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1. Revision 

1. SETS 

You would have seen bunches of fiowers in gardens. 
Coconuts will be displayed in heaps in markets. We can see 
fiock of birds in the early mornings. You have a collection 
of books and note books in your bags. Similar collections of 
objects are called SETS in the language of Mathematics. 

The attendance roll of a class, the foot ball team, a bunch 
of keys, a collection of postal stamps are some other examples | 
for set. 

A part of the attendance register of a class is given below 
The presence and the absence of a pupil are marked by the 
symbols x and O respectively. 

M 

Raman x 

Abdul x 

Moses ௦ 

Kesavan x 

ற. 
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Raman, Abdul and Kesavan are the boys who attended 

the school on Monday. We denote this set of boys by writing 

their names within a double bracket as shown below. 

{Raman, Abdul, Kesavan} 

Raman, Abdul and Kesavan are called the members or the 
elements of this set. 

Sets are generally denoted by capital letters. 

M = {Raman, Abdul, Kesavan}
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Raman is an element of set M. But Moses is not an element 

of the set M. This can be written as, 

Raman © M; Moses € M 

‘=? means ‘belongs to’ or ‘is a member of”. . 

‘&* means ‘does not belong to’ or ‘is not a member of’. 

If we are able to say definitely an element belongs to 
a collection or not, then that collection is said to be a well- 

defined collection. 

If we are given a set, then there are only two possibilities. 

Hither an object is an element of the set or not. 

If M is a set and ‘a’ is any object then either a © M or 
aé M. , 
  

A SET IS A COLLECTION OF WELL-DEFINED OBJECTS 
      

Notation : 

The set E = {0, 2, 4, 6, ...} can be read as E is 

the set of numbers 0, 2, 4, 6, ... This is a set of even integers. 

This method of describing a set through listing the members 
of the set is called the Roster method 

If the same set is written as 

E = {Even integers} 

this is known as descriptive method. 

The third way of describing a set is 

E = {n/n is an even integer}. 

This is read as E is the set of all n such that n is an even 
oumber. This form of writing a set is known as Set builder form, 

Singleton — Empty set 

A = {n/n = 1} is a set which contains only one element. 

This can also be written as A = {1}. 

A set with only one element is called a singleton. 

Let us consider the set A = {n/n, an odd number and 
i further an even number}
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We know that a number can either be an odd number 

or an even number, but cannot be both ata time. Therefore 

there will be no element in the set A. ்‌ 

This is an empty set. This can also be written as 

A={ }orA=6. $¢ is read as ‘phi’ 

Exercise. 1 

1. Write down the elements of the following sets: 

{a) The set of the letters in the word ‘Father’. 

(b) The set of odd whole numbers less than 10. 

(c) The set of prime numbers less than 20. 

2. Find out the set of whole numbers divisible by 9 and 
less than 99, 

3. Write down the set of whole numbers whose sum is 

from the set of whole numbers less than 99. 

4. Rewrite the following sets in set builder form. 

(a) K = {5, 10, 15, 20, 25} 

(b) M = (3, 6, 9, 12, 15, ...} 
(c) R = {a, e, i, o, u} 

(d) S = {Raman, Ragavan, Radhakrishnan} 

2—1. Subset ; 

We can write the set of boys ina bench asA = {a, b, c, d, e}- 
“ Among them let the set of boys who attended the school ona 

-particular day be 

P = {a, b,c} 

Each and every element of P is an element of A. P is called 

a subset of A. This is symbolically written as PCA. 

If PCA, then P = A. Therefore P is a proper subset of A. 

All the elements of the set {a, b,c, d,e} are also the 

elements of the set A - (8, 6, ௦, ம, 6). 

Therefore the set itself is a subset of the set. The empty 

set is considered a subset of all sets. The set itself and the 

empty set are called improper subsets.



  

If S is the set of all boys 

of the class then, 

PCACS 

  
    

Fig. 1-1 
Consider the set A = {a, b} 

‘Write down the subsets of A. 

{a, b}, {a}, fb}, { } are the subsets of A, 

In these subsets {a, b} is the improper subset, and { } is the 
empty set. 

The set itself and the empty set are subsets of each and 
eyery set. 

Complete the following table: 

  

  

Set No. of elements Subsets |No. of subsets 

{a} I {a} ,{} 2 

{a, b} . 

fa, b, c}         
  

If the set contains only one element, then the number of 
subsets wili be 2. 

If the set contains 2 elements, then the number of subsets 
will 06 4. ்‌ oe 

How many subsets are there in a set if it contains 3 
elements ? . ்‌ 

We can conclude from the table that the set of 3 elements 
has 8 subsets. ்‌
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Thus we can infer that the number of subsets will be 
2, 4, 8 or 2, 27, 2° for the sets containing 1, 2, 3 elements 
respectively. 

Verify: The set of 4 elements has 2‘ (= 16) subsets. 
.Therefore we can conclude that 

  

If ‘n’ is the number of elements in a set, then the 
total number of subsets will be 27.       

Power set 

A = {a, b} 
The subsets of A are {a, b}, {a}, {b}, { }. 

If we forma set of these subsets, then it can be 
written as 

P= { {a,b}, fa}, (0,03 } 
This is called the power set of A. 

P(A) = { {a,b}, {a}, (0), 0) } 
If A is a set, 

P (A) = {x/x C A}. 

Thus the set of all the subsets of a set is the power 

set of that set. 

  

    
  

Point to be noted : The. elements of a power set are 
also sets. 

Exercise 2--1 

1, Write down the subset of Prime numbers of the set 

A = {i, 3, 5, 7, 9}. 

2. How many subsets. are there in the above question? 

3. Insert C or ¢, as the case may be. 

(a) {l, 2; 3} — {3, 1, 2}
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(b) {2, 4, 6, 8, 10} — {6, 3, 8, 12, 10, 4} 

(2) fa, e,i,0,u} — {x/x is an English Alphabet} 

(d). {x/x isa multiple of 10} — {x/x is a multiple of 5} 

(e) {x/x is aprime number lying between 10 and 100} . 

/ —{x/x is an even number lying between 10 and 100%" 

Answers — 

lL 1,3௧4 ௨32 3ஓ௨ ௫௨9௨௨௦ 

2—2. Intersection of seis 

_M = fa, b, c}; T = {a, c, d} 

where M is the set of Volley bali players who played on 
Monday and T is the set of players who played on Tuesday. 

If S is the set of players who played. on both days, .then 

S = {a, c} 

That is, S is the set whose elements are common to both 

the sets M and T. The set S is called the intersection of the 

sets M and T. 

This is symbollically written as 

S=MNT 

Find Mf T and T 9 M. , ப 
What ean we presume from this? | . 

WecanseethtMOAT=TOM. ~~ ~~ => | gy 

Verify this result for various sets. 

If A and B are any two sets, then A ff B is the set of- 

elements common to both A and B. 

ANB = {x/x © Aand x € B}. 

Exercise 2—-2 

1. Write down the intersection of the sets {a, b, c, d, e} 
and {a, e, i, 0, u}.
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2. Write down the intersection of the set of Prime 

numbers less than 10 and the set of odd numbers less than 10- 

3. Shade the intersection of the sets. 

| | 
  

  

          
  

    

            

(a) RAT (௦) PNQ 

Fig. 1-2 Fig. 1-3 

ஓ (டு 
(6) HOOK id) Anu 

Fig. 1-4 - Big. 1-5 

4. Find the intersection of the following sets. 

(a2) ANA (b+) ANG () ANU. . 

Answers 

(1) fae} இ (1,357) 

(4) (@)A ஒற்‌. டக்‌. 

2—3. Union of two sets 

T={b,c,e}; F = {a,b, c} 

where T is the set of students who attended 

the school on Thursday and F is the set of students who 

attended the school on Friday. 

If K: is the set of students who came to school on any one 

of the days, then the elements of K will be all the elements of 

T and F.
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aG&K; bE K; cek; 6௫%. 

It can be seen that d is not an element of K. Noted € T, 
d €& F. 

K = {a, b,c, e} 

The set K is the union of the sets T and F and is denoted 

asK=TUF 

If M = {c, e, f}; N = {c,r, 1} then 

M U N={c,e, f, r, 1} 

IfA and B are any two sets, then A U Bis the set of 
elements contained either in A or in B. 

AUB = {x/x © Aorx ௩), 

This is illustrated in the adjoining Vena diagram. 

  

Exercise 2—3 

1. (a) A = {a,b,c,d}; B = {b, d, f,b} 

AUB=? | 

(6) x = {2,4,6, 8,10}; y = {3,6,9, 12} 

xUy=? 

(c) If ACB, then find AUB.
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2. Shade in the Venn diagram 

    

            

    

            

(2 (Ja) 

AUB xUU 

Fig. 1—7 Fig. 1—8 

(6) (+) 

CUD _ HUH 

Fig. 1—9 Fig. 1—-10 

Answers 

1, (a) {a,b, c,d, f,h} (b) { 2, 3.4, 6, 8,9, 10, 12} (c)B 

2—4. Properties of Sets 

Commutative Property 

iA = {i,2, 3} and B = {3, 4, 6}, find AUB, BUA, 

ANB, BNA. 

Find out the nature of AUB and BUA. 

Find out the nature of ANB and BNA. 

’ Take some more sets and continue the experiment. 

What can be inferred from these experiments? 

  
The union and the intersection of two sets obey the 

Commutative property, that is, 
AUB = BUA; ANB= BNA   
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If A = {a,-b, c,d}; B = {c, d,e, f}; C = {a,e, g, h} find 
BUC; AN(BUC). | : 

Also find ANB, ANC. ; 

Compare the results AM (BUC); (A NB) U (ANC) 

From this we can infer that 
  

  
AN (BUC) = (ANB) U (ANC) 
  

This property is illustrated in Fig. 1—12 with the help of 

Venn diagrams. 

    
C 

  

BUC -AN (BUC) 
Fig. I-11 Fig. 1-12 

The portion shaded with crossed lines represents 

AN (BUC) 

IfA = {1, 2,3}; B = (3,4, 6}andC = 2, 5, 6, 7} 
‘then find ANB and ANC. | 
Also find (ANB) N (ANC) 

Also find (AN BMC) 

_. What can be inferred from these results 2. 

  

(ANBNC) = (ANB) 1 (ANC)     
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Find the following: 

(a) BNC (b) AU(BNC) = (ce) AUB; AUC 

(d) (AUB) N (AUG) 

Find out the relation between AU (B(C) and (AU B) N(AUC) 

  

  
AU (BNC) = (AUB) N (AUC) 

    

1. 

Exercise 2—4 

Find the following: 

(a) {x/xisan even- number} YU {x/x is an odd 
number} 

(b) {x/ x is a mu tiple of 2} U {x/ x is a multiple of 3} 

(c) {x/ x is a negative integer} U {x/ x is a 
positive integer} 

It ACB, prove that BUA = B. 

If ACB, prove that BNA = A. 

If N is the set of all natural numbers, A is the set of 

ali odd natural numbers, B is the set of all even natural 

numbers and C isthe set of all multiples of 3, then 
find the following: 

(a) ANB (b) ANC (c) BNC (d) NUA (ce) NOB 
(f) கரத்‌ 

Answers 

-(a) The set of whole numbers 

(b) {2, 3, 4, 6, 8, 9, 10, ...} 

(c) (ஷி —3, —2,—1, 1, 2; 3, + } 

(a) 6 — (b) £3, 9, 15, 21, +} ஓ (61218. 

@ A () Bf) ¢
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2—5. Complement of a set 

Let E be the Universal set and A be a subset of it. The 

set of elements not in A but in E is called complement of set 

A or complementary set of A and is denoted by A’. 

எ. oe 
_ Fig. 1-13 

  

rsa
     

  

  

Example 1: 

IfE = {1, 2, 3, 4, 5, 6, 7, 8} and 

A = {I, 3,.5, 7, 8} then 

A’= {2, 4, 6} 

Example 2: 

If EB = {x/x is an English Alphabet} and 

A = {a, e, i, 0, u} then 

A’ = {x/x is a consonant} 

If E is the given Universal set, then 

A’= {xx © Eand x € A} 

If E= A, then A’ = E’ = @ 

Exercise 2—5 

1, .If N is the set of natural numbers 

A is the set of odd natural numbers 

B is the set of even natural numbers and 

_ Cis the multiples of 3 find 

(a) C’ (b) A’ (c) B’
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2. Draw Venn diagram for the following: 

(a) (AUB) (b) A'NB’ (c) (ANB)’ (d) A’UB’ 

Answers 

1. (a) C’ = {x/x EN; xEC} 

(b) A’ = {x/xGN; x A} 

(c) B’ = {x/xEN; x€B} 

2—6. Cardinal number of a set 

If A = {I, 2, 3, 4}, the number of elements of this set is 4. 

That is the Cardinal number of the set A is 4. 

It is denoted as n(A) = 4 

A = {x/x is an even number < 9; x=N} 

A = {2, 4, 6, 8} 

n(A) = 4 . 

If A = {1,3,4, 5} and B = {2, 6, 8} find n (AUB). 

Find the relation between n (A), n(B), n(ANMB) and 
n (AUB) 

If A = {1, 4, 5, 6} and B = {2, 4, 8} find n (ANB) 

  

  
n(AUB) = n(A) + n(B) — n(ANB) 

  
  

Solution through Venn diagram 

Example : There are 24 teachers teaching Mathematics and 

Science in a school. 14 teachers teach Mathematics and 

5 teachers teach both Mathematics and Science. Find the. 

number of teachers who teach Science. 

M — the set of teachers who teach Mathematics. 

S — the set of teachers who teach Science.
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M OM S — the set of teachers - who teach both mathematics and 

Science. 

Represent these in Venn diagram 

M $ 

Fig. 1-14 

n(M) = 14; n(MNS) = 5; n(MUS) = 24 
n(S) = 10 + 5 = 15 

Exercise 2—6 

1. In a school 21 students are learning carpentry and 
17 students are learning weaving. Out of these 
students 12 are learning both weaving and carpentry. 

Find the total number of students who learn either 
carpentry or weaving or both. 

2. In a school .25 students can play foot ball, 15 can 
play Hockey and 7 can play both. Find the number 
of students * 

(i) who can play only foot ball 

(ii) who can play only hockey 

(iii) total number of students who can play either one 
of the above games. oo 

3. There are 40 houses in a street. A newspaper agent 
sells 27 Hindu papers and 15 Indian Express papers 
there. If none buys more than two dailies find the 
least and highest number of houses who buy. both 

_ the dailies. 

Answers 

1. 26 2. (i) 18; (ii) 8; (iii) 33 3. 215
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3—1, Probability (1) 

If a fair coin is tossed we will get either a head or a tail. 

A die is marked with numbers 1, 2, 3, 4,5 and 6 on its 
faces. If it is rolled, we will get either one of 1, 2, 3, 4, 5 and 6. 

A dart board is shown in Fig. 1-15. 

If we aim a pin at the board, where 
will it hit ? 

Tossing a coin, rolling a die, thro- 
wing an arrow, taking any one by lots 

and similar examples are called 

Fig. 1-15 Experiments, 

  

Getting a tail, getting 5 ina die, hitting 8 by throwing 
an arrow are called Out comes or Events. 

The set of all possible outcomes of an experiment is called 
a Sample Space. 

Example 1: 

The sample space of tossing a coin = { H, T} 

The sample space of rolling a die = { 1, 2, 3, 4, 5, 6} 

The sample space of throwing an arrow 
= {2, 3, 4, 5. 6, 7, 8, 9} 

Example 2: 

The sample space of choosing a ball from a bag of 3 
yellow and 2 green balls = {y1, Ys, Yo» Gi, Gy} - 

’ Example 3: 

லு J The sample space of rotating the 
adjoining card. 

= {1,, Ly, 2, 31, 3g, 35} © 

Fig. 1-16
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Exercise 3-1 

Give the sampie space for the following experimeats: 

1. Rotating the pin in the 
adjoining card. 

  

  

      

Fig, 1-17 

2 Rolling a die as shown in 
the adjoining figure. 

Fig. 1-18 

Answers 

1. S = {1, 2, 3, 4} 

2, S$ = {l, 2, 3,4, 5, 6} 

3—2. Probability (2) 

We saw that {H, T} is the sample space in tossing a coin. 

The two possibilities of outcomes are {H} and {T}. 

If the coin is a fair one these possibilities are having 

equal chances. These chances are known as the probability 

of an event in an experiment. The probability of getting a 

head is $; The probability of getting a tail is 4. 

Similarly the numbers ranging from 1 to 6 are having 

equal chances of comiag up in rolling a die. 

The probability of getting 3 in rolling a die is 3.
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IfSis the sample space and E is an event, then the 
probability of an event E is defined by 

n (B) 

n (S) 
  P(E) = 

Example: There are 6 red marbles and 4 blue marbles 
ina bag. Ifamarble is chosen at random from that bag, 
determine the probability that it is (a) a red marble (b) 8 
blue marble. டட 

S = {Ri, R,, 8, Ry, Rs, Re, உட B,, Be, B,}. 

(R,, R,, ... Re) represent the red marbles, and 

(By, B,, .-. B,) represent the blue marbles. 

n(S) = 10. 

Event 1 is choosing a red marble. 

EB, = {Ri, Ra, Rs, Re, Re, Ro} 

n(E,) = 6 

n(E,)_ 6 _, 

டு 1-6   
உ (60) = 

Event 2 is choosing a blue marble. 

E, ர [1:28] B,, Bs, ௮ 

n(E,) = 4 

  

n(B,)_ 4 _. 
P(E.) = ௩௫ “1-4 

Exercise 3-2 

1. Acube is marked with A, B, C, D, E, F on. its faces. 

Find the sample space when it is rolled. Find the probability 

of getting each of the letters. 

2
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2. Give the sample space when the needle in the disc is 

rotated. 

(a) Find the probability of getting 1. 

(b) Find the probability of getting 3. 

(c) Find the probability of getting 2. 7 

3. There are 4 red baloons and 5 

black baloons in a bag. If a baloon is 

chosen at random, find the probability of Fig. 1-19 

(a) getting a red baloon. 

(b) getting a black baloon. 

4. In sum 3 above if two baloons are taken at random 

at the same time determine the probability of the following 

events: 

(a) both are red in colour. 

(b) both are black in colour. 

(c) one red and one black. 

Answers 

3 2. (a) 3 (b) 4, (c) 3 
3 (a) $ (ds 
4. (a) 3 (b) we (©) 3 

3-3. Probability—Experimental Probability 

So far we have studied the Mathematical Probability. We 
know that getting a head and getting a tail are two events 

having equal chances in tossing acoin-and the probability of . 

each outcome is }. , 

We cannot foretell whether a tail folldws a. head or not. 

It may again be a head. 

But if the experiment is repeated a number of times, the 

two events, that is, getting a head and getting a tail may almost 

have equal chances.
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If we get the head 484 times and the tail 516 times in 
tossing a coin 1000 times then, 

the experimental probability of getting a head = பம்‌ 

the experimental probability of getting a tail = om 

Calculate the number of events when each boy tosses a 

coin 10 times. Find the experimental probability considering 

" all the experiments as one single experiment. 

Then ‘take a bag with 5 yellow, 3 red and 2 white 

marbles. Choose one marble and note down its colours Let 

the students continue the experiment one after another. 

Repeat the experiment 1 time, 2 times, ... 10 times. Find 

the experimental probability of these experiments. 

Experimental probability will approach theoretical or 

mathematical probability as the experiment is repeated a large 

- number of times. 

- 4, Pair — Ordered pair 

Two friends went to a hotel. They wanted to take one 

sweet and one savoury from the set of Laddu, Jangiri, Vadai 

and Mixture in the order of a sweet followed by a savoury. 

Write down all-the possibilities. Each possibility is an 
ordered pair. The first element of the pair is a sweet and the 

second element is a savoury. 

To identify the place of a boy in a class, we can say that he 

is the third boy from the right in the second row. If we 

‘represent the row and the place in a pair we can write the 

position of Raman as (2, 3). Inthis pair the first element 

represents the number of rows and the second element represents 

his position from the right. This is an ordered pair. 

(3, 2) | represents the boy who is the second from the right 

in the third row. This pair will not refer to Raman. It. shows 

the place of some other boy.
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Fraction — an ordered pair: 

2 is a fraction. In this fraction 2 is the numerator and 3 is the 

denominator. This can be written as (2, 3). Does (3,2) repre- 

sent the same fraction or a different fraction ? Why? 

In this manner we can represent all fractions. Find the 
addition and multiplication property of this ordered pair. 

a ௦ ad + bc .   
btd- bd 

This can be written as (ad + be, bd) — 
ay © _ “ae 

b “ம்‌ நம்‌. 

.. (a,b) x (c,d) = (ac, bd)- 

Note: The notation for an ordered pair is (x, y) 

Integers as ordered pairs : 

An integer can be written as a diference of two. whole | 
numbers. 

4= 6—2 

—4 = 2-6. ட்ட 

Hence the ordered pair (6, 2) represents the integer 
4 and the ordered pair (2, 6) represents the integer —4. We 

are subtracting the second number from the first number. - 

Since 4 = 6—2 = 8-4 = 10—6 = 12—8 = 5—1 
the ordered pairs (6, 2), (8,4), (10, 6), (12, 8) and 6, 1) all 
represent the same integer 4. 

In the ordered pair of integers, 

Addition rule: , 

(a,b) +(c,d) = (a +c, b +d) 

Multiplication law : 

(a, b) (c,d) = (ac + bd, ad + bc) 

Verification of these results, 

Example: —4 = (2, 6) 

—3 =(1,4)
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(—4) + (—3) = (2 + 1,6 + 4) = (3,10) = —7 

(—4) x (—3) = (2 + 24,8 + 6) = (26, 14) = 12 
Verify the above laws with some other sets of integers. 

Cartesian product : 

A = (1, 2} 

B = {3, 4, 5} 

Now we can form the ordered pairs with the elements of 
these two sets. If we associate each element of A with each . 
element of B, we get (1,3), (1,4), (1,5), (2, 3), (2, 4), 
(2, 5). The set of these ordered pairs is called the cartesian 

product of the sets A and B. 

The first element of these ordered pairs is the element 

of set A andthe second one is the element of set B. This 

-i8 written as A x B and read as A cross B. 

A x Bis also called the-product set. 

A XB = {(1, 3), (1, 4), (1, 5), (2, 3), (2,4), (2, 5)}- 

Note that A x Bis a set and its elements are ordered 

pairs. ; 

The set builder notation of this set is 

A x B= {(x,y)/x, € A:y € B}. 

This can be shown using a tree diagram or ina graph. 

Tree diagram : 

3 (13) 
(2.3) 

    

   

Cay 

4 (2௨4) 

Cis) 
5 (25) 

Fig. 1-20



22 

  

Graph : 

Y 
6 

; (அ ஸல 
a) Ea) 

31 
2 

॥ 

Oo 123456 % 

Fig. 1-21 

Exercise 4 

1 If A={m,n}; B= {x,y} and C = {r,s, t} then 
find the following: 

(a) AxB 0) ௧௨௦ (c) அ: 
(00) n(A xB) (e) n(B x C) 

2, IZA x C=C x Aa true statement ? 

3. A = {I, 2, 3} Find A x A and represent it in a graph. 

்‌ Answers 

1. (a) {(m, x), (m, y), (2, x), (a, y)} 
௫) {(m, r), (m, 8), (m, t), (, 2), (a, 8), (a, OF 
(c) {,%), (Fy), (6%) (sy), Ct x), Ct YD} 
(00) 4.(€)6 2. No. 

3. {C), 1), (1, 2), C1, 3), (25 0, (2, 2), Q, 6 a. டு 

| G2, G3} 
5—1. Domain — Co-domain—Range :. 

The daily attendance of some boys are given below: 

Name M T W TH F 

a x 

x 
xX 
O
 x
 

x 
xX 
O
O
 

x 
O
X
 x

X x 

b x x 

௦ x x 

d ட x
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The set of boys = { a, b, c. d} 

The set of notations = { x, O} 

We can represent the above sets in diagrams. 

  

Fig. 1-22 

The symbol pertaining to the boys a, c, d on Monday 

is X and that of b on Monday is O. 

How can this be represented in the diagram ? 

tO 

Fig. 1-23 

We can draw diagram for other days also. 

The data represented in the diagram can be represented 

by ordered pairse Each boy should be associated with the 

respective symbol. 

(a, x), (b, 0), (c, x), (d, x) 

The first element of each pair represents the boy and the 

second element represents the symbol, denoting his presence 

or absence. 

We can see a definite relation between the first and the 

second element in the above pairs. 

The set of ordered pairs is { (a, x ), (b, 0), (c, x), (d,x)}
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Note down the set of drinks you and your friend have 
taken on a particular day. 

SSE )\- 
2 /- 

Fig. 1-24 

This can be written in ordered pairs as 

{ (a,c), (a, t), (b, ¢), (b, m), (d, t), (d, m)} 

The first elements of the ordered pairs represent the 
persons who have taken drinks and the second elements 
represent the drinks they have taken. 

The set of the first elements of these ordered pairs is 
called the Domain, that is, { a, b, c} is the Domain. 

The set ofthe second elements of the ordered pairs is 

called its Range, that is, {c, t, m} is the Range. 

Boys Birthday 

  

  

    

  

Fig 1-25
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What does this figure represent ? 

More than one boy may have the same day as birthday. 

It is also possible that no one has a particular day as 
birthday. In this, the set of boys is the domain, and the 
Range is = { Su, M, W, Th} 

Co-domain = { Su, M, T, W, Th, F, S}, 

Range is a subset of the co-domain. 

Domain — the set of the first elements of the ordered pairs. - 

Range the set of the second elements of the ordered pairs- 

_ We can'say the set which has Range asa subset is the 

co-domain. 

Exercise 5—1! 

1, Write down the Domain and the Range. 

(a) ((--3, 1), (—1, 1), 0, 0), (3, 0)} 

(b) { (1, 1), (—1, 0), (0, 0), (1, 0), (2, 0)} 

2. Write down the ordered pairs, the domain and the 
range in the following problems. 

(A)o4 
20 

16 

12 

8 
4 

12 

9     
03 6 9 12 15 0 54 6 8 10 2 

Fig. 1-26 Fig. 1-27 

3. Write down the Domains and Ranges in the following : 

(a) {(« af O<x<6 xez} 

(b) (C1, 1), (2, 4,043, 32 3, 9}
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Answers’ 

lL. (a) {—3, —l. 1, 3} , {1,0} 

| (b) { 1, — 1,0,2}, {1,0} 

2. (a) ( (3.4), (3, 8), (6, 8), (9, 8), (9, 12), (12, 12), (12, 16), 
- (15, 16)} 

Domain { 3, 6, 9, 12, 15}, Range = { 4. 8, 12, 16} 

(b) { (2. 3), (2. 9)» (4. 9). (6, 6), (8, 9), (8, 12), 
(10, 3)} 

Domain = {2, 4,6, 8.10}; Range = (3, 6, 9, 12} 

3. (ஐ 17, 2, 3, 4, 5} 3 {1, 3, a ஆ, 3} 

(b) {1, 2, v3, 3}, (1, 4, 3, 9} 

5-2, Functions 

  
  

  

DOMAIN . RANGE 

Fig. 1-28 

Note that for some elements in the Range; there are 

two pre-images. _



  

Fig. 1-29 

Note that the element of the domain has two images in 
F ig. 1-30. 

Le X 

  
y 

(b,x), (o,y) 

Fig. 1-30 

[ F = 
DOMAIN . RANGE 

Fig. 1-31 

Look at this figuree We can see that one arrow starts 

from every element of the Domain. Such types of relations are 

called functions.
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{ (1, 6), (3, 8), (9, 14) } 

If we add 5 to the first element of this ordered pair we get 

the second element. 

In the set { (2, 10), (3, 15), (4, 20), (0, 0) } 

to get the second element, we multiply the first element by 5. 

In these two examples, the first elements of the ordered 

pairs are distinct. If it is so then that relation is called a 
function. 

In a set of ordered pairs, if the first elements are 
distinct, then it is called a function. Note that each and 
every element of the domain is associated with only one 
element of the Range. 

Let x and y be the first and the second elements in the set 

of ordered pairs. If for every x, there exists only one y, then 
that set is called a function. In the diagram only one arrow 

. should start from a point of the domain set. More than one 
arrow may reach a point in the Range. 

Exercise 5—2 

1, Which of the following are functions ? Why ? 

(a) {(9, 4), (7, 2), (21, 16) } . 
௫) { (9, 3), (6, 2), (2 3) } 

(9 { (0, 0), (3, 3), (7, 7)} 
6) { (5, 6), (9, 10), (9, 14) } 

(6) {(1, 3), (2,5), (1, —1), (2, —4) } - 

Answers 

is (a), (b), (c) are functions. 

(d), (e) are not functions. The first elements are not 

distinct. The same first element isin more than one ordered 

pair. ,
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5—3. Graph of a function 

  

  

RANGE DOMAIN 

Fig. 1-32 

Note that only one arrow starts from each and every 

element of the Domain, that is, for every element in the domain, 
there exists only one value in the range. 

In the above figure the image of a is x 

This can be written as f(a) = x 

f 
This can also be written as a > x 

x=f (b); x=f(); y=f @) 

Example : 

A = {1, 2, 3, 4} 

Then f is a function of x. 

f (x) = 3x? + 1 

or / 

f - 
x—-> 3x* + 1 

Iifx © A, then f(1) = 3x i? +1 

f(2) = 3x 2° +1 = 13 

Kt >
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f (3) = 3 x 3° +1 = 28 
f (4) = 3x 44 41= 49° 

The domain of this function is { 1, 2, 3, 4} 

Range is {4, 13, 28, 49} 

Exercise 5—3 (a) 

1, If B= {0, 1, 2, 3, 4}; f(x) =5y +6; y & B find the Range 
of this function. 

2. Find £(0); £(2); (4; £6 if 
C= {x/ x is an odd number} and 

f(x)=2m + 1 where x € C. 

3. If A-= {—3, —2,—1, 0,1} and f(x) = x+1 find 
its ranges 

Answers 

1. (6, 11, 16, 21, 26} 2. 1,5, 9, 13° 
3. {—2, —1, 0, 1, 2} ete 

  

The graph of C: 

- C={ (0, 0), (1, 1), (2, 2.0, 3)} 
Is C a function ? Why? 

Y 

5. 

4 

3 © @,3) 

2 ©(2,2) 

a) 

1 22 a5 % 
Fig. 1-33 - 

Note that there is not: more than one point in any vertical 
line. In this set there is not more than one ordered pair having 
ca same first element.
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Exercise 5—3 (b) 

1. State the reasons why the following diagrams do not 
represent functions. 

(a) 

  

  

Fig. 1-34 
(b) 

  

  

Fig. 1-35. 
Answers 

1. The element 0 of the Domain is not associated with 
any element of the Range. 

(b) The element 1 of the Domain is associated wath more 
‘than one elenient of the Range. Gs 2), (1, 3). 

 5—4. Constant functions - 
a the Domain and the Range in the ination: ட்‌ 

=-{(1, 2), (2, 2), 3.2, 6,2), (5, 2)} 
Domai = {1, 2,3, 4,5} 

Range. R = {2} 
How will you represent this: in an arrow diagram ?
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WV 

  

Fig. 1-36 

Note that there is only one element in the Range. 

It’s graph is 

    

7 - 

6 - 

5 - 

4 - 

37 

24000060060. 
4 - (1,2) (2,2) (3,2) @,2) (5,2) - 

ப ப ர am - இரக > 

123456 * 

fi x+2  xe{1,2,3,4.5} 

Fig. 1-37
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Ali the elements of the domain are associated with 
only one element of the range. Such functions are called 
constant functions. 

In symbols it is written as f(x) =a. 

x & the domain. a is a constant. 

5-5. Direct variation function 

Revision ; 

The ratio between x and y is ஐ: எர 

The ratio between 6 and 3 is 6 : 3 or § 

The ratio between 4 and 12 is 4: 12 or +, 

  

8 | 12 16 32 64 | 128 | 256 

  

௩ 2 3 4 8 16 32 64         

      

  
  

Find the ratio between x and y in the above table. 

x:y=1:4 

a a _ 
ie. > = 4ory = 4x 

Note that the ratio between x and y is not changing. 

Note: y = f (k) 

  

If the ratio between two variables is not changing then 
that function is called a Direct variate function. 

Ya = ல்‌ = kory = kx 

  

f ட = k; f(x) = kx where k is a constant.     
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Example : 

Is y = 2x 4 direct variate function * 

y = 22 

Y =2 (x#0) 
x 

+ = 2is true 
x ்‌ 

“. y = 2x is a direct variate function. 

The cost of a penis Rs. 3. The cost of 2 pens is Rs. 6. 
Tabulate these facts. ; 

Consider the number of pens as x and the cost of pens 

as y. 
  

  

                    

y 3 6 9 |; 12 | 15 | 18 | 21 | 24 

x 1 2 3 4 5 6 7 8 

4 = 3; y = 3x. This is a direct variable function. 

If it is represented in a diagram, then we can see that these 
points will form a straight line (x. y = R) ; 

YA 

24 4 
a 4. 
18 - 

15 - 
12 4- 
9 « 

6 a 

  

O 

x
e
}
   

Fig. 1—38.
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Exercise 5—5 

“1, Which of the following are direct variation functions? 

(1) y = 5x (2) y =3x+7 (3) m = 30° (4) C = 6a 

(A =2+9 6) ஆக 

2. Which of the following tables represent direct 
variation functions? ர 

    

  

(819) (௩(6)1)௦௨/41/(6)1 & | 1 
    

  

1 | —2 5 | 2 is | 3 

2|—4 7 | 3 10 | 2 

—i} 2 Ww] 5 20 | 4 

—2/| 4 1s | 7 a | 5   25                       

3. Ifx = —4, y = 16, find y when = 8 

4. Ifx=27, y = 27, find y whenx = — 6, 
5. A boat travels 120kmin 12 hours. Find the distance 

travelled by the boat in 18 hours. 

Answers 

1, “ (1), (4) are direct variation functions. 

2. (a), (c) are direct variation functions. 

3. —32 4.—6 5. 180 km. | 

5_6, Inverse variation fenction 
Look at the table : 
  

| -16 —2; 2 | 4 2 4 | 8 32 

  

  

x 

Mi       |-« ‘32 ] 256] 128] 32 | 16 | 8 | 2             
Note that in each column xy = 64



  

y 4 6 _1 _3 

  

x 3 2 —12 —24               
Find the relation between y and x in each co!umn. 

xy = 12. 

In the above two examples we can see that the product 

of x and y does not change. 

  
If the product of two variables does not change, then that 

function is called an Inverse Variation function. 

k 
oxyskory =; மழு 
  

Further as x increases, y decreases. Take the ratio of 

any two values of k, say 2 and 32. It is 2:32. Find the ratio 
of the corresponding values of 7. It is 32:2. We find the ratio 
in the range set isinversed. Such functions are called inverse 
variation functions. 

  

  

      

Example: 

Is y = 5x an inverse variation function ? 

x y xy 

2 10 20 

4 20 80 

ர —5 5   
  

Ratio between 2 elements of x is2: 4 = 1: 2 

Ratio between elements of y is 

10:20 = 1:2. 

”, y= 5x is not an inverse variate function, but a direct 
variate function. 

corresponding
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Exercise 5—6 

1. Find which of the following tables represent inverse 
variation function. 

  

  

    

  

  

      

Mix tl yt @iecld 

3 | 15 —2} 3 

5 9 116 

15 3 3 1 2 

2 If x =3; = 12 find y whenx = 6, if y = f (x) 

is an inverse variate function. 

3. lfx=$; y = 81 find x when y ர. if y is an 

inverse variate function of x. . 

Answers 

1. (1), (3) are Inverse variation functions. 

26 3 3 

5—7; Linear function 

Consider the equation y = 3x + 55x,yER 

Does the value of y change according to the value of x? 

7 —i 1 2 3 4 

y=f(x) 2 8 11 14 17 

If the value of x is multiplied by 3 and 5 is added, we 

will get y. 

It is written symbolically in the form f(x) = ax + b. | 

Its graph is a line segment.
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. This is neither a horizontal line nor a vertical line. 

a 
16-4 

12-] 

  

  
Fig. 1-39. 

MATHEMATICS CLUB — ACTIVITY I 

Verification of arithmetical operations 

When you do problems in arithmetic, involving the four 
operations, you have to know that you have not made any 
mistake. Here below are given two tests which will help you 
to minimise the possibilities of mistakes. 

Test 1 

1. Add the digits in the numbers given until they sum 
upto a single digit. 

2. Do the given operation on the values thus obtained and 
convert the same into a single digit. 

- 3. Convert the number obtained by the operation on -the 
given numbers into a single digit. 

4, If you get the same number in steps 2 and 3, your 
answer may not be wrong.
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Exomple 1 

371 x 43 = 15953 

S11 =3 +74+12=14 1+ 152 

49=4 +3=7 

2x7=14 14+4=5 

153953 =1+54+9+5+4+3= 233 2+3= 5, 

Test 2 

1. Find the sum of the numbers in the odd digit places 
starting from the unit’s place. Fiad the sum of the numbers 
ia thé even digit places. Find the difference. 

2. Do the operation on the numbers obtained. 

3. Verify. 

4. If the difference of the sums is negative, take the 11 
complement. (e. g-) — 3 should be taken as 11— 3 = 8 

Example 2 10 

557 % 25 - 13925 3 , 

557 = (7+ 5)—-5 =7 

28=5 —2 =3 10 

7x3=21; 1-—-2=—k1 11—1i=10 

» 13925 =(5+941)—(24+3)=15~—5= 10 

If both the tests hold good, the chance of error is less. 

Example 3 

« 485 x 208 = 13580 

Test 1 

   
Test 1 holds good; Test 2 does not hold good. Some error 

has crept in the manipulation.
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Verify 

1, 4505 x 381 = 1754505 

2, 7285 x 437 = 3184675 

3. 647 x 872 = 564164. 

4. 389 x 21] = 82979 

2. NUMBER SYSTEM 

i—1. Number System — Numeration 

We know that the numbers that we are using are in 

base ten system. In this system, any number can be written 

with the numerals 0, 1, 2, 3, 4,5, 6, 7,8and 9. There are 

two values for each numeral. Que is actual value and the 

other is the place value. 

A digit in a number has place value according to its place. 

Example : 

The numter 5 3 23 has two threes. The actual 

value is 3 for both. But the place value of the first 3 is 

3 since it is in the unit’s place and the place value of the other 

3 is 300 (3 x 100) since it isin 46 1008 place. 

The place value increases as powers of 10 (1, 10, 100,...) 

from right to left. 

  

  

            
  

10° 10“ 10? 10? 10° 

Ten 
thousands | Thousands | Hundreds Tens Units . F 

4 6 2 5 8 - 

In 46258, 

8 isin the units place. (This is 10°) = 8 x 10° = 8 

Sis in the tens place. (This is 10?) =5x 10'= 50 

2 is in the hundreds p‘ace. (Thisis 107) = 2 x 10° 200 

6 is in the thousands place. (This is 167) = 6 x 10° = 6000 

4 is in the ten thousands place (This is 10°)= 4 x 10° =40000 

46258
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Exercise 1—1 

i. Write down the following numbers as powers of 10. 

Example : 
{467 = (4 x 107) + (6 x 10)+7x 1] 

(i) 384 (ii) 6840 (iii) 54698 (iv) 108439 (௬) 16705 

2. Find the relation between the number of zeros in 

10, 100, 1000, ...... and the powers of 10, , 

1—2. Base five system — Quenary System 

We are using 10 numerals in base ten system, otherwise 

called denary system. 

We group ty tens in base ten system. 10 units make 

1 ten; 10tens make ! hundred or 107s. 10 hundreds make 

1 thousand or 10°s, Similarly we group by fives in base tive 

number system. 0, 1, 2, 3, 4are the only five numerals in 

base 5 number system. 

Let us take fifteen apples and find out their numerals ia 

base 10 and in base 5. : 

In base 10 system, 

(co00000000 ) + (௦ Oo 0 0 ௦) 

1 TEN + 5 ONES 

Fig. 2-1 

  

il 1 Sten 

In base 5 system, 

(௦௦௦௦௦) (௦௦௦௦௦) (0௦௦௦௦) = 30rive 

க a __/ 
்‌ அ.” 

THREE FIVES 

Fig. 2-2 

This is written as (30) ;;,.. In base 5 number system, we 

gtoup by 5°s The place values increase in powers of Sie. 5°, 53, 

§°, 5°, see. from the right to the left. 

 



42 

FIVE + 3 ONES 

Fig. 2-3. 

. This is written as-(13) fis, 

Note: To denote the numbers in base five system, we use 

5 as suffix, that is 13,. This denotes a base five number which: 
is read as ‘one three base five’ 

(14). = (OC000)+ (OO000) + (QOCO) 

2 FIVES + 4 ONES 

Fig. 2-4. 

(14)tes = (24)sive This is read as ‘two four base five’. 

  

  

  

  

  

  

  

  

  

  

            

DENARY BASE 5 

NUMERALS NUMERALS 

i lo 1} ONE 

2 (௦௦: 2 | Two 

3 1௦௦௦ 3. | THREE 

4 |0000 4 | FOUR 

5 (௦௦௦௦௦ : 0; | ONE FIVE + O UNITS 

6 1௦0௦0௦0௦௦௦ - | tis | ONEFIVE+ 1 UNIT 
7 | 0000000 125 | ONEFIVE+ 2 UNITS 
8 1௦0௦௦௦௦௦௦௦ 135 | ONEFIVE+ 3 UNITS 

9 |000000000 | 45 | ONE FIVE+ 4 UNITS 
10 [௦௦௦௦௦௦௦௦௦௦| 2, | TWO FIVES +0 UNITS 
  

Note that there are no numerals as 5, 6, 7, 8, 9 in base 
§ number system.
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The number (58) contains 11 fives and 3 ones. 

  

          

  

  

        

  
  

5x5 5x5 

0) {0)(0) (0) fo 0) {0)(o)fo}(o ௦ 
9//௦1//௦11/011௦ ௦11௦11௦911011/6 ௦ 
OHOHOolfoilo OHOHOlolio 
O}o}lollolio ௦1/௦1161/௦11611*]) ௨4 
அழு OJLOJLO}Lojlo} |: 6 

2%5%5 டா + 3 

Fig. 2-5. 

58 = 2x5" + 1x5 + 3. 

This can be written as 213, 

5¢ 5° ] 53 51 : 5° 

=625 | =125| =25| =5 =1 

| | | 27, 1 3 

_s 3%1- 3 

oe 1xS = 3 

> 2x25 = 50 
58 
— 

To convert (58),, to base five system we use division 
method also. 

5| 58 
11—3 58-௭௯ = (213) tive 

2—1 

| 

> 

To write (412) t.. in base five system: 

5 | 412 
5} 82 —2 : 
5116—2 . 412 ten = (3122) five 

தேம்‌
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Exercise 1—2 

1. The place values in base five system are — of 5. 

2. Convert the following denary numbers to base five 

aumbers. 

(i) 66 (ii) 143 (iii) 403 Civ) 210 (v) 300. 

3e Convert the following base five numbers into denary 

numbers. , 

(i) 13, Gi) 40; Gi) 222, (0123. (v) 403, 

(vi) 2134, _  * 

4. The number next to 4 in base five system is 10,. 

Write the numbers next to (i) 444, (i1) 4045 (ni) 3444... 

5, Which of the following base five numbers are even 

numbers ? , 

() 4, முர மூ. 02௨ ௫2 

(vi) 325 (vii) 111, (viii) 123, (ix) 1005 

Answers 

1. Powers 

2. (i) 231, Gi) 10335 (iii) 3103, (iv) 1320, ௫) 2200, 

3. (i) 8 (ii) 20 (iii) 62 (iv) 38. (0103 (wi) 294 

4 (i) 1000. (ii) 410. (iii) 4000, | | 

5. (i), Gi), (Cv), (viii) are even numbers. 

t
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i—3. Binary Number System 

0, 1, 2, 3, 4,.5, 6, 7, 8, 9 are numerals used in denarty 

number system‘and 0, 1, 2, 3,4 are the numerals used in base 

five number system. Similarly. we are using the numerals 0 and 

1 in base two system. We group the numbers two by two in 

base two number system. 

The place values in base 10 system are 10°, 10%, 10%, 10°,... 

from the right to the left, and in base 5 system, they are 5°, 5°, 

57, 5®, ..... from the right to the left. Similarly the place values 

in base two system will be 2°, 21, 27, 2°, 4 from 

the right to the left. 

OO 

௦௦ 

OO; + 

௦௦ 

௦௦ 

(11), = Lten + 1 one 

. LTEN + 1 ONE . 

Fig. 2-6. 

(6),, = 1 five + 1 one 

This is written as (i1),.-    
1 FIVE + 1 ONE 

Fig. . 2-7.



(3)15 = i two + lone 

This is written as (11), 

4 TWO + LONE 

Fig. 2-8. 

Note that the place value in Binary Number system is a 

power of 2. 
  

27 ae | 2s | ae | ae | 22 | 22 | 2° 

  

  

          128 64 ali] s 41 21 1 
  

  | ச 
Denary System பு 2 | 3 | s| 6| 7| 8 9 10 

  

Binary | 1 1101111100 பல்வ 101 | 110} 111 

  

              

  

    
1000 | 1001 | 1010 

  

We can use this table to convert (18). to base two system. 

18 - 1642 ்‌ 
5 1%24541)027. - 

ஃ. (18)0_ 18 சிரசு ஷ 10010 1௨ 6886 two system, 

Division method: 

2118 

219-90 
1-1 (9), = (10010), © 
2—0 

1—0 
— 

N
w
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In Denary System 

10010 

——— 0x 2°= 0 
்‌1%2:- 2 
0%23- 0 

0%2- 0 
1624-16 

18 

  

i.e. (10010), - (18),, 

Exercise 1—3 

1. Convert the following denary numbers into base two 
numbers, 

(i) 19 (i) 14 (iii) 27 (iv) 30 

2. Rewrite the following binary numbers as denary 
aumbers. 

(i) 101, (ii) 1101, (iii) 11111, 
(iv) 100001, (v) 110010, 

3. Write down two Successors of the following: 

(i) 11, (ii) 110, ii) 1001, (6 100, 
(v) 1, (vi) 10, (vii). 111, மும்‌ 1010, 

pon 

1, (0) 10011, (ii) 1110, (iii) 11011, (iv) 11110, 

2, (i) 5 Gi) 13 (ii) 31 (iv) 33 (v) 50 

3. i) 100,101, (ii) 111,, 1000, (iii) 1Q10,, 1011, 
(iv) 1101,, 1110, 10,114, ௭ ப,,100, 
(vii) 1000,, 1001, (viii) 1011,, 1100,
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2—1. Addition of Binary numbers . 

Addition in binary numbers can be done as in denary 

numbers. 
  

  

  

          

Look at the table. 

Examples : + 0 1 

(1) 1000, (2) 11, 
101, 101, 0 | 0 1 

1101, 1000.4 

(3) 111101, 0 10 
_ 10010, 
1001111, 

Exercise 2-—1 

Add the following binary numbers. 

(1) 10110, + 1101, 2) 1101, + 19), 
(3) 11111, + 10001, (4) 100101, * 111011, 
(5) iid, + 111, 

Answers 

(1) 100011, (2) 10910, (3) 110000, (4) 1100000, 
(5) 10110, 

2—2. Multiplication in Binary System 

We can frame the multiplication table in a similar way 

to that of addition table. 
  

  Multipication in Binary 
system can be done as in 0 0 0 
denary system. ்‌ 

      
  

1 0 1 

Example: 111,x11, (2) - 101, 10, 

111, 101, , 
11, 10, 

111 1010, 
சம 

10101 
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Exercise 2—2 

Multiply the following binary numbers: 

(1) 101, x 11, (2) 110, x 101, (3) 1010, x 110, 

(4) 1101,x 101, (5) 1100, x 101, 

Answers 

(1) 1111, (2) 11110, (3) 111100, (4) 1000001, 

(5) 111100, 

3. Clock Numbers 

The school begins at 10 in the morning and closes after 6 

hours. What is the time then ? 

We know that it is 4 in the evening. The numbers arran- 

ging from 1 to 12 repeat often in the clock, Now we 
can discuss the number system which has such repeating 
numbers. 

The days of a week repeat themselves. If we 

begin with Sunday as 1 and end with Saturday as 7, these 

numbers are also having the pattern of the clock numbers. 

The rotation in clock numbers is 12 and the rotation in days of 

a week is 7. 

Similarly we can form different clock numbers with 

different rotations - 

The addition and multiplication tables for clock number 
7 are given on the next page.
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The addition table for clock number 12: 
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The multiplication table for clock number 12: 

  

  

  

  

  

  

  

  

  

  

  

  

                            

x} tt} 2/3) 4) .5] 6] 7] 84 9 tol a | 12 

ட 1)213;4|5|6| 7|)8|)9/0| ப;ம 

21214161/8/11/122 | 41 6{8| 10] 12 

3) 3) 6) 9) 12) 3} 6|9}12)3)6| 9] 2 

4}/4]8)/12/41]8]12} 4] 8]12] 4] 81] 12 

s5|5}10; 3/81/12] 6]1!} 4] 9] 2797 | 12 

616/12} 6)12}/ 6 }12] 6/12] 6} 2] 6 |} 12 

71712 9 4/11} 6} 1} 8] 3} tO] 5 |] 12 

8 | 8/4/12] 8) 4412] 8] 4]}121 8] 4] 12 

9/9] 6}3{/1219]6,3}]12}9}6] 3 | 12 

10} 10/+8} 6] 4] 2/12]; 101 8| 6] 4] 24 12 

1 My lof 9} 8) 7} 6) 5) 4) 3) 2) 8 | ae 

12} 12] 2] 12 12} 12 fir} a2} a2 daz tae iz | 2 
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Exercise 3 

1. IfZnd August is Sunday, what is the day of 18th 
August ? 

2. If lst September is Monday, find the day of 22nd 
September. 

Answers 

1. Tuesday 2. Monday 

4-1, Modular Numbers 

We have learnt about the clock numbers in the previous 

lesson. Let us now try to find a new pattern of numbers 

different from the clock numbers. 

Look at the table given below. What can be inferred 

about the remainders when a whole number is divided by 4? 

  

  

  

    
  

  

    
  

Remainder when Remainder when 
Dividend it is divided Dividend it is divided 

by 4 by 4 

0 ப 0 6 2 

ந 1 7 3 

2 2 8 0 

3 3 9 I 

4 0 10 2 

5 1 11 3 

12 0         
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We will get 0, 1,2,3 as remainders when dny whole 

number is divided by 4. 

In general, the remainders when any whole number is 

divided by m are 0, 1, 2, 3, ......... (m—}). 

The infinite set of whole numbers {0, 1, 2, 3, .-.} when 

divided by 4 give remainders which form a finite set {0, 1, 2, 3}. 

The remainder when 18 is divided by 4 is 2. 

This is written as 18 = 2 (mod 4) 

2= 2(mod 4) 

24 = 4(mod 5) 

34 = 4(mod 5) 

. 24 = 34 (mod 5) 

We can see that all numbers which are having the same 
remainder when divided by 5 are identical. 

Modalus — Addition 

(1) 37 =2(mod 5) 

27 = 2 (mod 5) 

.. 37 = 27 (mod 5) 

37+27 = 2+2 = 4 (mod 5) 

(2) 49 = 4(mod 5) 

34=4 (mod 5) 

49 +34 = ? (mod 5) 

4+4=3(mod5)_ . 

49+34 = 3 (mod 5). Verify the answer. 

Modvias — Multiplication 

(1) 14 = 2 (mod 3) 

~ 8 = 2 (mod 3) 

14x 8 = ? (mod 3) 

2x2 = 1 (mod 3) 

14x 8. = 1 (mod 3)
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(2) 10 = 1 (mod 3) 

7 = 1 (mod 3) 

.. 107 = 1 (mod 3) 

14x10 = 8x7 =2 (mod 3) is also true. 

Examples: 

1. 24 = 0 (mod 6) 

17 = 5 (mod 6) 

24x17 = ? (mod 6) 

24x 17 = 0 (mod 6) {0x 5=0)} 

2. Show that 2?” = 6 (mod 10) 

2* = 16 

16 = 6 (mod 10) 

218 se 24 x2* x24 

“24x 2*x2* = 6x 6x 6 (mod 10) 

6x 6x6 = 6x6 (mod 10) 
6x 6 = 6 (mod 10) 

“. 24° = 6(mod 0) 

Aliter 

2° = 64 

64 = 4(mod 10)" 

245 2 259021. 
2°x 2° = 4x 4 (mod 10) 

243 = 6 (mod 10). 

3. Show that 5" = 5 (mod 10) 

5 = 5 (mod 10) 

5*== 5 (mod 10) 
| 5° = 5 (mod 10) 

We know that the power of 5 ends with 5. 

5" = 5 (mod 10)
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4. 9° = 7 (mod 10; 

9 = 9 (mod 10) 
9? = 1 (mod 10) 
9° = 9 (mod 10) 9° = 729 

9¢ = i (mod 10) 
9° = 9 (mod 10) 

Can you, generalise this result to find 9” = ? (mod 10) 

Exercise 4—1 

Find the following: 

(1) 4° = (mod 5) (2) 22° = (mod 5) 
3 3:8௬ (mod 6) (4) 927 = - (mod 10) 

(5) 95 (mod 10) (6) 57342 (mod 5) 
(0) 14° = (mod 9) 

(8) Find the least value of x when x+3==2 (mod 5); xEN. 

(9) Find the least value of x when x7 +4==4 (mod 7); xEN 

(10) 1042 = . (mod 11) 
Answers 

(1) 4 (2) 1 (3) 3 (4) 9 (5) 1 

(6) 5 (7) 2 (8) 5 (9) 7° (10) 10 

4—2. Modulus — Multiplication — Use of table 

Look at the multiplication table of mod 4. (Why are we 

using only the numbers 0, 1, 2, 37) 
  

x 0 1 2 3 

  

2
 

Ww 
ம
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From the table compute the following: 

1. 

27 = (mod 4) 

38 = (mod 4) 

27x38 = (mod 4) 

27 = 3 (mod 4) 

38 Il 2 (mod 4) 

27x 38 ॥! 3x2 (mod 4) 

27x38 = 2 (mod 4) 

Exercise 4—2 

Construct the multiplication table for mod 5 and 

compute the following: 

Se 

(a) 38 = ? (mod 5) (b) 49 = ? (mod 5) 

(c) 38x49 =7?(mod5) (d) 16x25 =? (mod 5) 

344+68+43 = ? (mod 10) 

2° = (mod 9) 

Find the least value of x when 

(x +1) (x+2) = 2 (mod 5); x EN. 

Find the day of the 37th day from today if today is 
‘Wednesday. 

6. Find the 30th’ month from this month if this month is 

October. 
; 

Answers 

1. (a) 3 (b) 4 (c) 2 (d) 0 

2. 5 3. 1 4, 2 5. Thursday 6. March
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4—3. Modalus — Division 

The multiplication table for mod 6 is given below. 
  

  

  

  

  

  

  

x 0 1 2 3 4 5 

0 0 0 0 0 0 0 

1 0 1 2 3 4 5 

2 0 2 4 0 2 4 ; 

3 0 3 0 3 0 3 

4 0 4 2 0 4 2 

7 0 5 4 3 2 1                 
From this table we can say that 

2x3 = 0 (mod 6) 

In ordinary division we know that 

2x3 = 6 

6 : 
a a 

Let us verify this in modular Arithmetic. 

Note that 2x3 = 0 

0 . OL > = 3; 3 = 2. 

We know that if zero is divided by any number, then the 
answer will be 0 in ordinary division. But it is not so in 
modular Arithmetic. 
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4x3 as 0 (mod 6) 

0 _, 9%. ்‌ 
“3 = 4; ர்‌ =3 are true. 

3 and 4 are called zero divisions in modulo 6, Find the zero 
divisions from the table. 

5. Decimal Fraction — Revision 

1 

10” 

தவல்‌, சொ! 2 

aa = 35 

You have learnt that these fractions are terminating 
decimal fractions. Give some examples for terminating 
decimals. 

z= ‘33... This isa non-terminating decimal. This can. 

௫. 2 ௫. க. ட . 

be written as 3. This is a recurring decimal. 

a = + 090909 ... Here ‘09 is a periodic decimal. This can 

be written as ‘09 09. This is also a non-terminating recurring 
decimal. 

You know that terminating, non-terminating and recurring 
decimals are rational numbers. 

Exercise 5 

1. Rewrite the following rational numbers as recurring 
decimals, ்‌ 

a, oF of @oF8 டி3 

உ ஒழ்‌ 

~—
 

ஹகம
்‌.

 

1
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2, Rewrite the following rational numbers as decimals 

(correct to four places). 

tay 2 2 3 9 14 

23 
if) ii 

3. (a) Is there any relation between the decimal numerals 

1 2 

of ,, and 7? 

(b) Is there any relation between the decimal numeral of 

3-9 144 3 ] ட 
TI and the decimal numerals of il’? tien and ir 

5 j . 
4. Can you convert ar as a decimal fraction without 

doing the division ? 

5. < is 4 times A - Is this true? 

Answers 

1. (a) l(b) °51 48) 98 
2. (a) +0909 ௫) 1818 (ஓ °2727. 

னி 

6.” Irrational numbers 

We have seen that all rational numbers can. be written 
either as a terminating or a non-terminating decimal. 

Look at the number 2°4035789201 ... This is neither a 
terminating nor a recurring decimal. 

2444 ய This is a rational number. 

_ 2 2°444 எக்க 5
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2°444 ... 2'4343343334 ... 

Recurring decimal This is a non-recurring non- 
terminating decimal 

This can be written as 2°44. This cannot be written with 

a special notation like 

recurring decimal. 

’ Non-terminating, non-recurring decimals are known as 

Irrational numbers. 

; Exercise 6 

1. Say whether the following numbers are rational or, 
irrational numbers. 

(1) 7:323232... (2) 3°6262262226... (3) “34147 

(4) vo (5) ஈம (6) — v 16 

(7) — 3} (8) °49505:52 ... (9) 027 

(10) °441441144111.... 

Answers 

(1), 3) (4), © (7), (9) — Rational numbers 
(2, (5, (8), (10) — Irrational num ‘ers. 

7. Some irratioizal numbers 

We have seen that any rational number can be written as 

either a terminating decimal or a non-terminating recurring 

decimal. 

What is the length of the side of a square of area 16 cm? ? 

4.cm (, 16) 

The side of a square of area 2'56cm? is [6 cm. But can 

you tell the length of the side of a square of area 2 cm” ? 

ச்‌ 

This is 2 மெ, 

Express 4/2 85 8 001112.
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, 141421 ட 

2 141421... சவற 
This is a non- ட 

terminating, 

non-recurring 4 \ ன 1 

decimal. So 281 281 

this is an irra- | 900 11900 

tional number. 2824 1 A 

¥ 2 = 14142 von) 56564 

(correct to 1 383600 © 

ணய 282841 __282841 
100759 

  

The difference between 2 and the square of 1.4142 is 

2 — 1:99996164 

= ‘00003836. 

Using the same procedure we can find the approximate 
value of v3, 

¥3 = 1°7321 (correct to 4 places) 

More accuracy will be obtained if we find it for more 
places. 

Ns 

You know that the circumference of a circle is ௩ 

times its diameter (7d). 

௩ 18 an irrational number. The approximate values of 
22 .. 355 

ரு are T ப்‌ 3 4, 3 1416, ii3 

These values are not the actual values.
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72, 73 in number line 

Using the number line draw the two axes asin Fig. 2-9. 

Fig. 2-9 

Join the line segment AB where the co-ordinates of 

A are (1, 0) and the co~ordinates of B are (0, 1). 

  

7 

AY (0,1) 

a 1,0) ட 
ly ] சட்‌ 2 3 x 

Fig. 2-10 

By Pythagoras theorem, the square on the hypotenuse of 

a right angled triangle is equal to the sum of the squares on 

the other two sides. 

AB? = OA®* + OB* 

AB* = J* + 17 =2 

AB = v2 

Mark the length of the line segment AB on the number 
an 

the number line.
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Similarly we can plot the point which denotes “ 3 in the 

number line. 

  

Fig. 2-11 

Look at the figure. 

_ We can make use of the above figure to find v2, v3, 

V5, 6) அவக 

8—1. Set of Real Numbers and its subsets 

' We have learnt so far about many sets of numbers. 

What do the letters N. W, Z, Q denote? We know that 

NCWCZC Qistrve. 

We have seen some numbers which do not belong to the 

above sets and we know that those numbers are irrational 

numbers. From this we can conclude that all numbers are 

either rational or irrational numbers. 

The set of rational and irrational numbers is known as 

the set of Real numbers and it is denoted as 18. 

Look at the figure. What | 

do we note from this? 

N, W, Z and Q are the 

subsets of the set of Real 

numbers. 

NCWCZCQCR 

  

Fig. 2-12
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When we note the rational numbers on a number line, we 

have some gaps in between. Why is this? 

All numbers cannot be rational numbers. There are 

some irrational numbers like v2, ௭3, ௪5, வ. உம்ம 109 

number line. Rational and irrational numbers complete the 

number line. 

Properties of Namber System: 

The irrational numbers possess the following properties. 

  

  

  

    
    

Addition Multiplication 

Closure with respect to Closure with respect to 
addition  — - multiplication 

Commutative property Commutative property 

a+b = bta axb = bxa 

Associative property Associative property 
(a+b)+c = at+(btc) (axb)xc = ax(bxc) 

Additive identity Multipacatve பன்‌ 

a+O=0+a=a al =ta=0 

  

Additive inverse பகிர்க inverse 

at+(—a) = (—a)+a=0 |ax— = —-xa=1 where 3940   
  

Distributive property 

a(b+c) = ab+ac 
  

Multiplicative property 
of 0 : 

ax0O2=0x a= zero      
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Order Property: 

Take any two numbers a and b. Any one of the three 
statements will be true. 

a<b; a = b; a>b. 

The set of real numbers possess all the properties of 
the rational numbers. Why? Above all these, the set of real 
numbers possess the density property. ்‌ 

Density property : 

Every point of a number line corresponds to a real 
number. (All numbers are real numbers.) 

We have seen many number systems so far. All these 

number systems possess the following properties: 

1, Closure property 

2. Commutative property 

3.. Associative property 

4. Distributive property 

5. Order property 

6. Identity 

  

  

    
  

    

  

  

      
  

  

ந 321௦81 21% [32 1_21 
Properties oe தர 2 |38/ 2 2 33 

: அற தத | § 355 1.82 | 882 

Additive property J J J J J 

Multiplicative . 
inverse J 

Additive inverse J | J J 

Multiplicative ; 
property of 0 J J J | J J                 
 



9—1. Square Root 

Revision 

16 is the square of 4 

4 is the square root of 16 

16 is the square of —4 

—4 is the square root of 16 

The square roots of 16 are 4 and —4. 

We know that a? = (a)? or (—a)* 

For any whole number, there will be two square roots, 

one a positive integer and the other a negative integer. 

The square roots of 25 are 5 and —5. We will consider 
the positive roots of whole numbers only in this lesson. 

(1) 441=3x3x7x7 

= 3° x 7? 

vA = 43 XP =3x7=21 | 

(2) 1764 = v2" x 3° x 7 

=2x3x7 

= 42 

(3) ¥27x15x20 ™ V¥3° x 3x5x5x2 _ 
  

= 73° x 5* x 2? 

=3*x5x2 

= 90. 

Exercise 9—1 

1, Find the square root by prime factorisation : 

(a) 2304 (b) 7056 (c) 39204 (d) 50625 

(6) 44100 (() 26244.
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Find the square root of the following products: 

(a): 18x 32 (b) 44x 99 (c) 50% 72 

(d) 72 x 128 (e) 108 x 147 (f) 712 x 175 . 

(ஐ 15 x 35 x 21 (hb) 30 x 35 x 42 

(i) 21 x 56x 96 (j) 18x 21 x 30 x 35 

Find x. 

(a) 6x? = 486 (b) 12x* = 432 (c) 60x" = 2940 

(d) 23x? = 640 (ce) 313-128 (f) ஆப = 147 

(இக்‌ (b) x = 9a" 

Find the value of ‘r’ in A = 11? if A = 616, ~ = 22/7 

Answers 

(a) 48 (b) 84 (©) 198 (d) 225 (e) 210 
(f) 162 

(a) 24 (b) 66 ©) 60 (d) 96 (e) 126 (f) 140 

Ag) 105 (bh) 210 (i) 336 (j) 630 

(a) 9 (b) 6 (c) 7 (d) 16 (e) 16 (f) 21 
(g) a® (bh) 3a° 

14 i 

Square root of fractiona] numbers 

411 
2°27 4 

1 fi? _ Fo] 
Square of x =(z) “த எ 

Squaie root of.



2 2 4 

5% 5 = 35 

Square root of x is aie =v 4_2. 
¥25 5 

We can follow the above procedure if the numerator and 
denominator are square numbers. 

Square of > is 2. x 2 os Oe ee 
7 “7 = 

32. ‘ 
1 20 8 a mixed number. 

32 _:' 1 _ v8l_ 9 2 
9 V5 

.. Square root of Numerator 
Square root of a fraction is Square root of Denominator 

Exampies 

1, ,/16 . 16 
“ V25 3 

21 12] vial ou _ yt 
=: 2 V5 “v2 5 5 

9 _3 
t= = V8) a is ~ 4 

{7 is a common factor to both the numerator and denomi- 

nator.] 

Note: 

1. if a number is greater than unity, then its square root 
is less than that number; vi6 = 4, 

2. Square root of unity is | $ எர. 

3. Ifa number is less than unity, then the square root of 
that number will be greater than that number. 

vi = 3. Why?
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Exercise 9—2 

Find the square root of the following fractions: 

L@ 2 wo2 of @% 

9 14 7 13 
2. (a) 175 (0) 255 (9) 19 (6) 157 

720 392 175 : 360 3: (6: © 55 Oy (00% 

4. Find the value of v 76g if v3 = 1732 

Answers 

படுடி o2 of @s 

2. (a): ப (b) 13 ஓடி @ 

உடு டு ம ஓ 2 63 

4. 27712 

9-3. Square root — Division Method’ . 

1. 2424; 72249; 97 = 81 

How many digits will there be in the square of a single 
‘digit ? 

2. 30* = 900; 35% = 1225; 90" = 8100 

Will there be 4 or 5 digits in ‘the square of two digit 
numbers ? , 

3. 300" = 90000; 900” - 810000 

How many digits will there be in the square of three digit 
numbers ?
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4. 2° =4; 12% = 144;. 307 = 900; 3007 = 90000 

if one digit is increased in a number then two digits will be 
increased in its square. 

From this we know the following: 

No. of digits in the number —_—No. of digits in its square root 

1, 2° 1 

3, 4 2 

5, 6 : 3 

The given number is divided into periods of two digits 
from the unit place to find the number of digits in its square 
root. 

| 4/674858 

There will be three digits in the square root. of this 
number. . ன 

How many digits will be there in the square root of 
24675962 4. 

Examples 

1. Find the square root 6724. 

6724 — There will be two digits in the square root 

80“ - 6400; 90“ - 8100 

.. The square root will be in between 80 and 90. 

Let 80<x<90 

6724 = (80 + x)* = 6400 + 2x.80 + x* 

2x.80 + x* = 6724 — 6400 = 324 

x(2.80 + x) = 324 

x(160 + x) = 324 

If x =2 

2(160 + 2) = 324 

* 76724 = 80 + 2 = 82
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The method of calculation may be shown as follow: 

  

  

  

  

  

8042 ௭ 82. 
6724 6724 

80} 6400 ட 8164 
324 ப 324 

160 + 2) 324. 162] 324 
௦ | 0             

W: can make use of this method for any number. 

2, Find the square root.of 64516. _ 

254 

6 45 16 
24 2? 

245 a 
45}225 | 5x45 

20 16 
504} 2016] 4x 504 

| 0 | 
  

Exercise 9—3 

Find the square root of the following : 

(a) 361 ௫2800 (c) 1849 (0) 220 

(6) 3844 (0 4356 (g) 8464 (h) 37249 

(i) 92416 (j) 208849 

Answers 

(a) 19 ௫53 (c) 43 @) 47 (ec) 62 (f) 66 (g) 92 
(b) 193 (i) 304 (3) 457 

9—4. Square root of a decimal fraction 

(0°11)? = +1 x +1 = 01; ¥ OlL='l 

  

0010)₹2-14% 112-120 v Pas pi 

(0°22)? = +22 x -22 = 0484; 1 (-0484= °22
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From this we may conclude that in the square of a decimal 
fraction there will be twice the number of digits of the given 
decimal fraction. 

Therefore if a decimal fraction is a perfect square, then 

there will be half the number of digits in its square root. 

Note: The number of digits will always be even in the 

perfect square of a decimal fraction. Why? 

Examples 

1. Find the square root of 20°8849, 

4:57 
20. 88 49 Put the dot in the unit place. 

41 16 Divide the integral part from right to 
4 88 "| left and the fractional part from left 

ஒதி 4: 25 _| to right into periods of two digits. Then 
6349 find the square root as before. 

90°7 6349 _ 
0 ¥20°8849 = 4:57   

  

There will be two digits in the fractional part of the square 

root since the given number has 4 digits in the fractional part. 

2. Find v0 0484 

  

  

      

22. 

484 |: 
3. 4 Sara = 22 3 v 484 

421 64 0484 = ‘22 
0 

  

3. Find 4/0 001089 

  

    

33 
1089 படட 

3[ 9 71089 33 
189 

63 ட்‌ ¥0°001089 = “033    
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There are 6 decimal digits in the given number. - There 
will be 3 digits in the square root. For two zeros in the 
square, we will have one zero in the square root. 

Exercise 9—4 

1. Find the square root of the following : 

(a) 7:29 (b) 22°09 (6) 3249 (d) 70°56 (6) 0:0289 

(f) 281°9041 (g) 0°095481 (h) 0:009604 (1) 0:000784 

(j) 6517°3329 

2. The square root of 4160°25 is 64°5. Using this find the . 
square root of the following: 

(8) 416025 (b) 416025 (c) 0°416025 (d) 0:00416025 

3. 77722 1414) v 321732 and » 5 = 2236 
find the square root of the following numbers: 

(a) 32 (b) 147 (69180 (d) 72 (6) 243 (60 198 

Answers 

1. (a) 2°77 (b) 47 (c) 5°7 (d) 84 (6)0:17 (0) 1679 
(g) 0°309 (h) 0°098 (i) 0°628 () 80°73. 

2. (a) 6°45 (b) 645 (c) 645 (d) :0645 

3. (a) 5655 (b) 12:124 (c) 13°416 (d) 8484 (6) 15-588. 
(f) 11°312. 

9—S5. Making use of the table 

The table given on the next page will help us to find the 
eguare of a given number ranging from 1 to 99 and to find 

. the square root of a number less than 1000. For other numbers- 
we can find the square roots approximately.
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To find the square of a number: 

Consider the numbers in A including 0 and 9.as tens and 
the nnmbers in B including 0 and 9 as units 

1. Find the square of 38. 

The meeting place of 3 in Aand 8 in B gives the square 
of 38. i.e. 1444. 

387 = 1444. 

2. Find v 1849 \ 

The number of the row in which 1849 is placed is 4 (in A). 
The number of the column in which 1849 is placed is 3 (in B). 

71849 = 43. 

Exercise 9—5 

1. FInd the square root of the following numbers with 
the help of the table: 

(a) 575 0) 3136 (6) 4624 9 (d) 7921 (6) 9801 
(f) 8836. 

2. Find the square of the following numbers using the 
table: ்‌ 

(a) 27 (b) 39 (c) 45 (d) 78 (e) 89. 

3. Find the difference between two consecutive 

numbers in the column B. What is the speciality in this diffe- 
rence ? 

Similarly find the difference between two consecutive 
numbers in the row A. What property do you notice ? 

Say why it is so. 

10. Terms — Series 

You have studied how to find the sum of the first ‘n’ 

natural numbers. . 

142434 4௩௨ Mat)
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Exercise 10 

Find the sum of the following series: 

1+ 2+ 34+ .4+4 15 

1+ 2+ 3+... + 50 

12+ 13 + 144... + 32 

43+444+45+...4+ 76 

4+ 84+ 12+... + 44 

- St+10+ 154+... + 65 

. 

. 

. 

2 

ப்‌ 

1 

2 

3 

4 

5 

6 

Answers 

1,120 2.1275 3.452 4.2023 5.264 6. 455 

10—1. Sam of the first ‘n’ odd natural numbers 

l= 13 17 

14+3= 4=2? 

1+3+5= 9=3? 

14+3+5+7= 16=? 

14345474+9= 2=? 

How many odd numbers are there in each row? Is 
there any relation between the number of digits and the sum ? 

The square of the number of digits of each row is the sum 

of that row. 

nN 

1434553" [? =3] 

14345474925 [A = 5] 

  143454 0. + 33 = 17? 

தண
்‌

. 

+ 
N 

ம 
| சஸ
்‌
. 

~~
 

(
ண
ை
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Exercise 10-1 

Find the sum of the following : 

1 l+ 34+ S++... + 23 

2 S+ T+ 9+ vee + 35 

3. 94114134... + 37 

4. 1+ 3+ 5 + oe + 47 

5. 74 9+11 + 433 

Alswers 

1. 144 2. 320 3.345 4. 576 5. 280. 

10—2, Sequence 

Find the difference between the consecutive numbers io the 

sequence 1, 4, 7, 10, 13, ... Note that the difference between any . 

two consecutive siurabers 3 is the same. 

Look at the following sequences: 

15, 11, 7, 3, ... 

2, 6, 10, 14, te 

7, Sh, 4, 24, oe 

In each row the difference between two consecutive num- 
bers namely — 4, 4, — 13 respectively remains the same. 

If the difference between any two consecutive umbers i in 
a row is constant then that row is called a sequence. ~ 

If ‘a’ is the first term of the sequence and. the common 
difference between any consecutive numbers is ‘d’, then the | 
sequence is given by 

a, a+d, a+ 2d,... 

To find the nth term of a given sequence: 

Let us find the 8th term of the sequence 

4, 7, 10, 13,..... ,
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4, 7, 10, 13, 16, 19, 22, 25. 

25 is the 8th term of the sequence. 

To find the 25th term we can find it by writing the 
‘sequence continuously. Is there any alternative method? 

Common difference is 3. 

If we add the common difference to a term we will get the 
next term. 

The first term a = 4 

Common difference d = 3 

The second term is7 => 4+ 3x 1 = 4+ 3(2—I1) 

The third term is 10 = 4 + (3 x 2) = 4 + 3(3—1) 

The 4thtermis 13 = 4+ (3 x 3) =4+43(4—1) 

What do you see in this ? 

To find the third term add twice the common difference to 

the first term. ்‌ 

To find the 4th term, add three (4—1) times the common 

difference to the first term. 

Similarly the 8th term = 4 + 3 (8—1) = 4 + 21 = 25 

What is the 25th term ? 

4+ 3(25—1) = 4+ 3x 24 =_76 

To find the n th term of a sequence, 

t,=at(n—1)d. 

Examples 

1. Find the 12th term in the sequence 5, 9, 13, 17, ... 

The first term a = 5 

Common difference d = 4 

n = 12
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5 + (12-14 

5+11x4 

= 49 

i2th term ty, 

2. Find the 18th term in the sequence, 61, 58, 55, ... 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9, 

a = 61 

d = 58—61 = — 3 

n= 18 

. 18th term. = 61 + 17 (—3) 

= 61—51 

= 10 

Exercise 30—2 

Find the Lith term in the sequence 4, 7, 10, ........ ன கு 

Find the 15th term in the sequence 6, 11, 16, ..srcsseve 

Find the 12th term in the sequence 74, 70, 66, ......... zs 

Find the 20th term in the sequence 69, 64, 59, vse.ccserse 

Find the 9th term in the sequence 6, 74, 9, ...... கறக 

Find the 15th term in the sequence 34, 28, 22, ....s0e000e 

Find the Lith ‘term in the sequence 1%, 3, 2, ௮௦௨௯௦ 

Find the 10th term in the row 3, 5,9, 17, sscssceses 

What is the general rule to find the nth term in 

question 8. 

1, 

Answers 

34 276 3.30 4 —2%6 518 6.—50 
7. 14 «88 22° +1 9 2 +1.
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10—3. Sum of a sequence 

(1) To find the sum of the sequence 4+7+ 10+ 13. | 

The first term is 4 

The last term is 13 

* Common difference 18 3... 

S= 4+ 7+ 10+ 13 

S$=13+10+ 7+ 4 
= 17+ 17417 +17 

  

2 = 17x 4 

_17x 4_ டச்‌ 
S = 5 534-044 1) 

ச்‌ 

5 +14 The number of terms in the sequence 1   

(இ Find the sum of the sequence 

2+ 44+ 6+ 8+104+ 12 

S= 2+ 44+ 6+ 8+104+ 12 

S= 12+ 10+ 8+ 6+ 4+ 2 
8 = 14+ 14+ 14+ 144 14+ 14 
  

  

2S = 14 x 6 

144x6_,,_ 6 
S=- 4 - 42 - 3 2 + 12) 

The number of terms in the sequence 

12 —2 _ 

2, Sum of the sequence 

= _number of terms _ x (Ist term + last term) 

First term is a; common difference is d; 

nth term is a + (n — 1) d. 

First term + last term = a + [a + (n — 1)d] 

é
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Sum = > Ua + (n—1)d] 

If ‘d’ is the common difference of the sequence a, a4, ... a, 

then the number of terms n = 2° 7 31 1   

Exercise 10—3 

Find the sum of the following sequences: 

1. 24 54 84 114... ம்‌ 26 

43554 7... வலைய வைஸ்‌ 16 

30 DH THA LULA cee பவை வம்‌ 39 

4. 48 + 43 + 38 + ப. + 13 

5) (1) + (3) + (5) + ௮ம்‌ (19) 

6. The fifth term of a sequence is 18 and the sum of the 
first 10 terms is 230. Find the sequence. 

Answers 

1. 126 2. 90 3. 210 4. 244 

5. — 100 தன்‌. இலை! அவண்‌ அ. தனக்‌ 

MATHEMATICS CLUB—ACTIVITY II 

Let us try to find out the day with the help of the formula, 
if the date is given. 

Formula 2 

A+ (2)6B—"2) + [3 + c)+ (4-2) 

A: Date. 

B: ‘The serial number of the month, with the first month 

as March. (April — 2, May — 3, .... January — 11, 

February — 12).
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C: The last 2 digits of the year. if it is January or 
February, take the previous year. In 1967, C is 67; if the 

date is 19-2-1931, C is 30. 

D: The first 2 digits in the year. For 1967, D is 19. 

At every stage, take the whole number part only, if there 

is any frac‘ion. ‘ 

Divide the number obtained by 7, and find the remainder. 

If the remainder is 0, the day is Sunday. If it is 1, it is 

Monday and so on. 

Let us tind out the day on which we became Independent. 

The date is 15-8-1947. . . 

A=15; B=6 C=47; D=19 

26 B—°2 = 1556 — *2 = 15°4 = 15 

£ io. 2 447 = 114-47 = 58 4 qt 

D - 19 49 438 = D_ws= 7-3 =4—-38 = —34 

Sum = 15 + 15 + 58 — 34 = 54 

Divide 54 by 7. The remainder is 5. 

.. The day is Friday.



3. ALGEBRA 

i—1. Indices — Revision 

Let us recall what we have studied about ‘powers’ and 
indices in the VIII Standard. 

2x2x2x2x2=2* 

2 is the base. 5 is the index. 

24 iniegiis : “2 multiplied by itself 5 times’’ 

In 57, 5 is the base and 2 is the index. 

5 has been multiplied by itself two times. 

2°=2x2x2x2x 2 = 32 

5° =5 x § = 25 

In x°, x is the base and 3 is the index. — 

x has been multiplied by itself 3 times. 

2* x 2° =(2 x 2x 2x 2)x (2.x 2x 2) = 27 = 240° 

3° x 34 = (3K 3x3x3x 3) xx3%3 x 3) 
= 3° = get 

a® x a? = (a X a X a) x (a x a) = a® = g®t? 

From this we can see that 

a® x உ = act® = a?‘ 

ந ஜம gett? — gat 

Can you tell what is a™ x a"? 

a™ x a® = gmt 

z>x 3? =(2xXx2x2xK 2x 2) x (3 xX 3) = 2" x 3°
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The base of 2° is 2 and that of 3* is 3. 

Since the bases differ, the index law does not hold good. 
Hence note that the index law will hold good 

only when the bases are the same. 

1. 

2. 

3. 

4. 

a” x a” = amtn 

  

Exercise 1—1 

Write the following in the index form: 

2) 4x4x4 (be) 7X 7K 7TXTKTXT 

() axaxaxa (d) xxx X «to 10 factors 

(e) p X p X Pp X «re. to ‘a? factors. 

Expand: 

(a) 6* ௫3: 68 60௩: 62 

Express the product in the index form: 

(a) 5° x 5* (6) x?° x x7 (c) p** x p’ 

(d) 3° x 3? x 3° (6 x7 x x? x x5) 

(f) a* x ay (g) a” x a® x aP 

{h) 32 x 3° x 32 x 3% டு aP x ad x @F x @* 

(i) p® x p? x p® x p* x p® 

Express the product in the index form: 

(a) 2° x 3* 6) 7° x 5” (c) 2% x 5” x 2° 

(d) a® x b* x a® x B® 

(e) a? x b* x a® x B® x c® x cf 

Answers 

3. (a) 53° ௫ 87 (© pt (03: e) x* 

(f) aftY (g) a™*"+P (h) 3*° (i) aPtatrt® (j) potbrordee 

4. (a) 2% x 3% (b) 7% x 5" (c) 2° x 5” 

(ஓ ந்‌ (ஒ ௨6௦ 
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1—2. Indices — Division — Revision 

Let us learn about division of ‘powers’ in this lesson. 

2x2x2x2x gy 

  

Sos 3 ம பப்ப பிவ் பட்ட பிப்படட்பபயவவவவ்யமிபெயய்்‌ 2: + 2 Ix 9 2x2x2 

்‌ = 2? = 2°7 

3x3x3gx3x3x3x3 
7 2 5 2 - = 3 3 OT ROA OE CS 3 x3 

= 3% = j3’-§ 

உட உ பப அக யர்‌ 8 ஜு 

ao. = axaXa ~ axa 
=a* = gt é 

From this we find that 

1. The dividend and the divisor have the same base. 

2. The index of the dividend is greater than that of 
the divisor. 

3. The difference between their indices is the index of 

the quotient, 

Hence if m > n can’t we deduce that a” + a" =a"-"? 

See whether the law holds good when a = 0 

s+ a _ 2 xX2x2x2x2 8 + 42 2 + FV = C= 2° = 3 

The index law will not hold good when we divide numbers 
having different bases. 

Let us see what the quotient will be when the divisor 

has a greater index than the dividend. 

  

36 2 38 = 3 xX $x $x B _ iit 
° 2232426333 3% ~ 3e-3 

at + qa? = dx 4 Xx if ~-it. lt 
, axaxaxaxdxdx ¢ a‘ a’-? 

Hence if m < n, a” = a® = = (a ~ 0) a



  

a™ + a" = தூ (m> n) 

l 
= alm < n) a" #@ 

a ~0   
  

Exercise 1—2 

1. Simplify: 

(I) 72° 27° (2) a® = a® (3) xt? = x" 

(4) aP + a*(p >q) (5) a®P + a*4(p > q) 
(6) 75+ 72° (7) a® = a® (8) x7 > x?? 

(9) aPtal(q>p) (10) a™ +a" < mm). 

2. When m = n, give different values to ‘m’ and find 

the valne of a™ — a" for different bases. What can we infer 

when the index of ‘a’ is zero ? © 

" Answers 

1, (1) 71 0) a® (3) x® (4) aPh4 (5) ௨2-34 

(9-௫ டு டு ae) oom 

2. 1 

1—3. Indices — zero, negative indices 

88%. a? +a? = a9? = a? 9.1 இட தூ 

OTE *ixdxd 

5-1 

a g® = 2X AX வ «to m factors _ 
@X AX voscoee tO M factors 

a™ + g™ = g™—™ 85 ஸ்‌ a® = 1
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From this we can learn that the 0°" power of any 
base except 0 is 1. 

  

    
  

ac =! 

(a # 0) 

‘We know that . 

3—7=—4 5—2~5+ (—2) 

கில்லி பிடவம்‌ விரய ல்‌ a. =a-* 

25 = 22 ஸ்‌ 23-3 = 2°+(-*) = 25 x 2-3 we 

Further 

உ உய 3 இழு த்து பப a= lte’® =a’ +a’ =a =a 4; 

ச hw gO = gM — go—n ப லம 1+ a =a°=a =a =a"; 

  

  
SPaPx Px Px FS Senert a 5! = Se 

(3°)® = 3° x 3° x 3° x 35 x 3% x 3% = 39° = 3EXS 

(4: =a‘ xa‘ =a*=a‘*? 

(a®)? = a™ x a™ x a™ = a®™ = a™™? 

, (a™P = a™ பல அகக்‌ to n factors 
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Eet us now consider about the powers of products. 

6 =2x 3 

6 =6x6x6x6 

=2x3x2x3x2x3x2x3 

=(2x2x2x2)x (3x 3x 3x 3) 

= 2* x 3¢ 

i.e. (2x3)* = 2*x 34 

Similarly we can find that 

(ab)* = ab x ab x ab = (a x a x a) x (b x b x 6) 
= a® b* 

- Generally (ab)” = a™ b™ 

(ab)™ = a™ b™ 

  

  

Exercise 1—3 

ப. Expand: 

(a) (2°)? (6) (7*)* 99 6) (6 

(ce) 5 (2 (* (s) (pa)° 0) (லை: 

(i) (3p)° (j) (abc)° 

2. Write as positive powers: 

(a) 2-* ௫) 34 (c) OS (60 8₹* (6) 

(f) x (g) am” 

3. Expand (a*)*? and a*. See whether they afte equal. 

Prom this find out whether (ர and a™” have the same index. 

4. Ifmandn are positive integers other than 0 and 1, 

find the values of m and n for which [ர will be equal to
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Expand and rewrite as positive powers. 

(a) (a°b*)* (b) (625 (c) ௧5) (a) (6565) 

6 (0994 ட லே” ஓ)” ௫0%5) 

Auswers 

at? b*, 8a, 102431) a*b**, p**q*®, 

1 1 1 

32a°’ a™b™’ a%b® 

sy 
2—1. Polynomials — Kinds of polynomials 

Look at the following expressions. 

1. 

2 

3. 

4 

5x 

— 4x* 

3x*—1 

2x7 + 4x° +1 

5 is the coefficient of x in 5 x. 

— 4 is the coefficient of x* in சுட்‌. 

The first two are called monomials as each of them has a 
Single term. The third one isa binomial and the fourth is a 
trinomial. The union of many monomials results in a poly- 

nomial. Polynomials are denoted by P(x), Q(x), R(x), etc. 

Monomials, binomials and trinomials are some special cases 
of polynomials. , 

The expression is defined for x on the set from which 
the variable x takes values.
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For example 2m° — 4m* + 3 is defined for ‘m’ on the set 
of integers provided the variable ‘m’ takes values from the set 

of integers. We can see that the coefficients of all the terms of 

the above expression are integers, 

If we take rational values then the trinomial 3y° — 2y — 5 
is said to be defined for y on the set of rational numbers. 

Though the coefficients of these expressions are integers we can 

take them as rational numbers as the set of integers is a subset 
of the set of rational numbers. 

You known that a° = 1. 

Since 5 can be considered as 5x°, we can take 5x° as 

5 provided x = 0. 

5 is a constant. 

3x? — 4x + 5is a polynomial in x. 

The highest degree of x is 2. 

Hence the degree of the polynomial is 2. 

In the same way the degree of 8 — 34x + 2x‘ is 4. 

The degree of x + 3 is 1. 

Can you find the degree of the polynomial 5? 

Note the following : 

POLYNOMIAL NAME DEGREE 

0 Zero No degree 

4 Constant function 0 

2x — 5 Linear function 1 

we
 3x? + 2x— 7 Quadratic function 

2x° +7 Cubic function 

wm
 

ச
ெ
 

3x°—4x* + 2x—5 A function in polynomial 

ae + a,X +... tanx” A function in polynomial ono
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Exercise 2—1 

1.. What kind of polynomials are the following ? 

(8) 2x—7 (b) p? + 3p + 8 (c) Sa® (d) 8x°+2x—9 

(e) 9 (f) S—7x (g) —3 (h) 7x7 + 2 

2. 5, —2x, a, 3x°, 2a, —3p‘, x, =p 

Choose the needed one from the above and find the 
following: 

(a) A binomial in ‘x’. 

(b) A trinomial in ‘a’. 

(c) A binomial in ‘p’. 

(d) A polynomial in x having the largest number of 
terms. 

3. Find the degree of the following polynomials. 

(a) 2x —3 + 7x°—x* (b) 3x° + 7x" —2x + 5 

(c) 4x? (d) 2x* + x* — 6x" + 3x" —D 

Answers 

3. (a) 6 (b) 8 (c) 2 (d) 7 

2—2. Polynomials having more than one variable 

In the last lesson we studied about expressions having one - 
variable. In this lesson we shall study about expressions 
having more than one variable. . 

1. 3x + 4y + 5 

2. 2x7+ 4xy + y? + 3x—4y +7 

3. x° + 3x*y? + 4x7 + Sxy + 4x + Sy + 6 

4 x? ரு + z* + 3xy + 4x*y + 2xyz 

In the first three expressions x, y are the variables and in 
the fourth one x, y, z are the variables. +
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In a polynomial having a single variable, we have defind 
the degree of the polynomial to be the exponent of the highest 
power of the variable to be found among the terms of the 
polynomial. 

The degree of monomial having more than‘one variable is 

the sum of the exponents of the powers of the variables. 

For example: 

The degree of the monomial 3x7 y‘ is 2 + 4 = 6, 

The degree of — 5x° y* z*is3+2+4=9 

The degree of 6xy is 1 + 1 = 2. 

To find the degree of a polynomial having more than one 

variable: 

1. Find the degree of each of its terms. 

2. Determine the highest one among them. 

The highest one is the degree of the polynomial. 

Example : 

In the polynomial 2x* — 3xy + 4y* — 2m*y’ the degree of 
2x* is2. The degree of — 3xy is2. The degree of 4y® is 3. 
The degree of —' 2x*y* is 4. Hence the degree of the polyno- 
mial is 4. 

If we form polynomials whose variables take up real 

number values then x X y = y X Xisatruestatement. Hence 

xy and yx are like terms. 

Though x*y and xy* have 3 as their degree, they are not 
like terms. 

Ry =xXXKXy; xy HaAxXxYXY 

x*y*z, zy*x®, y°x*z are all like terms. 

We can simplify like terms alone by adding.
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Example : 

Simplify : 

3x? + 4xy — Sy? — 7x? + 4x + Gyx + By® — Sxy 

i 

1, 

2. 

3. 

4. 

— 3x + Ty 

(3 —7)x* + (4+ 6— 8) xy + (—5 + 8)? 
+ (4—3)x% + Ty 

— 4x2 + Sxy + 3y? + x + Ty 

Exercise 2—2 

Find the degree. 

(a) 3x7y® (b) — S5xy°z® (c) 4x° y* 2° 

(d) 2x? y*z (e) — 3xyz. 

Which of the following are like terms ? 

(ஐ உரு y®z 

(b) —- 3x2 y‘, — Sy* x* 

(c) Sx® y*z*, 4y* x° z* 

(d) 8x‘ yz, 62° x* y 

(e) 2xy*z*, — 3x zy® 

Find the degree of the following expressions: 

(a) 4x® — 3x” y* + 2y® — 4xy‘ 

(b) 7 -—— 3ay + ஆ — 3x*y 

(c) 3x* — 2xy + 4xyz— 2x* y* z 

(d) ax® + bx? y + cxy® + dy’ 

Simplify : 

(a) 2x? + Sxy — 4y* + 3x2 — 2y? + Sx 33ு 
+ 4y? —2x +7 

(b) 3x° + 5x*y — Sxy? + 8y® — 4zy* — 6y® 
+ 2x° + 3x%y
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த வல்‌ உல அணை அணை: கல கல ௮ 
— 2xy + 2y* 

(ம) நூ + x2y — xy? + 8y* — 4x?y நறு? 

— Ty*® + 3x® 

Answers 

(a) 5 (b) 12 (c) 10 (d) 10 (e) 3 

(b), (4), (6. 

(a) 5 (b) 4 (©) 6 (d) 3 

(a) 5x7 + 2xy — 2y* + 3x +7 

(b) 5x® + 8x*y — 9xy* + 2y? 

(c) x‘ + 4y? — 2xy 

(d) 4x° — 3x7y — 4xy” + y* 

P
e
r
 =
 

3—1. Polynomials — Evaluation 

Recall: 3+5=8 2x3=6, (+2)(-2=—€ 
(—2)(—-3) = +6 —S$+3=—2; 

—5+(—3) =— 8. 

When a = 3, 

a+5=3+5=8 

2a=2x3=6 

—la==—2x3=—6 

—Sta=—5+3=—2 
—~5—a=-—5-—3=-—8 

a=axan3x3=9 

47 =4xaxa=4x3x 3 = 36 

—6a°=—6xaxa=—6x3x3=.- 54 

a®=axaxa=3x3x3=297 

2a* + 3a — 8 = 2 (3)? + 3(3)—8 

=2x9+3x3—8 

=18+9—8 = 19



When a= —5, 

at3S=—5+5=0 

3a = 3(—5) = — 15 

—3a = —3(—5)= +15 

a* = (— 5) (— 5) = + 25 

5a = 5 x (—5)(— 5) = 5 X 25 = 125 

— 2a® = —2(— 5) (— 5) = — 50 

a® = (— 5)(— 5) (— 5) = — 125 
3a® — 2a +5 = 3(-— 5)? —2(—-5 + 5 

3x 25—2x (—5) +5 

= 75+ 1° +5 = 90 

Thus we ean evaluate polynomials defined on the set of 

numbers. Let us now evaluate the polynomial. 

Example 1: 

Evaluate 6a* — 5a + 3 defined on the set [5 v2, 3 

When a = °5, 

6a* — 5a + 3 = 6 (°5)* — 5 (°5) + 3 

6 XK 25 — 5 KS 43 

5 — 2543 =2. | 

ப்பட கதத 

6a" —Sa+3=6 (v2)°—Kv3) +3 

=6x2—5 v3 + 3[(v7pP=2] 

க]
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2 
When a =-5, 

6a* —5a +3 =6 அட்ட 2 + 3 
3 3 : 

4 2 
=6x >—5x 7 t3 

8 10 ட 7 
அழக நக்கற 

Example : 

When x = 2 and y = — 1, 

3x* — 4x%y + 2x2 y? — 3xy® + 4y* + 2x*y — 3xy? 

+ 4x + 5y4+7- 

= 3(2)° — 4 (2)° (— 1) + 2 (2)* (— 2)? —3 (2) (—1)® 

+ 4(— 1)* + 2(2)* (— 12) —3(7) (— D*+4(2) 
+ 5(—1)+7 ; 

= 3x 16—4 (8) (— 1)+2 (4) (1) —3 (2) (—1) 
+ 4(1)+2 4) (—1) —3 2) (1) + 4 (2) 
+5 (~N)+7 

= 48+ 32+8+6+4—-8-—6+8-—547 
= 94 

Exercise 3—!. 

1. Some polynomials are given below. Find their values 
by choosing the elements of the s:t given by their side: 

(a) 3x* — 5x + 6 . (2, ~2, 1, ~1, 0} 

(b) 2x? — 4x2 + 3x —7 {0, —1, 3, —2} 

x? + x24 2 { FX v5. —y 34/2 (c) v2,” 5, v3.5 

1 $1 3 த 
(2) 3x*— 7x +8 {Z.4 2 2] 

7
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2. By substituting x 3andy = ~- 2, find the values of 

the following expressions. 

(a)’ 5x? — 2xy + 3y? — 4x + 2y + 3 

(b) 2x? — 3x%y + 4xy* + Sy® — 2x? + 3xy + 2y* + 43 

— 5y +2 

(c) 3x® + Sxy? — 2x*y + 5x? — Ty? + 4x — 2 

(d) x° + y° ்‌ 

Answers 

1. (6) 8, 28, 4, 14, 6 

(b) — 7, — 16, 20, — 45 - 

(c) 8, 32, 14, 5 

yy 2! 71. 37 

Oa & Te & 
2. (a) 56 (b) 112 (c) 204 (d) 19. 

4—1, Polynomials — Addition 

(a) You know that3 + 5 = 8: 5—3 = 2;3—5 = —2; 

்‌ 3-5 8 

Similarly, 

3a + 5a = 8a; Sa— 3a = 2a; 3a— 5a = — 2a; 

, — 3a— Sa = — 8a" 

3, 5, — 5, — 3, 8, — 8, 2, — 2 are the coefficients of the 

terms. , 

Further 3a” + 5a? = 8a*; 5a* — 3a? = 2a?; 

3a? — Sa? = — 2a”; — 3a? — Sa? = — 8a? 

For-simplifying polynomials, like terms are to be added. 

Like terms are simplified by adding the coefficients of the
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terms. {nat is, the coefficient of the resulting term. is the 
sum of the coefficients of the like terms. 

Example: 

3a" — 8 + 22° — 7a + 9 — 4a* + 10a — 6 + 5a 

= [3a* + 2a? — 4a*] + [— 7a + 10a + Sa] 

+ [{[-8+9—6) 

= (3+ 2—4)a* + [—7+ 10+ SJa + [—8 + 9—6] 

= [a? + 8a — 5] 

a* + 8a 4 9a; a? + 8a = 9a?. 

Verify the validity of these statements by giving various 
values to ‘a’. a 

(b) Let us now add two or more polynomials: 

1. (24% + 3x — 5) + (5x? — 4x + 7) . 
= (2x? + Sx") + (3x — 4x) + (— 54.7) 
= (2 + 5)x* + (3—4)x + (—54 7) 

= 7x*—x+2 

2x7 + 3x — 5 

5x7 — 4x + 7 

Tea x42 

2. (Sx° — 6x* + 8x —9) + (3x‘ — 7x + 9x — 8) 
= 3x* + (Sx° — 7x°) + (— 6x*) + (8x + 9x) 

+ (—9—8) 
= 3x* + (S—7)x* + (— 6) x? + (8 4 9)x 

+ (—9—8) 
3x* — 2x*.— 6x? + 17x — 17 

Ox‘ + 5x®° — 6x7 4+. 8x — 9 

3x* — 7x* + 0x2? + 9Ox— 8 

3x‘ —- 2x*° — 6x? + 17x — 17 
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Note: In the first expression there is no term containing 

3. 

x*, Hence it is noted as Ox‘. In the second expres- 

sion there is no term containing x7. Hence 108 

ccefficient is taken as 0 and the term is taken as 

0x’. By doing so we can make the two expres- 

sions have equal number of terms. 

Add: 4x — 8x? + 7x‘ — 5; 2x* — 5x° + 9x; 

3x? — 7x — 8x° + 9 

Before addirg them up tkey are arrangd in 

descending powers of x. Then they are arranged in columns 

of like terms. The columns are then added up. 

1. 

Tx* + Ox® — 8x? + 4x —5 

2x* — 5x* + Ox* + 9x + 0 

Ox* — 8x® + 3x7 — 7x + 9 

(7 + 2)x* + (—5— 8) x® + (— 8 + 3) x4 
+(44+9—-7x+(—5+4+ 9) 

= 9x* — 13x® — 5x* + 6x + 4 

  

Exercise 4—1 

(a) Write the following in descending powers of x. 

(i) 2x? — 7x® + 3x—8 

(ii) 8 — 2x? + 9x — 7x‘ + 2x° 

(iii) 3x + 52° — 7x? + 5 

(iv) 3x? + 2x — 7x® + 6 

(b) Write the expressions keeping the powers in the 
ascending order, 

(i) 2x* -— 4x78 + 3x 
(ii) 4x? — 8x° + 3x + 8
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(iii) 5x7 + 7—x® + 8x 

(iv) 3 — 2x? + 5x? — 7x 

Keep the like terms together and simplify. 

(a) 2a? + 3a + Sa* —2a + 5— 4a” 

(b) 2x? —5 + 4x? — 3x® + 5x — 3x* + x®°—7 

(c) 5x* — 7x* + 2x* — 5x? + 4x — 6x® + 2x? 

— 5x + 8 

(d) 3a° — 4a — 5a* — 2a* + 8 — 6a + 10a* + 4a 

Add the following expressions. 

(a) (5x® + 4x? — 6x + 8), (2x® — 5x* + 4x — 6) 

(b) 2x? — 6x? + 3x — 4), (Sx® + 2x* — 5x + 8) 

(c) (3x? + 6x — 4), (2x? + 8x —9), (12 — 4x — 7x*) 

(d) (2x® — 3x2 + 4x — 7), (— 3x® + 4x* + 3x + 8), 
(5 + 4x + 2x°) 

(e) (2x® + 4x — 5), (3x7 — 5x + 2), (4x® — 2x? + 3) 

If the coefficient of x? in the sum of 5x — 9x? + 2x° 

— 7; 4x2 — 3x* — 5 + 6x and 3 + ax? + 9x — 2x$ 

isI, find the value of ‘a’. 

If the sum of ax® — 8x? + 9x — 3, 4x* + bx? + 6x 

+ 9, 2x° + 3x7 — cx + d is 4x° + 3x*— 4x + 8, 

find the value of a, b,c, d. 

Abswers 

(a) 3a®@ +at5 

(b) x7 + 5x—12 

(c) x? — 10x? —x+ 8 

(d) a® + 5a* —.6a + 8
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3. (a) 7x? — x* — 2x + 2 

(b) 7x° — 4x? — 2x + 4 

(c) — 2x? + 10x— 1. 

(d) Ko $x? + llx + 6 

(e) 6x° + x? ர 

4. 6 5. — 2, 8, 19, 2 

4—2, Polynomials — zero, negative polynomials 

Recall 8+ 0=8 —5+0=-5 at+t0Oz=a, 

(a) Ifthe coefficients of the terms of a polynomial are 
zero then the polynomial is called a Zero polynomial. 

| Example : 

Ox® + Ox? + Ox +0 

is a zero polynomial of degree 3. In polynomials the zero 
polynomial possesses all the properties which the number 0 
possesses in the number system. 

(8x?.+-3x + 5) + (Ox?+0x+0) = 8x2 + 3x + 5 

P (x) + O(x) = P(x) 

Hence the zero polynomial is the additive identity element. 

(b) We know that 

—5+3=0; 8+(~8)=0; 94+(—9)=0; 

a+(—a) = 0. 

In this —5 is the additive inverse of 5, —8 is the additive 
inverse of 8, —9is the additive inverse of 9 and —a is the 
additive inverse of ‘a’. 

Let us now find out the additive inverse of a polynomial 
termed as the negative of a polynomial.
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Example: 

Let ax? + bx + c be the negative polynomial of 5x? + 8x 
— 9, 

Then (5x* + 8x —9) + (ax? + bx +c) = Ox? + Ox + 0 

. (5 +-a)x? + (8 + b) x + (—9 + c) = Ox? + 0x + : 0 

. d5+a=0; a=—5 5x? + 8x—9 

8+b=0; b=-—8 — 5x7 +(—8)x +9 

—-9+c=0; c= 9 Ox? + Ox+0 

    

Hence the additive inverse of 

5x? + 8x — 9 is — 5x? —8x + 9 

In general, if P (x) = ao + a,X + ag X”? + eee + Qn X” 

' then, its additive inverse is : 

—P (x) = — ao — ay X — Ag X7 — wee — An X? 

The negative of a polynomial is obtained by changing the 

sign of every term of a polynomial 

The additive inverse of a polynomial is called the negative 

of that polynomial. 

Verify: P(x) + (—P(x)) = 0 (x) 

~— P(x) + P(x) = 0(%) 

Exercise 4—2 

Find the negative polynomials: 

1. 4x? — 5x +7 

2. 3x? — 5x? + 6x — 9 

3. 4x° ~ 3x° — 6x —7 

4. 2x9 + 3x3 + 4x + 5 

5. 8x? — 9x + 6
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Answers 

i. — 4x2 + 5x —7 

2, — 3x° + 5x? — 6x + 9 

3. —4x° + 3x* + 6x —7 

4. — 2x® —3x* — 4x —5 

5. — 8x? + 9x —6 

4—3, Polynomists — Subtraction 

Recall: Inthe real number system 8 — 8 = 8 +(— 8) 

That is, subtracting a number from another is the same 

as adding the additive inverse of the subtrahend to the 

minuend. 

Example 1 : 

P (x) = 3x* — 5x° + 7x* — 9x — 6 

Q (x) = x* + 4x° — 8x? + Sx —9 

Find P (x) — Q (x) 

P(x)— Q@) = P@) +1-QW)] 
— Q(x) = —x* — 4x° + 8x? —5x + 9 

Hence P (x) — Q(x) = P(x) +[—Q@)] — 

= (3x? — 5x° + 7x? — 9x —6) + (— x* — 4x9 

+ &x* — 5x + 9) 

= (3 — 1) x* + (— 5 — 4) x? + (7 + 8x? + (—9 — 5) 

+(—6 + 9) 

= 2x° — 9x? + 15x? — 14x + 3 

3x4 — 5x° + 7x? — 9x — 6 

—x* — 4x9 + 8x? — 5x + 9 

2x¢ — 9x3 + 15x® — 14x + 3 
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Example 2: 

Subtract: 
P (x) = 5x* + 3x? — 7x + 9 

Q (x) = 2x® — 6x —I! 

P (x) = Sx‘ + Ox® + 3x7? — 7x + 9 

—Q (x) = Cx* — 2x® + Ox? + 6x + I 

P (x) + [—Q (x)] = 5x‘ — 2x° + 3x7 ~— x + 20 
  

  

Note for what terms we have put 0 as the coefficient. 

Exercise 4—3 

ஆ. Subtract the second expression from the first. 

(a) (4x¢ + 3x? + 7x? + 8x + 6)5 (2x4 + x? + Sx® 
+ 3x + 5) 

(b) (5x®° + 8x? + 9x + 5); (3x° + 6x + 2) 

(c) (5x* + 6x? + 3x? + 5); (2x* + 3x® + 3x* + 5) 

(d) (4x* — 5x? — 6x — 9) ; (3x° + 2x? + 3x + 4) 

(e) (2x* + 5x + 6x? + 6); (3x* — 5x* + 7x + 6) 

(f) (Sx* — 4x® — 5x + 7); (3x* — 5x? + 7x + 6) 

2. On subtracting 3x? — 7x° — 6x* + 9x — 5 from 

8x* — 5x® + ax? + 9 the coefficient of x? is 8. Find the value 

of ‘a’. 

3. On subtracting 3x* — px? — 5x* + qx — 4 from 
ax* — 4x® + bx* + 2x + ¢ the expression 2x* + 5x? + 3x* 
— 7x — 9 is got. Fiad the value of a, b. c, p and q. 

Answers 

1. (a) 2x* + 2x? + 2x? + Sx + 1 

(b) 2x? + 8x? + 3x + 3 

(c) 3x* + 3x? 

(d) x* — 7x? — 9x — 13
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(ec) — xt + Sx? + [lx* — Tx + 12 

(f) 2x*—4x* + 5x? — 12x + 1 

2. 2 3, 5, —2, — 13, 9, 9, 

4—4. Polynomials — Addition and subtraction 

Example 1: 

If P (x) = 2x° — 7x? + 9x—3 

Q (x) = 4x". + 3x? — 7x + 6 

R(x) = 9x? — 3x +5. 

Find (a) P (x) + Q(x) + R@®) 

©) P+ QW—R®) . 
௦ 20-000-4%௩(9 
(௦0-௩1-7100 

(a) P(x): 2x® — 7x? + 9x — 3 

Q(x): 4x" 4+ 3x? — 7x + 6 

R(x): Ox® +. 9x? — 3x +5 

~ P@w&+ QQ) +RQ): & + KX Xt8 

(b) P(x): 2x*— 7x27 + 9x—3 

+ Q(x): 4x° + 3x27— 7x + 6 

மக்‌: Ox? — 9x2 + 3x —5 

PB (x) + Q(x) — Rx): 6x* — 13x7 + Sx —2 

() 809: 2x — 78 + 9x —3 

— Q(x) —4x* — 3x2 4+. 7x — 6 

R(x): Ox® + 9x7 + 3x +5 

P (x) — Q (x) + R(x) 2x? — sx? +_«13x — 4 

(d) Q(x): 4x* + 3x7— Tx + 6 

R (x): Ox? + 9x? — 3x45 

— P (x) :—2x® + 7x? — 9x +3 . 

Q (x) + R(x) — P(x): —2x® +.19x2? — 19x + 14
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Example 2: ‘ 

What should be added to 4x° — 7x? — 2x + 9 to get 

6x* — 3x7 + 9x — 8? © 

Let P (x) be 4x* — 7x? — 2x + 9 and 

R(x) 3 6x? — 3x? + 9x — 8 

Let the polynomial to be added be Q (x) 

Then P (x) + Q(x) = R (x) 

2 OW) =R&— PY 

R(x) 3: 6x* — 3x2 + 9x— 8 

~ P(x) s— 4x*° + 7x? + மெட்டு 

R(x) — P(x) :) 2x? + 4x7 + 1x—17 

The polynomial to be added is 
2x? + 4x? 4+ tlx — 17 

Example 3: 

By how much does 

7x7 —~ 3x + 9 exceed 5x° + 6x — 4? 

P(x): 7x? — 3x + 9;R(x): Sx* + 6x —4 
If the subtrahend is taken as Q (x), 

P(x) — Q(x) = R&) <, 
” —Q(x)=R(«)-P (x) 

or Q (x) = P(x) — R(x) 

P(x): Ox? + 7x? — 3x + 9 

— R(x}: — Sx® + Ox? — 6x + 4 

P(x) — R(x): — 5x® + 7x? — Sx + 13 

The subtrahend is ~— Sx* + 7x? — 9x + 13 

Exercise 4—4 

1, Simplify : 

(a) (Ox + 4x2 + 5x 46) 4 (K+ 3x2 + 2K 41) 
+ (3x* — x7 + x — 4)
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(b) (2° — 4x? + 4x — 2) + (2x° — 3x? — 2x — 1) 

+ (x? —x*7—x + I) 

(c) x* ~ 3x° + 2x? —x + 1) + (x® — 2x? — 5x + I) 

~— (2x? —x*4+x-—)) 

(d) (3x® — 5x? + 4x — 1) + (4%° — 2x* + 5x — 2) 

— (Sx? — 3x? — x — 2) 

(e)' (4x* — x? ~— x — 2) — (x® + 2x* — 2x — 3) 
+ (x? — 2x? — 2x —1) 

(fy (Sx® — 3x? + 2x —1) — (x® — 2x2 — 5x + 2) © 
+ (x? +x? +x +4 1) 

(g) (x? + 2x? — 2x — I) — (x? — x? —x—-)) | 
— (2x* — 2x? + x — 1) 

(bh) (2x* — 3x2 —x + 2) — (3x® — 2x? + x — 2) 
— (2x° — 5x? +x+ 5) 

மு (3x®* — x — 2) — (x? — 5x + 4) + (4x* — 3x + DY 

(jy (5x® — 4x? +4) — (xt — x — 2) 
— (x® — 3x* + 2x + 1) 

2. In the following problems, what should be subtracted 
from the first polynomial to get the second one? 

(a) (x? + 2x? —x — 4); (2x® + 5x? — 2x — 1) 

(b) (2x* — 3x? + x — 1) ; (3x — 4x? + 2x — 2) 

(6) (3x° — 4x? —x— 1) ; (2x°— x? + Sx — 2) 

(d) (x*— x? —x4+1)5;(x° + பி x4) 

(e) (2x4 — 3x? + x— 1) 3 (Qx*— மி. x +1) 

3. What should be added to the first. to get the second 
polynomial ? 

(a) ( x® + 2x? — x — 4), (2x® + 5x* — 2x + 1) 

(b) (2x® + 3x2 — x — 1) , (3x° — 4x2 — 2x + 2)
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(c) (3x®° — 4x? + x — 1), (2x° + x* — 5x + 2) 

(d) (x4‘— x7 +x—1),0x°— x? — x +1) 

(e) (2x* + 3x®° —x + 1), (2x* — x* + x—1) 

4, Find the coefficient of x in the following: 

(a) (x? + 2x + 1) + (’? — x? + 1) 

. + + x? + 2x4 

(b) (2x° — x? + 1) + (® — 2x7 + I+ KA 4K 4D 

(c) (x*® — 3x? — 2x + 1) — (&*® — 2x7? — x — 1) 

— (2x° — x? —x +) 

(0 + 3x* — x + 1) — (x* — x? — x + 1) 

— (2x° — 2x? + x —1) 

Answers 

1, (a) 6x® + 6x? + 8x.+ 3 

(b) 4x* — 8x? + x—2 

(c) x* —4x® + x? — 7x +3 

(d) 2x® — 4x? + 10x — 1 

(e) 4x° — 5x? —x 

(fF) 5x® + 8k —2 

(g) —2x° + 5x* — 2x —1 
(bh) — 3x®° + 4x? — 3x — 1 

(i) 4x* 4+ 3x° — x? #x— 5 

(j) —3x* + 4x°—x7 +x%45 

2. (a) x*—3x° +x-—3 

(b) —x®°+x?9—xt1 

(8 x® — 3x? — 6x + 1 

(d) x* — x® — 2x? — 2x 

(e) — 2x? + 2x—2
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3. (a) x° + 2x? —x +5 

(b) x® — 7x7 —x +3 

(c) —x? + 5x? — 6x + 3 

(d) —x* + x°—2x+2 

(e) — 4x? + 2x—2 

4. (a) 4 

(b) 

(c) 0 

(8) -1 

5—1. Polynomials — Multiplication by a number 

If P (x) = 3x7 — 4x + 2, find P (x) + P (x); P (x) + P(x) 

+ P (x) 

Is there any. relationship between the coefficients of the 

terms of P(x) and those of P(x) + P(x); P (x) + P(x) 

+ P(x)? . 

P (x) + P(x) = (3x7 — 4x + 2) + (3x? — 4x + 2) 

= 6x? — & +4 ்‌ 

P (x) + P(x) + P (x) = (3x? — 4x + 2) 4 (3x*— 4x + 2) 
+ (3x? — 4x + 2) 

= 9x7 — 12x + 6 

Hence we can find that P (x) + P(x) is a polynomial got 

by multiplying P (x) by 2 and P (x) + P (x) + P(x) is got 

ty multiplying P (x) by 3. 

Hencz 2 P (x) = P (x) + P (x) 

3 P(x) = P(x) + P(x) + P(x) 
In general, we can deduce that 

m P (x) = P(x) + P(x) + .... m times 

m P(x) is a polynomial got by multiplying each term of 

P (x) by ‘m’ This property can be used to multiply a polynomial



111 

by any real number. Hence the different terms of the product of a 
polynomial and a real number can be obtained by multiplying 
the corresponding like terms of the given polynomia! by the 
given real number. 

Example ; 

If P (x) is 3x* — 5x? + 7x —9 find 5 P (x), = P (x), 

—3 P (x), v2 P(x) 

SP (x) = 5 x 3x4 +5 x (—5x9)+ 5x +5x(—9) 
= 15x‘ — 25x? + 35x — 45 

4 _4 ‘ 4 _ «y2y4, 4 4 ன்‌ 109 =-7 x 3x + Hx 5x") + x 7x + 7 * ¢ 9) 

- 12 4 20 5 _ 36 = 77° qx" + 4x 7 

—3P(x) = —3 x 3x* + (— 3) ( — 5x?) + (— 3) (7x) 

+ (—3)(— 9) 
= — 9x‘ + 15x? — 21x + 27 

v2 P(x) = v2 x 3x*+ v2x (— 5x2) + v2 (7x) 
. + v2 (—9) 

= 379 x'‘—Sv7xX° +747 x—-9 VD 

Exercise 5—1] 

Multiply the following polynomials by the numbers given 
against them: 

lL 2°—5x $7 (3-505 4 

2. x® —= 5x? + 3x —2 (2-7-3,.7) 

“3. 5— Tx + x27 — 2x° இங்க 2 #8 

3 v5 7 ® — 5x3 — நொன்‌ ஓ வய ஓ கை வறம்‌ 4, 4x 5x x +9 ( 7 2 5 

உட அ 4 5 5. ae 7 x 7 x+ 7
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6. Multiply the above po'ynomials by 1 and find out 
the function of 1 in the multiplication of polynomials. 

Answers 

1. 6x? — 15x + 21; — 10x? + 25x — 35; 

- — 1 5 7 
295-575 நர 5; ரூப அள்‌ ம 

2. 2௧௯-100 + 6x —4; 

— 7x* + 35x* — 21x + 14; 

— 3x4 Be—tx+3; 

V2x°—5 V2x74+ 342 x—2 
3. —30 + 42x — 6x? + 12x?; 

2— 75x + 5x 75S 

  

  

5 5 3 

— 25 35 5 
ர தத x? — 5x® 

4. 122° — 15x? — 21x + 27) 

5, 2x® — 3x2 —4x + 5: 
3 5 

x? — 3 x* — 2x +53 

— ge gp gy 4 3, 7% ர்க்‌ ஒரு 

2 3 4 
௫: வனை: அப அவகர... பாகன்‌. 

53 ககர 

6. Multiplicative dentity
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5—2. Polynomials — Multiplying by Monomials - 

Recall ; 

x* x x® =x"; xx x® =x‘; 5 x x? = 5x%, 

In this lesson let us learn how to multiply a polynomial 
by a monomial. 

Multiply P(x): 3x? —4x +7 by 2, x, x7, x°, — x3, 
3x*, — 7x? 

2x P (x) =2 x (3x? — 4x + 7) 

= 6x7 — 8x + 14x 

x x P (x) = x x (3x? — 4x + 7) 

= x x 3x*>+ x(— 4x) + x (7) 

= 3x°— 4x? + 7x 

x* X P(x) = x? x (3x* — 4x + 7) 

= x* x 3x® + x® (— 4x) + x? (7) 

= 3x* அம்‌ 4+ 7x? 

x® x P(x) =: x* x (3x? — 4x + 7) 

= x* x 3x? + x® (—4x) + x® (7) 

= 3x° — 4x‘ + 7x® 

— x? x P(x) = — x? x (3x? — 4x + 7) 

= (— x*) x 3x? + (—x?) (— 4x) 

+ (— x’) (7) 

= — 3x + பி — 7x? 

3x2 x P(x) = 3x? x (3x — 4x + 3) 

= 3x? x (3x?) + 3x? (— 4x) + 3. x* (7) 

= 9x* — 12x® + 21x*
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— 7x® x P(x) = — 7x® x (3x7 — 4x + 7) 

= — Tx® (3x)+(— 7x°) (— 4x) t(— 7௩5) (7) 

௮215 3 28x* — 49x° 

Hence to multiply a polynomial by a monomial we have to 

multiply every term of the polynomial by the monomial. 

\ Exercise 5—2 (Mental sums) 

Multiply the following polynomials by the monomials 

given on the right-hand side. , 

1 2x—5 G, x, x’, x, 2°, — &") 

2 4x29—3x +2 (— 3x, 4x°, ax, 729) 

நட டய தமி மடி 53 பம 4 x) 

4. 2x? — 7x + 9 (— x, — 4x°, 3x?, 5x) 

, 5—3. Polynomials- Multiplication by Binomial 

Recall: 

G+5)7=3xX74+5Xx7 

(x? — 3x + 5) X 7 = 7x7 + 7 (— 3x) + 7(5) 

We know that the distributive property of multiplication 

over addition holds good when we multiply a polynomial by 

amonomial. Making use of the same distributive property, 

we can multiply a polynomial by another polynomial. Now 

we shall learn to multiply a polynomial by a binomial of first 

degree- . 

Example 1: 

(3x2 —4x—7) (2x + 3) 

= (3x? —4x — 7) X 2x + (3x — 4x — 7) x 3 

= 2x (3x?) + 2x (— 4x) + 2x (— 7) + 3 (3x*) 

+ 3 (— 4x) + 3(—7)



= 6x" — 8x? — 14x + 9x? — 12x 

— 21 

= 6x* + (—8 + 9) x? + 

(—14— 12) x — 21 

= 6x? + x? — 26x —21 

Example 2: 

1 

  

15 

3x2 — 4x —7 

2x + 3 

6x® — 8x? — 14x 

9x? — 12x — 21 

‘6x° + x? — 26x —21 

  

(2x° — Sx — 6) (3 — 2x) 

(2x° — 5x — 6) xX 3 + (2x° — 5x — 6) x (— 2x) 

3 (2x) + 3 (—Sx) + 3(—6) + (— 2x) (2x°) 

+ (— 2x) (— 5x) + (— 2x) (— 6) 

2x° 4 Ox* — 

6x? — 15x — 18 — 4x‘ + 10x? + 12x 

— 4x4 + 6x® + 10x? + (— 15 + 12)x— 18 

— 4x* + 6x° + 10x? — 3x — 18 

5x — 6 

2x + 3 

—4x* + Ox? + 10x? + 12x 

6x° + Ox? — 15x — 18 

  

— 4x‘ + 6x° + 10x? — 3x — 18 
  

Exercise 5—3 

1. Multiply the polynomials given on the left-hand side 
by each one of the binomials given on the right-hand side. 

(a) 4x? — Sx + 9; 

6) 2x° 

(c) 5x° 

(d) 3x° — 5x* + 7; 
(e) 4x° 

x+5, x+3, x—7, x-—9 

+ 5x? — 7x — 4; 2x + 3, 3x + 2, 2x —3, 3x—2 

+ 2x — 6; 

— 3x — 9; 

3—x«, 5—x, 3— 2x, 5—2x 

3x + 5, 2x — 7,5 — 3x, 9 — 5x 

2x + 5, 3x — 7,4 — 5x, 3 + 2x
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2. In the products of the polynomiais given below find 
the coefficient of x? and x without doing the multiplication 
in full. 

(a) (4x° — 5x? + 7x — 9) (3x + 7) 

(b) (2x? — 5x + 6) (4x — 5) . 
(c) (3x° + 4x? — 9) (2x — il) 

(d) (5x? + 3x — 7) (5x + 7) 

(e) (2x? —4x — 7) (7x —9) 

Answers 

1. (a) 4x? + 15x? — 16x + 45; 

4x° + 7x? —. 6x + 27; 

4x* — 33x? + 44x — 63; 

4x® — 41x? + 54x — 81. 

(b) 4x‘ + 16x° + = -x* — 29x — 12; 
6x‘ + 19x* — 11x* — 26x — 8; 

4x‘ + கயி 29x? + 13x 4+ 12; 

6x* + 11x? — 31x? +:2x + 8. 

(c) — 5x* + 15x* — 2x? + 12x —18; 
— 5x* + 25x° — 2x? + 16x — 30; 
— 10x* + 15x*° — 4x? + 18x — 18; 

— 10x* + 25x* — 4x? + 22x — 30. 

(d) 9x‘ — 25x? + 2Ix + 35; 
6x‘ — 31x® + 35x? + 14x — 49; 

— 9x‘ + 30x* — 25x? — 21x + 35; 

— 15x* + 42x® — 45x? — 35x + 63. 

(e) 8x* + 20x° — 6x? — 33x — 45; 
12x* — 28x® — 9x? — 6x — 63; 

— 20x* + 16x®° + 15x? + 33x — 36; 

8x* + 12x° — 6x? — 27x — 27. 

2. (a) — 14, 22 (b) _ 20, 49 
(6 50,--14 (e) — 46, — 13 
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$—4. Polynomials — Multiplication by another Polynomial 

In the previous lessons, we learnt about the use of the 
distributive law in finding the product of the polynomials. 
Let us try to extend its use. 

Example 1 : 

(3x* — 7x? + 6) (2x? — 3x — 5) 

= (3x* — 7x? + 6) 2x? + (3x° — 7x? + 6) (— 3x) 

+ (3x° — 7x? + 6)(—5) 

6x5 — 14x* + 12x? — 9x* + 21x® — 18x — 15x?® 

+ 35x? — 30 

| 

6x® + (— 14 — 9) x4 + (21 — 15) x° + (12435) x? 
“4 (— 18) x — 30 

= 6x5 — 23x‘ + 6x® + 47x? ~ 18x — 30 

3x* — 7x? + Ox/+ 6 

2x? — Ax= 5 
6x° — 14x* + /0x* + 12x? 

— 9x* 4 2Ix? + Ox? — 18K 
/ — 15x® + 35x? + 0x — 30 
  6x" 23x" + Ox? + 47x> — 18x — 30 

Example 2: ச்‌ 

Find the coefficients of x*, x? in the product of 

(4x* — 7x? /+ 9x — 5) and (3x? — 4x + 5) without doing the 

multiplication in full. 

The combinations leading to the term containing x’: 

ர்‌ 4 
(4x° — 7x? + 9x — 5) (3x? — 4x + 5) 

A ட்ட. 
The term containing x° in the first x the independent 

term in the second = 4x* x 5 = 20x* 

  

x 
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The term containing x* in the first x the term contai- 

ning x in the second = — 7x” a oa 4x = 28x° 

The term containing x in the first x the term containing 

x? in the second = 9x x 3x? = 27x? 

The independent term in the first x the term containing 

x* in the second = —5 x 0x® = - Ox® 

The coefficient of x* in the product 
= 20 +28 +27 +0 = 75 

The combinations leading to the terms containing x?: 

(4x° — 7x? + 9x — 5) (3x? — 4x + 5) 
4 + 4. 4 + 4 

| உ] | | 
| ்‌ | 

The term containing x* in the first x the independent 

term in the second = — 7x? x 5 = — 35x’ 

The term containing x in the first x the term containing x 

in the second = 9x x — 4x = — 36x" 

The independent term in the first x the term containing 

x? in the second = —5 x 3x? = — 15x? 

The coefficient of x? in the product 
= —35—36 —15 = — 86 

Exercise 5—4 

_ 1. Multiply the polynomials given on the LHS by each 
one of those given on the RHS. 

(a) 2x® — 3x? + 4x —7; x? — 2x +3, 2x? + 3x +1, 
4x? — 5, 2x7 +7 

(b) 5x° — 6x? + 2x +3; 2x2 + x —5, 4x* — 7x — 8, 

- 2x* + Sx + 7, 3x? + 7x 

(c) 3x° + 7x —5; x? — 3x +4, 2x° + 5, 
3x? + 5x — 7, 5x? — 3x + 7
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(d) 2x* + 4x2? — 9 ; 3x2 + 4x + 5, 2x? — 4x4 5,_ 

2x2 —7, 3—2x—x? 

(6) 4x*° — 5x7 + 8 ; 3— 4x — 2x7, 2 + 5x — x’, 

1—x —x?,1+x—x? 

2. In the product of the following polynomials find the 
coefficients of x* and x*. so, 

(a) (2x*® + 4x? + 1) (8x — 6) 

(6) (4x* — 3x* + 6x? + 2) (2x® — 5x* — 3x + 2) 

(c) (5x° — 3x¢ — x?) (2x + 4) 

3. In the product of (3x* — 5x? + 6x—7) and 
(ax? + 2x + b), the coefficient of x‘ is — 4 and the coefficient 
of x is 4. Find the coefficients of x° and x*. 

4. The independent term in the product of (2x* + ax? + 
4x + 8)and (4x? — bx +c) is 24 and the coefficients of x 

and x‘ are 4 and 8 respectively. Find the values of a, b andc. 

Answers 

1. (a) 2x5 — Fx* + 16x® — 24x? + 26x — 21; 

இட்ட x®— 5x? — 17x — 7; 

8x5 — 12x* + 6x°® — 13x? — 20x + 35; 

4x5 — 6x* + 22x* — 35x? + 28x — 49. 

(b) 10x° — 7x* — 27x® + 38x? — 7x — 15; 

20 — 59x* + 10x* + 46x? — 37x — 24; 

10x® + 13x* + 9x® — 26x? + 29x + 21; 

15x5 — 17x* + 36x® + 23x? + 21x. 

2. (a) 20,—24 (b) —20,2 @).—2,—4 

5 3, 611 4.a=45,b=1,¢=3.



120 

6—1. Polynomials — Division by a monomial 

Remember: x® ~ x? = x*; நூ + x‘ =x? 

Observe the following divisions: 

  

  

4. 15x? y? Bey = OEY = 

“While dividing the coefficients we make use of the 
ordinary division rule and while dividing the powers of the 
variables, we make use of the laws of indices. 

xe tx = = —   

= is not a polynomial. In a polynomial the variable will 

always have a positive exponent (index). 

. ae _ 15x? | 8x* Sk | 3 
(15x° + 8x* — 5x + 3) + 10 10 + 10 — ot To 

4 1 3 ad 
உட அய ள்‌ ப்‌. ம ~~ ff 5 x 5 x + 10 - 

x 

— 3 ys ஜக + 

8 2 யா்‌ 

(x° + 4x? — 9x) + x Xp OX 

    

x xk 
= x? 4 4x—9 

(8x° — 9x* + 10x® + 6x?) + x? 

8x° —~ 9x‘ 10% 6x? 
= x2 + —~ 2 + x? + x2   

8x* — 9x? + 10x + 6.
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(Sx* — 6x? + 10x? — 7x) + 9x 

  

      

_ 5x‘ — 6x* 10x? — 7x 

“ர்‌ ஒர்‌ ஆர 9 

~5 yy 2 yy 0, 7 : 
Sp ge FRG 

்‌ 3 2 

(x 42x + 3x2 + ப ப 3 
x x x xk 

if (3x + 4) is divided by x’, 
On dividing x° + 2x7 + 3x + 4 
x + 2 and the remainder is 3x + 4 
the remainder are polynomials. 

>
 3 

a a ௫ 
(Not a polynomial) 

we do not get a polynomial. 
by x?, the quotient is 

. Note that the quotient and 

Exercise 6—1 (Mental Sums) 

1, Divide the polynomials. given on the LHS, “by each 

one of the monomials given on the RHS. 

(a) 5x? — 4x? + 8x — 6; 

(b) Sx‘ — 6x® + 7x’; 

(9) 418-434 80 -- 10%; 

(1 1 43 

5 
2, —2, 3, a 

2x2, — 3x, 4, — x* 

—2x?, + 2x?, 4x, — 6 

x, 2, — x, —2. 

2. Perform each one of the following divisions and find 

the quotient and the remainder. 

(a) 2x*— 4x +5; 

(b) 3x‘ — 2x° + 4x* — 5x + 

2, —2, x, 2x, —X. 

ச 2 3 
6; ஆ —X, x7, 2x”, x 

(c) 5x* + 10x* — 15x? — 4x — 8; 

5x2, 2x, — 5x, 2x7, — 5x* 

(d) 3x‘ + 12x° — 5x — 6; 3x2, — 4x, 2x°, 4x, — 2x°
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6—2, Polynomials — Division by binomials 

Note : 

Divide 156 by 13. 

13) 156 

  
We divide one polynomial by another as we do in ordinary 

division. 
‘ 

Example 1: 

Divide x? + 5x + 6 by x + 3 

ந்தி 
23 > £2; அதர 

x+3|x? + 5x46 

கூர்க Wi x(x +3) 
2x + 6 

2x+6! 2(x +3) 
0 

  

      

os (x? + 5x + 6) +(x + 3) =x+2 . 

First of all write the polynomial in descending order. 

1. The first term of the dividend is x? 

The first term of the divisor is x 

The first term of the quotient = ~~ =x 

2. Multiply (x + 3) by x and after writing the various 
terms under the like terms of the given polynomial (ie., under 
x® + 5x) subtract the same. 

3. To this difference 2x add the next term of the poly- 
nomial and keep it as the new dividend. 

4, The next term of the quotient is ௮ 2 

உ Multiply x + 3 by 2 and write de. product under the 
new dividend and subtract: 

‘6. This can be repeated as long as we need.
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Example 2: 

Divide 8y* — 1 by 2y — 1 

4y? + 2y+1 

8y° — 4y? 4y* Qy — 1) 

4y* + Oy 
அசர 2y 29 — 1) 

2y — 1 

2y—1 | 1Qy —1) 
0   

    
2 (8y? — 1) + Qy — 1) = 4y? + 2y + 1 

Example 3: 

Divide 27x° — 54x2y + 36xy* — 8y® by 3x — 2y. 

9x? — 12xy + 4y? 
  

  

    
  

3x — 2y| 27x* — 54x? y + 36xy* — 8y° 

27x° — 18x* y 9x*(3x—2y) 

— 36x? y + 36xy? . 

— 36x" y + 24xy* — 12xy (3x — 2y) 
+ 12xy? — 8y® 

l2xy? — 8y° | 4y* (3x — 2y) 

0     
3 சேல — 54x2 y + 36xy? — By) + Gx — 29) 

= 9x" — i2xy + 4y* 

Exercise 6—2 

: Compute and find the quotient: 

Q) @ + 4n4+ 3+@+ 3) 

(2) (x? + 1lx + 18) + (x + 9) 

(3) (x? — 12x + 27). + («& —3) 

(4) (x? — 10x + 25) + («— 5) 

(5) (x? + 11x — 42) + &« — 3) 

(6) (x2 — 6x —27) +(x —9)
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(7) (x? + 4xy + 3y*) + & + 3y) 

(8) (x? + 12xy + 27y*) + (x + 9y) 
(9) (a? — 12ab + 27b*) + (a — 3b) 

(10) (m* — 10mn + 2505) + (m — 5n) 

(11) (p* + 1lpq — 42q*) + (p — 3a) 
(12) (k? —6ki —27I7) +(k — 9) 
(13) (27a° + 8) + (a + 2) — 

(14) (16x‘ — 81) + (2x — 3) 

(15) (64m? — 27) + (4m — 3) 

(16) (6x*° — 23x*y + 24xy? — 10y*) + (2x — Sy) 

(17) (18x* — 17xy? + 20y*) + (3x + 4y) 

(18) (10a° + 19a*b — 9b*) + (5a — 3b) 

(19) (6x® — 23x2y + 24xy? — 10y®) + (2x — Sy) 

(20) (18x* — 17xy? + 20y°) + (3x + 4y) 

Answers 

GQ) x+1 @ x+2 இ. ௩௨9 @ x—5 
(6) x+14 () x+3 (7) x+y (8) x + 3y 

(9) a—9b (10) m—S5n (11) pt 14q (12) k +31 

(13) 9a — 6a +4 (14) 8x° + 12x? + 18x + 27 

(15) 6m? + 12m +9 (16) 3x*— 4zy + 2y? 

(17) 6x? — 8xy + Sy’. 

6-3. Polynomials — Division by Trinomials 

  

231 

12110 27951 
. sos ? 242 

Look at the given division, Find 

out the similarity between this and the 375 

following division of one polynomial by __363 

another. 121 
121 

0      
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(2x4 + 7x®y + Ox7y? + Sxy® + y*) > (x® + 2xy + y*) 

2x? + 3xy + y? 
  

  

2 x? + 2xy + y? 2x* + 7x2y + 9x2y? + Sxy® + y‘ 2x? (x? + 

2x* + 4x°y + 2xy? 2xy + y?) 

3x°y + 7x2y? + Sxy? 3xy (x? + 

3x°y + 6x*y* + 3xy° 2xy + y*) 
  

xy? + 2xy® + y*}y? (x? + 
x?y? + 2xy® + y*) xy + y?) 

0     
  

Exercise 6-3 

Find the quotient: 
a 

(1) (2x® + 5x? + 4x + 1) = (x? + 2x4 I) 

இ (2x® — 5x? + 4x — 1) + (2 2x + 1) 

(3) (x®— xt — x? + It (x74 2x + DY) 

(4) (4x° + 4x? — Sx — 3) + (@2x*— x— 1) 

(5) (24x* + + 16x" + 409x? + 326x + 120) + 
(2x? +. 7x + 6) 

(ஷு ப 2xy? + y*) + (2x? — 3xy +y*) 
a 

௫ (இட + Tx®y + 13x2y2 + Uxy® + 3y4) + 
(x? + 2xy + 3y?) 

(8) ( 6x* — x®°y — 4x?y? + 22xy® — 8y*) + 

(3x2 + 4xy — 2y?) 

(9) (5x* + 3x°y + Sxy® — 3y) + (x? — xy + y*) 

(10) (at + a? b? + b*) + (a* + ab + b*) 

Answers 

(1) 2x +1 2) 2-1 (3) x* —2x® 4 2x*—2x +1 

(4) 2x +3 (7) 2x? + 3xy + y? (10) a? — ab + b?.
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6—-4, Polynomials — Division — Finding the quotient and the 

remainder 

So far we studied about the division of one polynomial 

by another where the remainder was zero. Now by dividing 

polynomials, we shall find the quotient as well as the remain- 
der. The process is the same as in ordinary division. 

Example : 

  

  

x7 + 2x+ 3 
2 : 2 க 3 1 2 2x + 3x +1 ர்க்‌ x + 15x + 6 மட்‌ அல 

4x° + 12x? + 15x | 3 2 2x (2x? + 3x 
4x° + ~— = ்‌ + 1) 

x + 13x + 
a 3 (2x? + 3x 

6x* + 9x+3 +1) 

4x +3       
Quotient: x? + 2x + 3; Remainder: 4x + 3 

The quotient and the remainder are polynomials. See 

that the degree of the remainder is less than that of the divisor. 

Can you find out the reason for this. 

Exercise 6—4 

Find the quotient and the remainder: 

(1) (2x° — 5x? + 6x + 5) = (x?—2x + 1) 

(2) (24x! + 146x* + 409x* + 300x + 100) + 
(x? + 7x + 6) 

(3) (6x‘ — x°y — 4x? y® + 26xy® — dy*) = 

(3x* + 4xy — 2y*) 

(4) (Sx* + 3x°y + 3y*) + (x* —xy + y*) | 
(5) x® + (x? + 2x + 3) 

. Answers 

(1) Quotient: (2x—1), Remainder: (2x + 6) 

(4) Quotient: (Sx* + 8xy + 3y*), Remainder: (—Sxy*) 

(5) Quotient: (x*— 2x? + x + 4), 
Remainder: (—11x — 12)
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7—1, Identities — Revision — Expansion of (a + b)? 

Let us now recall what all we studied about the identities 
in the VIII Standard. 

(a + b)* = a* + 2ab + b? 

(a—b)* = a*® — 2ab + b? 

Examples: 

. ab a® +2x ax b+ Ob? 
‘ + ததத ர v 
(2x + 3y)? = (2x)? + 2 x 2x x 3y + (3y)? 

= 4x7 + I2xy + 9y* 

a b a? —2x ax b + b? 
+ 4 v ¥v + 4 
(3x — 4y)? = (3x)? — 2 x 3x x 4y.4+ (4y)* 

= 9x? — 2dxy + 16y* 

105% = (100 + 5)? 

100* + 2 x 100 x 5 + 5* 

= 10000 + 1000 + 25 = 11025 

942 = (100 — 6)’ 
= 1007—2x 10x 6+ 6 - 

= 10000 — 1200 + 36 = 8836 

Exercise 7-1 

J. Find the square of the following expressions (Mental 
_ sums) . 

(a) 1. a +b 2pt+q 
3 1 +m 4 x+y 
5 mtn 6. a +2 

2. p +3 8 1 +4 
9 x +5 10. m+6 

11. a + 2b 12. p + 3q 
13. 1 + 4m 14. x + 5y 
15. m+ 6n 16, a + 3b
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17. 4p +q 18. 5] +m 

19. 6x+y 20. 7m+n 

21. 3a + 2b 22. 4p + 5q 

23. 51 + 3m 24. 6x + Ty 

(b) 1. a —b 2 p—q 

3. 1 —m 4. x-y 

5. m—n 6 a —2 

7. ந எ 3 8 il — 4 

9 x —5 19. m—.6 

11, a — 2b 12. p — 30 

13. 1 — 4m 14. x — Sy 

15. m— 6n 16. a — 3b 

17. 4p—q 18. 5] —m 

19. 6x—y ' 20. 7m—n 

21. 3a— 2b 22. 4p — 3q 

23. 51 — 3m 24. 6x — Ty 

Il. Simplify using the proper formula: 

111. 

Il. 

(a) 49+ 2x 3x74 9 
(bt) 225+ 2x 15x 5 +25 
(c) 625+ 2x 25x 15 + 225 
(4) 169 — 2x 13x 349 
(9 1444— 2x 12x 2+*4 
(f) 77x 77+ 2x 77x 23 + 23x 23 

95,௨954 2%95% 54+ 5x5 
மு 65x 65— 2x 65x 15+ 15x 15 
டு 112 x 112— 2x 12x 12 + 12x 12 

டூ 88x 88— 2x 88x 88 + 88 + 88 

Find the values of the following with the help of 

proper formulae. - 

(10.11: (2) 53? 3)22: (44: (5) 61? 

(6) 99? (7).47? (8) 38? (9) 36“ (10) 595 

- Answers . 

(a) 100 (b) 400 (61600 (8) 100 

6100 (6 10000 (g) 10000 (bh) 2500 

(i) 10000 (j) 0.
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7—2. Identities — Expansion of (2 + b + c)? 

fa + bt+o)?=(at+b+c)x (at bic) 

a+ b+ ௦ 

a+ b+ 6 

a* + ab+ ac 

_ ++ ba +b? + be 

+ ca + cb +c? 
  

a? + 2ab + 2ca + b? + 2bc +c? 
  

  

  
(a + b +c)? = a? + b* +c? + 2ab + 2be + 2ca 

  

The same result can be obtained by making use of the 

identity (a + b)? = a? + 2ab + b? 

Let b+ c=x, at bteo=at+(b+cp)=at+x 

‘| (a+ b+ c)? = (a + x)? = a* + 2ax + xo 

: = a* + 2a(b + c) + (b + c)? 

a® + 2ab + 2ac + b? + 2be + c? 

=a? + b? + &? + 2ab + 2be + Ica 

॥ 

Examples : 

1. (2a + 3b + 5c)? 

= (2a)? + (3b)? + (5c)? + 2 x 2a x 3b + 2 x 3bX Sc 

+2x 5c x 2a 

s= 4a® + 9b? + 25c? + 12ab + 30bc + 20ca 

2. (3a — 4b + 2c)? 

= (3a)? + (— 4b)? + (2c)? + 2 x (3a) (— 4b) 

+ 2 x (— 4b) (2c) + 2 x (2c) Ba) 
= 9a? + [6b? + 4c” — 24ab — 16be + 12ca 

['" (— 4b)? = — 4b x — 4b = 16d")
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3. (5x — 3y — 4z)? 
= (Sx)* + (— 3y)* + (— 42)* + 2 x (Sx) (— 3y) 

+ 2x (— 3y) (— 4z) + 2 (— 42) (Sx) 

= 25x + Sy? + 162° — 30xy + 24yz — 40zx 

4. 123% = (100 + 20 +3)? 

= 10000 (1005) 

400 (202) 
- 9 ( 3?) 
4000 (2 x 100 x 20) 

120 (2 x 20x 3) 

(2x 3x 100) 

19
9 

Exercise 7—2 

1, Expand (Mental sums) 

1 (a+b +c) 13. (a— b— op 

2. (Ptq +P 14. (p— q-— இ)” 

3. [0 +m + n)’ 15. (/ —- m— n}* 

4. (x+y +2) 166 (x— y— 2z)* 

5. (a+ b —c)? 17, (2a + 3b + 4c}? 

6 (p+q—r1)* 18. (3p + 4q + 21)” 
7 (i + m—n)? 19. (21 + 3m + 7n)* 
8 (x+y —z)* 20. (5x + 2y + 4z)? 

9. {a—b +c)? 2% (2a — 3b + 4c)? 

i0. (p—@ +1)? 22. (3p —4q -- 205 
11. G —m + a)? 23, (21 + 3m — 7n)? 

12. (x—y + z)* 24. (5x — 2y. — 42)? 

ll. Find the values of the following making use of 
the formulae: 

I obi?) 2. 1257) 3 234: &, 42 5 542,
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7—3. Identities — Expansion of (a + b)*, (a — b)® 

Remember that x x x? = x*® 

(a + b)? + a? + 2ab + b? 

(a — b)*? = a*® — 2ab + b? 

(a + b)* = (a + b)(a_ + b)? 

(a + b) (a? + 2ab + b?) 

= a(a? + 2ab + b?) + b (a? + 2ab + b?) 

=a*+2a*b + ab? + a®b + Zab? + b® 

= a® + 3a"b + 3ab* + b? 

NW 

(a —b)* = (a—b)(a — b)?” 

(a — b) (a? — 2ab + b*) 

=a (a? — 2ab + b?) — b (a* — 2ab + b*) 

= a®* —2a*b + ab? —a*b + 2ab*— b* 

= a* — 3a"b + 3ab® — b® 

Note: The expressions are in descending powers of ‘a* 

and ascending powers of ‘b’. 

. Expression Expansion coefficients 

(a+b) - a+b 1, i 

(a + b)? a? + 2ab + b? 1, 2, 1 

(a+ b)® a® + 3a*b + 3ab* + b® 1, 3, 3, 1 

(a — b) a—b 1—1 

(a — b)* a® — 2ab + b? 1,—2, 1 

(a — b)? a® — 3a°b + 3ab?—b*® 1,—3,3,— 1 

Make a comparative as well as an individual study of the 

coefficients of the pairs of identities (a + b)?, (a — b)*; 

(a + b)®, (a—b)*®. Make a note of the signs of the 

coefficients also.
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Investigate about the similarities and . dissimilarlties 
present. ்‌ 

Examples : 

ab . 
{ ழ்‌ a® +3a% b +3 a b? +b? 

T, (2x + Sy)® = (2x)® + 3(2x)? (Sy) + 3(2x)(Sy)?+ (Sy)® 

= 8x® + 3(4x) (Sy) + 3 (2x)(25y*) + 125y° 
= 8x® + 60x7y + 150xy? 4 125y® 

2. (3x — 2y)® = (3x)? — 3(3x)? (2y) + 3(3x) (2y)?—Qy)” 

= 27Tx® — 3(9x*) (2y) + 3(3x) (4y?) — 8y* 
= 27x* — 54x*y + 36xy* — 8y* 

3. 52° = (50 +2) 
= 50* +3 x 507 x 2+ 3 x50x27+2° 

125000 + 3 x 2500 x 2 + 3x50x4+8 

125000 + 15000 + 600 + 8 

= 140608 

Ht 

Exercise 7—3 

I Find the cubes of the expressions in. (a) and 

(b) in Ex. 7—1. 

- Il Simplify with the help of formulae: 

1. P+3x Px 34+3x 7 x 37+ 3° 

2. 28° +3x 287° X 24+3x 284+ 224 23 

3. 88° +3x 88? x 124+ 3x 88 x 122 + 128 

4 7553) 157 x 54+3x 15x 5%?— 5° 

§. 6223—3x 627 x 12+3x 62 x 12? — 12° 

6. 112? —3 x 112? x 12 +°3 x 112 x 127 — 12°
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Ili Find the values making use of the formulae. . 

1, 22% 2. 101° 3. 48° 4. 99° 5. 33° 

IV If the relationship between the coefficients of the 
expansions (a + b)? and (a + b)® holds good for the coeffici- 
ents of the expansion of (a+ b)*, try to find out the 
coefficients of the expansion of (a + b)*. 

Answers 

1 (1) 1000 (2) 27000 (3) 1000000 

(4) 1000 (5) 125000 (6) 1000000 

Iv 1, 4, 6, 4, 1. 

7—4, Identities — Expansion of (x +a) (x + b) — Revision 

In the VIII standard you have learnt that 

(x + a)(x + b) = x? + (a + b)x + ab 

From this you can understand that ன ரு 

(x + a) (x —b) = x*° + (a—b)x—ab | 

(x — a) (x + b) = x? + (b — 8)x — ab 

(x — a) (x — b) = x? — (a + b)x. + ab 

Examples : 

lL (+3) 45) =x°> 4+ (3 + Sx +35 

= x? + 8x + 15 , 

2. (x + 5) ( — 3) = x? + (5—3)x—5 x 3 
/ = x? + 2x — 15 

3. &—S5S(x + 3) = x? + (—5 4+:3)x—5 x 3 
= x? —2x — 15 

4. (x —5) (x — 3) 

[Examine the coefficients of the middle terms 
and the coefficients of the last terms.]
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= x? + (3y + Sy)x + 3y x Sy 

= x? + 8xy + IS5y? 

6. ( x —2y)(x + Jy) = x7 + (7 —2 )xy — 2y x Ty 
= x? + Sxy — l4y? 

J. (2x + 7 (2x — 5) = (2x)? + (7 — Sj2x —7 x 5 
= 4x? + 4x— 35 

8 (3x — 4 ) (3x — 2) = (3x)? — (44+ 2)3x + 4x 2 

= 9x? — 18x + 8 

9, 23x 27 = (20 + 3)(20 + 7) 
= 207 + (3+ 7)20+3%x7 
= 400 + 200 + 21 = 621 

10. 47 x 38 = (40 +7) (40 — 2) 
= 40° + (7—2)40—7x 2 

Exercise 7—4 

I Expand (Mental sums) 

1. 

A
u
r
 

Y
b
 

ao 
~J
 

e 
ட 

10. 

li. 

12. 

13. 

14, 

15. 

(x +3 )( + 2) 

(a +4 )(a +5) 
(m+5 )(m+ 6) 

(p + 6 )(p + 3) 
@ +8 )d +9) 

(x + 3y) (x + 2y) 

(a + 4b) (a + 5b) 

(m + 5n) (m+ 6n) 

(p + 64) (p + 3q) 

(i + 8m) (/ + 9m) 
(x +3 )(x —2) 

(a +4 )(a — 5) 

(a+ 5 )(a— 6) 

(p + 6 )(p — 3) 

(7 +8)q —9) 

1600 + 200 — 14 = 1786 

(x + 3y) (x —2y) | 

(a + 4b) (a — 5b) 

(m + 5n) (m — 6n) 

(p + €q) (p — 3q) 
. (+ 8m) — 9m) 

> (x —3) (x + 2) 
- (a—4) (6-5) 

(m—5) (m— 6) 

- (p—6) (p+ 3) 

- 7 —8) @ + 9) 

(x — 3y) (x + 2y) 

(a — 4b) (a + 5b) 

+ (m— 5n) (m+ 6n) 

(p — 6q) (p + 3q) 

(1 — 8m) (i + 9m)
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3i. (x — 3)(x —2) 36. (x — Jy) (x — 2y) 

32. (a —4)(a — 5) 37. (a — 4b) (a — 5b) 

33 (m — 5)(m — 6) 38. (m— 5n) (m — 6n) 

34. (p —6)(p —3) 39. (p — 6g) (p — 39) 
35. (4-9) —9) 40. (¢ — 8mj(/ — 9m) 

II Find the expansions (First find the expansions. Later 

try to do them as mental sums.) 

lo (Qe + 3)Qx +5) 11. Qx — 3923-4 3) 

2. Ga + 4)Ga +5) (2. Ga — 4)(3a + 5) 

3. (4m + Sn) (4m + 7n) 13. (4m + Sn) (4m — 7n) 

4. (7p + 6q)(7p + 94) 14 (7p — 6q)(7p + 9p 

5. (Sf + 8m) (5/ + 9m) 15 (51 — 8m) (5!) +9m) 

6. QQ» +3 )(Qx—5) 16 (2x — 3)(Qx — 5 

7. Ga +4 )Ga—5) 17. Ga — 4)Ga — 5) 
8 (4m + 5n) (4m — 3n) 18. (4m — 5n) (4m — 7n) 

9. (7p + 6q)(7p — 9q) 19 (7p — 6q) (7p — Sq) 

10. (SI + 8m)(5) —9m) 20. (St — 8m) (5? —9m) 

Til Find the expansions of (a + b)?, (a — b)? and 
{a + b) (a — b) with the help of the formula seen above. 

19 Find the products making use of the formulae. (Find 

as many products as possible mentally.) 

(3) 42 x 43 

(6) 94 x 102 

(1) 34 x 36 

(4) 46 x 53 

(2) 72% 78 

(5) 76% 83 

J—5. Identities —- Expansion of (x + a) (x + b) (x + 6) 

Recall: (x + a) (x + b) = x* + (a + b)x + ab; 

a(b + c) = ab + ac 

(x + a) (x + b) (x +c) = (& + a) [(x + b) (x + 6) 

= (x + a)[x” + (b + c) x +be]
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= x [x* + (b + c)x + be] + a[x?+(b + c)x + be] 

= x* + (b +c) x? + bex + ax® + a(b + c)x + abc 

= x* + (a+ b+ c)x? F Gab be apa} x ane 

Similarly we can find that 

(x — a) (x — b) (x —c) = x? + (—a—b —¢) x* 

+ [(—a) (— b) + (—b)(—- 9) + HOH ax, 
+ (—a)(— b) —c) 

= x* —(a + b+ c) x’? + Gb + be + ca) x—abe 

Examples : 

Lh (+4 +5 (x43) 
= x* +(4 4+ 5 +3) x? + (20 + 15 + 12)x + 60 

= x®* + 12x? + 47x + 60 

2. (x — 4) (x — 5) (x — 3) 
= x> — (4+ 5 + 3) x? + (20 + 15 + 12) x — 60 
= x® — 12x? + 47x — 60 

3. (x + 4) (x + 5) (x — 3) 

= x* + (4+ 5—3)x? + (20 — 15 — 12) x — 60 
= x® + 6x? — 7x — 60 

4 x — 4) & + 5)(x— 3) 

=x*° + (—4+4+ 5— 3) x? +(—20— 15+ 12) x + 60 
= x* — 2x7 — 23x + 60 

5. (2x + 5) (2x — 3) (2x + 4). 
= (2x)® +(5—3+4)(2x)? + டம்‌ — 12+ 2 ௫-ல்‌ 
== 8x* + 6 (4x7) + (— 7) (2x) — 
= 8x® + 24x? — 14x — 60. 

6. Find the coefficients of x°,x in the expansion of 
(4x — 3) (4x + 7) (4x — 2) 

Term containing x? ன 

-3௩7-200*-2% 1 320 
.. Coefficient of x? = 32. 

Term containing x 

= (— 21 — 14 + 6) (4x) = — 29 x 4x= — 116Xx 

-. Coefficient of x = — 116.
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Exercise 7-5 

1 Expand: [Try to do mentally as many as possible] 

Lh (x +3 +6 +2) We & +3 —O + 2) 

2 Ppt H)NPtHNpt+9 12 (P—4)P—D + 9 

3. (m+ 1)(m+ 2)(m+ 3) 13. (m— 1) (m+ 2) (m — 3) 

4 (02 +2(@a+3)@+4) 14 @+2)fa — 3)(a — 4) 

5. ¢@ +50 +290 +3) 15. ¢ —5) (7 +2) —3) 

6 (x +3)(K + 6) (x —2) 16 (x —3)@ — 6) (x — 2) 

r p+) —JPp t+) 17% ட-4(8-5)--6) 

8. (m—1)(m+ 2)(m+ 3) 18. (m— 1) (m— 2) (m— 3) 

9. (a +2)(a—3)(2 +4) 1% (a —2)(a —3@ —4) 

10. @ +5) +20 —3) 2. € —5)C —2IE —3) 

Il Expand: 

1. + 3) (2x + 5) (2x +7 

2 @Gp +4) Gp + 5) Gp t+ 2) 

3. (2m + 1) (2m + 3) Qm + 5) 

4. (Sa + 2)(Sa + 3) (5a + 4) 

5. (41 +5)(41 -3) 
6. (2x + 3) (2x —5) (2x + 7) 

7. Bp —4) Bp + 5) Gp +2) 

8 (2m— 1) 2m + 3) (2m— 5) 

9. (Sa + 2) (5a — 3) (Sa — 4) 

10. (42 — 5) (41 —7) (41 — 3) 

Ill Find the coefficients of x*, x alone in the following 
expansions : 

1( x+5)( x—2)( x + 3) 

2 ( x+6)( x—2)( x—5)
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3. ( »1— 6) ( x—2)(.x—3) 

4. ( x + 5)( x—2)( x—3) 

5. ( x+2( x—3)( x—-8) 

( 2x + 3)( 2x + 5)( 2x + 7) 

( 3x +.4)(3x + 2)( 3x +7 
( 4n— 200 4x + 30 4a — D 

( 5x — 3)( 5x — J)( 5x + 2) 

10. (10x — 9) (10x — 3) (10x — 1) 

p
a
n
e
 

Answers 

* யூ + ix? + 36x + 36 

(0 p® + 5p? — 26p — 120 
(16) x* — ix? + 36x — 36 

Wy qi) 8x® + 60x? + 142x + 105 | 

(6) 8x* + 20x* —- 58x — 105 
(8) 8m* — 12m? — 26m + 15 

(10) 64/* — 240/5 + 2847 — 105 

me @ 6—1 -1,-32 ட) -11,36 

(6) 60,142 (8)  0,—28 (9) —50.—25 
(10) -- 1300, 390. 

7—6. ldentities:; (a + b) (a? — ab + b?) = a° + b* . 

(a — b) (a? + ab + b?) = 2° —b? . 

(a + b) (a? — ab + b?) . ae 
= a(a? — ab + b?) + b(a* — ab + b*) 

= a* —a*b + ab* + a*b — ab* + b° 

= a® + b® a 

_ (@— b) (a? + ab + b*) ன 

= a(a? + ab + b*) —b(a? + ab + b*) 
a* + ab + ab? — atb — ab® — b? 

க
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Later we can: learn that the above indentities can also be 

derived from the expansions of (a + 6)", (a — 6). 

Examples ; 

G) (a+2(a?— 2a+ 4)= a? + 2? = a? + 8 

2 (2a + 3) (447 — 6a + 9) = (2a) + 3* = 8a* + 27 

(3) (a—3)(a? + 3at+ 9 = a —3 = a® — 27 

(4) (3a — 5) (9a? + 15a + 25) = (3a)* — 5* 

27a®* — 125 ho
u 

Exercise 7—6 

I See whether the following are in the form (a — b) 

(a? —ab+ b*) or (a—b) (a* + abt b?). Find their 

expansions. 

@) (p+ q(p?— pat 64) 

(2) (1 +m)( 22+ Im + m’) 

3) (x— y)( x? + xy + y*) 

(4) (a+ 2b)( a? + 2ab + 65) 

(5) ( a— 2b) (a? + 2ab 4 25) 

(6) ( a— 2b)( a* + 2ab + 4b) 

(7) Qa +. b) (4a? —2ab + b*) 
(8) Ga—4 ) (9a? — 12a + 16) 

(9) (2a—5 ) (4a? + 10a + 25 ) 

(10) (3a +°2b) (9a — 6ab + 4%) 

_ WN In the above problems rewrite those which are not 
in the form (a + b) (a? — ab + b?) or (a — b) (a* + ab + b’) 

in the said form and write the expansion. 

Wil Fill in the bianks : ‘ 

0) (௩-4 9) ) x° + y® 

(2) ( 9௨-29: 455)ஃ ௨48 

(3) (p— 2q)( )= p* — 894 

(4) (21 —3 )¢ y= 81? —27 

(5) ( 9 ( ) = 27x* — 64
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Answers ன கு 

1 மூ 2 Not in the form (3) x* — y® 

(4) Not in the form (5) Not in the form (6) a*—8b* . 

(7) 8a? + b® (8) Notin the form (9) 27a? +8b® 

Wi (1) x*— xyty? Qa +2 
(3) p* + 2pq + 4q? (4) 417 + 61+ 9. 

(5) (3x —4) (9x2 + 12x + 16) 

7—7, Identities — Applications (a) 

You know that all the identities studied so far are polyno- 

mials. Since the identities take up values from the real number 
system, they will hold good for sation expressions also 
under certain conditions. 

Simplify : 

       
| 1 1 = 

(x ++) =x?74+2xx ம்‌ அ # 0) 

கக 

உ 04) GG) ee Ce) 
[a,b 0} 

ல ட +24 22 

(4) ort enn டர்‌ 
(ம்ப 

= x94 3x + 2 + வ்‌
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4 fat வட வே 3, find the values of a* + ws and 
a a 

a*+2.a.+-+ 7 =9 

a®+24+—-=9; arts —z =9; attay =9—-2=7 

(1) (4 4 = 32 

3 1 1,1. 
ethan *3 உர்‌ ge = 27 

as 3 1. a கேர்‌ a® = 27 

1 சீ: 4. 
8 — frm = a’ + wr +3 (a+ உ) -2 

at + +3x3=27 

| 
உ
.
 

a’ + =27—9 =18 

Exercise 7—7 

\ Find the squares and cubes of the following: 

1 1 1 
() P+ > (2) m+ (3) P+ 

1 1 1 
ஒர. இகல்‌ இ. 

2 3 4 
M pt இர OIt> 

3



(9 92 முரை (ம்‌ 

(ற ௦4 (03. (9 காடர்‌ 

(19 5 an 3m —— (18) 91 — | 

(6 2243 20) 3m+4 ர) 4/3 

52-32 @) 6m—2 0.௨.3 

(25) = + + @) S+2 en {+4 

a) +t ஜே ர 00 a 2 

Ml If x +L is defined on the set {1, 2, — 1, 5, — 2} find 

the values of x* + + உம்ம =. 

Ill If p — > isdefined on the set {2, 3,4, — 2, — 3} 

find the values of p? + = உற ௮ > ள்‌ 

Answers 

I () pp+—4 +2; p+ tt+3pt a 
ற்‌ ்‌ ற” ற 

1 1 3 
4 2 — — 2; cae — 3 +— (4) p p? Pp > p ற 

4 8 12 உ உறல்‌ 6 (7) p > P +o t+ p+ ;
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(10) p* + a 10; p* — + Isp— & 

1 1° 6 13) 4p? + + +43; 8p? + —— 412 iw (13) 4p > ற்‌ pt P+ > 

  

1 1 15 16) 25p? + —-— 10; 125pe— 1 _ +o (16) 25p Po — 3 —Sp+ 3 

(19) 4p + 5 + 128 pt + ப + 36p + =a 

., 6 7, «64 144 (20) 9m + 52 + 24,27 m + mr t 08m + —— 

(22) 25p* + 4 — 20; 125 p*— % — iso p 4 40. P P Pp 
x? 2 3 3 3 3 

(25) wat ty 4 2; *s + y+ x + ௮ 

ற்‌ | n? mn? 3m | 3n C0 tm 3 ore Oat 

7—8. Identities — Applications (b) 

Let us learn to do sums making use of identities. 

(v5)? =5; (v3)* =3; (Va)? =a. 

Let us now find the equivalent fractions of some irrational 
fractions, 

1 5 _ 5 ¥3—1 
௭3341 531. 1 

[Multiply the numerator and denominator by v 7— 1] 

3(v3— 1) 

(v3)*— 1? 
    [*." (a+b) (a—b) = a*—b*] 

| 15 ட லி
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The denominator has been converted into a rational 

number. 

  

  

  

  

2 4 _ 4 w5 +1 
* ஏ 1 v5 — 1 முட] 

_ 45 +1) 405 +)_ os = Hy SI = ¥ 5+1 

தட ப படம்‌ ட MS 
v5 + v3 v5¢v¥3  vi—v3 

_ 35 —v3)_ _ 3(v5 — vd 
(v5)? — (v3) $—3 

- 3 = 
= 5 (v5 — ௪3) 

Exercise 7—8 

Convert the denominators of the following fractions as 
rational numbers and rewrite the fractions with rational 

denominators. oe 

1 ] 3 

2241 ® ¥ Doe | ஸி 3.2 

5 1 1 
4 = sa 

9 தவமக © “34+ 42 Oo VF 

4 5 
இருட்‌ WI 

Answers 

Q).v2+1 

(9 v3t+v2
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8—1. Factorisation: (a + b)* form 

We have learnt that (a + b)? = a* + 2ab + b* and 

(a — b)? = a* — 2ab + b* 

From this we can deduce that 

a? + 2ab + b* = (a + b)* and a® — 2ab + b? = (a — b)*s 

that is, a2 + 2ab + b? = (a + b) (a + b). 

The factors of a? + 2ab + b? are (a + b), (a + b) 

In the same way the factors of a? — 2ab + b? are (a — b), 

(a — b). , 

Hence by making use of these identities, we can 

find the factors of some of the expressions which are perfect 

squares. 

Examples : 

1. 4a + 20ab + 25b® = (2a)? + 2(2a) (Sb) + (5b)? 
= (2a + 56)? 

2. 9a? — 12ab + 4b? = (2a)? — 2 (3a) (2b) + (2b)* 
=: (3a — 2b)? 

Exercise 8—1 

I What term must be added to make each of the 
following expressions a perfect square? 

(a) 25x*.+ 40xy (b) 49m* — 42mn 

(c) 16-25“ (6) 818“-472ல்‌ 

(6 4x? — 28x 

Il Find out whether the following are perfect squares. 

If they are perfect squares find their factors. 

(1)ox® + 22x + 121 
(2) x? — 8x + 16 

(3) a*+ 8x— 16 

(4) a? + 4ab + 4b? 
10



146 

4a‘ + 4a*b? + b* 

64a‘ + 80a*°b* + 25b* 

a* — 2a7b* + 2b? 

36x? —12xy + b* 

49m‘ — 56m*n* + 16ற* 

9a? னி 4ab + 64b? 

6) 

(6) 

(7) 

(8) 
(9) 

(10) 

Answers 

l6y* 0) 9” (9 

yes (x + 11)? 

No 

Yes (2a + b?)? 

No 

Yes (7m? — 4n”)? 

I @) 
11 ழு. 
0 
(5) 
() 
©) 

40pq 

(2) 

(4) 

(6) 

(8) 

(10) 

(d) 16b? (e) 49 

Yes(x—4/)? 

Yes( a + 2b)? 

Yes (8a? — 5b?)? 

No 

No 

8—2. Factorisation: (a + b) (a — b) form (i) - 

In the VIII Standard you learnt that (a + b) (2 —b) = 
a? — b®. 

From this you can deduce that a® — b* = (a + b) x 
(a a b). . 

Making use of this identity we easily find the factors 
of expressions which can be written as the difference of two 
perfect squares. 

Examples 8 

1. 4p? — 9q° = (2p)? — (3q)* = (2p + 3q) 2p — 3a) 

2. (2x + 3y)* — (x — 2y)? ட்ட 

= [ (2x + 3y) + (x — 2y) ][ (2x + 3y) — (x — 2y)] 
=[ 2x + 3y + x —2y] 

[ 2x + 3y —x + 2y] 

=[ 3a+y][x + Sy]
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3. (a+ b+c)? —(a+ b)? 

=[(a + b +c) + (a+ b)] [a+ b+c)—(a+t d)] 

= @AQat+bict+atb)(a+b+c—a—b) 

= ¢(2a + 2b + ¢) 

Exercise 8—2 

Factorise the following expressions : 

1 (1) p? — @ 2) ~— yy? 

தத அ 4 வி 

(6) ௨8-53 (9 p*— 4q? 

(7) x? — Sy? (8) m*— 16n? 
9) 2 —25m? (10) a? —49b? 

(11) 9p? — 4q? (12) 16x? — 9y? 

(13) 49m? — 16n* (14) 1612 — 25m? 

(15) 4a? — 49b? (16) 9p* — 40* 

(17) 16x* — 9y¢ (18) 49m‘ — 16n‘ 

(19) 16/° —25m° (20) 4a° — 49b* 

(1) (x + 3y)?—( x + 2y)? 

(2) (3x — 2y)*—(x + 395 

(3) (4a — 3b)? —(2a + 5b)? 

(4) (9p — 16q)* — (2p — Sq)? 
(5) (3m— 4n)? — (4m + Sn)? 

(6) (a+ b+ 2c)? —( b+)? 

(7) (2a + 3b + 4c)? —( a + 4b — 3c)? 

(8) (3a — 2b + 4c)? — (2a — 3b-— 4c)? 

(9) (x+ y— B?—(x— yt ஐ5- 
(10) (4x — Sy — 7z)? — (2x — 3y + 82)?
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Answers 

IQ (p+ @(p—@ (6 2-3 

(11) Gp + 2q) Gp — 24) 

(16) ரே + 2q*) (3p* — 24°) 

Il (1) Gxt Sy (Ke +y) (2) (x—y) Ox — 3y) 

(6) (at 2b + 3c)(a+c) 

8-3, Fectorisation: (a + b) (a — b) form (ii) 

Some of the expressions which at first sight are not in 

the form a? — b? can be rewritten in the above form and 

factorised. 

Examples: 

1. 4a‘ — b* = (2a)? + 2(2a?) (b?) + (b?)* — 4a*b? 

= (2a? + b?)?— (Zab)? 

= (2a + b? + 2ab) (2a* + b? — 2ab) 

= (2a* + 2ab + b?) (2a" — 2ab + b*) 

Z. 9x‘ — 33x? y? + 16y’ 

= (3x7)? — 2(3x”) (4y*) + (4y*)? — 9x?y* 

([— 33 = —24—9] 

= (3x? — 4y?)? — (3xy)? 

= (3x* — 4y® + 3xy) (3x? — 4y? — 3ny) 

= (3x? + 3xy — 4y*) (3x* — 3ny — 4y*) 

3. a? —b? — 4a— 6b — 5 

=a? —4da+4—b* — 6b—9 

= [a* —2(a)(2) + 24] 

— [b® + 2 (b) (3) + 37]
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= (a — 2)? —(b + 3)? 

= [ (a — 2) + (6 + 3) ] [(a — 2) —(b + 3)] 

=(a—2 + b+ 3)(a—2—b—3) 

=(atb+t+l(a—b—5) 

4. (p* — q*) (tr? — 8?) + pars 

௪ றர” — p’s*? —q?r* + q?s* + 4pqrs 
ள்‌ (on expansion) 

= (p?r? + 22075 4 விஷ்‌. மூ - 22076 + q?r?) 

=(pr + ஏஜி ௫௨ - qr)* 

- =[(pr + qs) + (ps—ar)] : 
[ (pr + qs) — (ps — ar) ] 

= (pr + qs +-ps — qr) (pr + qs — ps + qr) 

Exercise 8—3 

Factorise : 

(1 x? + = 9y? — 25z7 — க்ஷ 

(2) a? + b? —c? — d? + 2ab — 2cd 

(3) a? + 8a + 47 — b? 

(க) 9—x*? + 2xy — y? 

(5) y? — 2y — 17 + 4y? 

(6) 4a? — 12a + 9—b* — 6b—9 

(7) 4x‘. — 8ly‘ 

(8) 64a‘ + 81b* ட 

(9) a?b? + c?d? — a*d? — b*c* 

(10) 4p‘ + 16p%q? + 25q‘* 

(11) 25x? — 79x*y? + 49y‘ 

(12) 36m‘ — 16m°n? + n4
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Answers | 

(l) (x — 3y + 5z) (x — 3y — 5z) 

2) @+ b+ c+d) (a+ b—c—d) 
3) (at b+ 4(a—b +4) 

(8) (8a* + 12ab + 9b?) (8a7. — 12ab + 9b*) 

9 (6 +d (b—4d) (a + od (a—o) 

© (10) (Sx? + 3xy — 7y*) (5x? — 3xy — Ty") 

8—4, Factorisation: (x + a) (x + b) form 

Remember that (x + a) (x + b) = x* + x(a + b) + ab. 

(x — a) (x — b) = x? — x(a + b) + ab 

Note : . 

1. (x + 3+ 6H =x7°+34+6x43x6 
= x74 9x + 18 

2 (at Slat 7) =a" + (54+ 7)a+5x7 
=a? + 12a + 35 

3. &—3)(x—6 = x7—3+6a+3x6 

= xX?— 9x + 18 
4. (a—5)(a—7) = a*--(547a+5Xx7 

= a* — 12a + 35 

The sum of the factors of the last term of the expression 
becomes the coefficient of the’ middle term. Hence to factorise 
an expression of the form x? + px + q, 

(1) Write the last term as a product of two of its factors. 
(2) Choose that pair of factors whose sum becomes 

equal to ‘p’. 

(3) Let that pair be a, b. 

If ‘p’ is positive the factors are (x + a), (x + b) 
If ‘p’ is negative the factors are (x — a), (x — b)
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Examples: 

(1) Factorise: x* + 13x + 36 

The various pairs of factors of 36 are 

(1, 36), (2, 18), (3, 12), (4, 9), (6, 6) 

Their sums are 37, 20, 15, 13, 12. 

; The suitable pair is (4,9). Since the coefficient 13 of the 
middle term is positive the factors are (x + 4), (x + 9) 

Hence x* + 13x + 36 = (x + 4) (x + 9) 

(2 Factorise: x* — Iix + 24 

The various pairs of factors of 24 are . 

(1, 24), (2, 12), (3, 8), (4, 6) 

Their sums are 25, 14, 11, 10, 

The suitable pair is (3, 8) 

Since the-coefficient — 11 of the middle term is negative, 
the factors are (x — 3), (x — 8). 

Hence x? — 11x + 24 = (x — 3) (xk — 8) 

Exercise 8—4 

I The product and the sum of two numbers are given 

below. Find the suitable pair of numbers. 

@ 32 12 @ 1). (3) 30, 11 

(4) 42, 17 (0 6 5 (6 12) 13 

(7) 81, 30 (8) 108, 14 (9) 36 15 

(00) 48, 16 (11) 45,—14 (12) 40,—13 

(13) 42,—13 (14) 35,—36 (15) 28,—11 

(16) 1,— 2 (17) 64,—16 (18) 12,— 7 

(19) 16,—10 (20) 20,—.9.
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Il Factorise : 

(i) a® + 4x + 3 (2) x* + 9x + 14 

(3) a® + 62 + 8 (4) p>? + ர்‌ 4 

(5) m* +.19m + 90 (6) x* — 5x + 6 

(7) x? — 7x.+ 10 (8) a? — 15a + 54 

(9) p* —12p +20 (10) m?— i2m+ 72 

(il) x* + 6x + 5 (12) x* — 8 +15 

(13) a? + 15a + 26 (14) p? — 1l6p + 63 

(15) m?+ 2m+ 1 (16) x? —17x + 66 

(17) x* + 13x + 40 (18) a* — 7a + 6 

(19) p* —24p +44 (20) m* + 20m + 36 

Answers 

I (1) 84 (2) 4,3 4) 14,3 GD) —9,—5 
(12) —8,—5 

௩ மு ௩- 3௩-01) 2 (x + (x + 2) 

(3) (a+ 4) (a + 2) (7) ௩-5)௩-2 

(8) (@— I@—H 

8—5. ,Factorise: (x + a) x — b) form 

Remember: (x + a) (x —b) = x? + z@— b) — ab. 

(x — a) (x + b) = x? — x (a — b) — ab. 

Note : 

Expression Expansion Coefficient of Coefficient 
last term of them 

middle term 

(x+11)x—2) 03௨௨22 —2A(11x-—2) 9( H—2) 

(x+ 703) = x?+4x—21 —21(7x—3) 4( 7—3) 

(x—11Q(x+2) 9 x°—9x—22,  —22(—-11x 2) —9—11+2) 

கே 7)(x+3) 9 x*—4x—-21 21-73) 40723
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From this, to find the factors of expressions of the form 

x? + px —q we can arrive at the following steps. 

(1) Find the pairs of factors of the coefficient of the 

last term ‘q’” 

(2) Select that pair (a, b) whose difference is equal to the 

coefficient of the middle term (a > b) 

(3) If p is positive the factors are (x + a), (x — b) 

(4) If p is negative the factors are (x — a), (x + b) 

Examples : 

(1) Factorise: x? + 15x — 100: 

The pairs of factors of 100 876 (1, 100), (2, 50), (4, 25), 

(5, 20), (10, 10) 

The difference between the respective factors are 

99, 48, 21, 15, 0 | 

The suitable pair is (5, 20). 

The coefficient 15 of the middle term is positive. 

Hence the factors are (x + 20), (x — 5) 

x? + 15x — 10 = (x + 20) (x — 5) 

(2) Factorise: x* — 8x — 48. 

The pairs of factors of 48 are (1, 48), (2, 24), (3,16), (4, 12) 

(6,8) . . 

The difference between the respective factors are 47, 22, 13, 

8, 2. . 

The suitable pair is (4, 12) 

The coefficient —8 of the middle term is negative. 

Hence the factors are (x + 4), (x — 12) 

x? — 8x — 48 = (x + 4) (x — 12)
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Exercise 8-5 

ர்‌ The product and the difference of two numbers are 
given below. Find the suitable pair of numbers. 

qd) 12 1 (2) 56,10 (3) 66, 5 

(4) 72,14 (5) 36, 5 (6) 64, 0 
(7), 24,2 (8) 30, 7 (9) 84, 5 

(10) 48, 22 GD 55,54 (12) 12,11 

(13) 100, 0 (14) 55, 6 (15) 28 3 

(16) 40, 3 (17) 34,15 | (18) 108, 3 

(19) 120, 19 (20) 135,6. . 

fi_ Factorise: 

(1) x? + 7x— 60 (2) p* +3p — 54 

(3) m?+ 8m—105 (4) a* + 4a — 45 
(5) x? + 2x—120 (6) x*® —9x — 22 
(7) p? — Sp— 84 (8): m* — 3m — 180 

(9) a? —10a— 24 (10) x* —6x — 27 
(1) x? —16. (12) p? —25 
(13) + m— 72 (14) a? —2a — 35 

(15) + 3x—130 (16) x? —2x — 99 
(12 p? + p—132_— (18), m* —7m — 260. 
(19) a? — 5a— 150 (20) x7 +8— 9 

m? 

ga 

. Answers 

10043 (2) 14,4 (13) 10,10 . (15) 7,4 
1 00 ௩-412௩- 5) 2 ௫4 0-6 

2 (m+15)(m™— 7 ௫ ட -ழு$ற 
(8) (m—15)(m+ 12) (15) (K+ 3)(x—10) 

(20) (x + 9(x— 1)
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8 6, Factorisation: ax* + bx + ௦ form (aca positive number) 

Remember: a(b + c) = ab + ac . 

(x + a) (y + b) = x (y + b) + ay + b) 

Observe the following carefully. 

Expression Expansion 

(2x + 5) (3x + 4) 6x* + 23x + 20 

(4x + 3) (6x + 7) 24x? + 46x + 21 

(2x — 5) (3x — 4) 6x? — 23x + 20 

(4x — 3) (6x— 7) 24x? — 46x + 21 

Coefficient of the Coefficient of the product 

middle term of the extremes 

23 = 84+ 15 6x 20=120= 8x 15 

46=28+18 24x 21 = 504 = 28x 18 

—23 = —8 — 15 6 x 20 = 1200 = —8 x — 15 

—46 = —28—18 24x 21 = 504 =—28 x—18 

From the above we can understand that to factorise expre- 

ssions of the form ax* + bx + c, 

(1) Multiply the coefficients a, c of the extreme terms 

(2) Find the pairs of the factors of a, c 

(3) When ac is positive choose the pair whose sum is 

equal to ‘b’ 

(4) Then factorise.
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Examples : 

(1) Factorise: 8x° + 28x + 20. 

The product of the coefficients of the extremes is 
8 x 20 = 160 

The pairs of factors are (1, 160), (2, 80), (4, 40), (5, 32) 
(8, 20), (10, 16). 

The suitable pair for the coefficient 28 of the middle term 
is (8, 20). 

8x? + 28x + 20 = 8x? + 8x 4 20x + 20 

= 8x(x +1) 4+ 20(K 41). 

= (8x + 20) (x + 1) 

‘= 42x + 5) (x + 1) 

(2) Factorise: 6a? — 19a + 15 

The product of the coefficient of the extremes is 
6 x 15 = 90. 

The pairs of factors are (1,90), (2, 45), (3, 30), (5, 18), 
(6, 15), (9, 10). 

The pair suitable for the coefficient —19 of the middle 
term is (9, 10). 

6a* — 19a + 15 = 6a? — (9 + 10)a + 15° 

| = 6a? —9a— 10a + 15 

= 3a(2a — 3) — 5 (2a — 3) 

= (2a — 3) (3a — 5) 

Exerciss 8—6_ 

Factorise: ட 

(1) 6x? + Sx+ 1 இ 11 8x@ 1 
(BY 6x7 + Ix+ 2 (4) 10p* + lip + 3



(5) 

(2) 

இ 

(11) 

(13) 

(15) 

(17) 

(19) 

(1) 

2) 

(12 

187 

8p? + 25p + 17 
12m? + 43m+ 35 

p? + 25p + 12 

15x? — 8x+ 1 

10p* —ilp + 3 

8p? — 25p + 17 
12௨ — 43m+ 35 

12p? — 25p + 12 

6p? + 2Ip+i5 ட 

6a* + 23p + 20 (8) 

6x* + 25x + 14 = (10) 

6x? — Sx+ 1, (12) 

6x? — 7x+ 2 (14) 

6p? —2Ip + 15 = (16) 

6a? — 23p + 20 = (18) 

6x? — 25x + 14 (20) 

Answers 

3x + )Qx+) (2) 

(3x +2)Qx+ 1) (1) 

(5x —1)Gx—1) (15) 

(5x + 1) x +1) 

(3x — 1) @x — }) 

3@p— 5)(p—)) 

8—7. Factorisation: (ax* + bx + c) form (ac a negative number, 

Bxample 1: 

Note ; (2x + 5) (3x — 4) = 6x? + 7x — 20 

The product of the coefficients of the extremes 

= 6 x 20 = 120 = 15 x 8 

The coefficient of the middle term = 7 = 15 — 8 

If ‘ac’ is negative in the expression ax* + bx +, 

choose that pair of 780078 whose difference is equal to ‘b’ 

the coefficient of the middle term. 

6x? + 7x — 20 = 6x? + (15 — 8) x — 20 

= 6x? + 15x — 8x — 20 

3x (2x + 5) —4(2x + 5) 

(2x + 5) (3x — 4)
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Example 2 

Factorise: 12x? — 13x — 35 

The product of the coefficients of the extremes 

= 12x —35 = — 420. 

The pairs of factors of 420 are 

( 1, 420), ( 2, 210), ( 3, 140), ( 4, 105), 

( 5, 84),( 6, 70),( 7, 60), (10, 42), 

(12, 35), (14, 30), (15, 28), (20, 21) 

The pair whose difference is equal to 13 of the middleterm 
is (15, 28.) 

12x — 13x — 35 = 12x° — 28 — 15) x — 35 

12x? — 28x + 15x — 35 

4x (3x — 7) + 5(3x —7) 

(3x — 7) (4x + 5) 

Exercise 8—7 

Factorise: 

Gd) 6x? + Sx—I11 (2) 3x? + 5x — 8 
(3) Sx?+ 4x— 9 (4) 8x? 4 11x —19 
(5) 6p-+ p—IS (6) 10m? + 14m—15 
(7) 12a7+ Sa— 3 (8) 15x? + lix —12 

(9) 14p?+15p— 9 (10) 9p? —25 
ம ஸீ Sx—11 (12) 3x2 — 5x — 8 
(13) Sx? — 4x— 9 (14) 8x? —11x — 9 

(15) 6p°— p—I15 (16) 10m? — 19m — 45 
(17) 12a7— Sa— 3 (18) 15x? —1lx —12 
(19) 14p?9—15p— 9 (20) 8x? — 10x —25
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Answers 

(10) (6x + 11I)( x —1) (2). (3x + 8)(x—D 

(3) (5x + 9(x—)) (4) (8x + 19)(x—}) 

(10) Gp + 5)(3p—5) (20) (2x — 5) (4x + 5) 

9—1, Linear Equations — single variable — Revision 

Recall: 

at+0=0+a=a, at+(—a)=(—a)+a=0 

ae leita ak ப. வல்ல weed 
a a 

Let us revise what we have studied about linear equations 

with a single variable in the VII and VIII standards. 

(i) if x + 5 = 6 

x +54 (— 5.= 6 + (— 5) 

x +021 

x = 1 

It can simply be solved as follows: 

x + 5 = 6 

x =6—5=1 

Solution set { 1 } 

Q2) Ifx —3 = 9 

x— 3 4+3 = 9 + 3 

x +0: 12 

x = 12 

This can be solved as follows: 

x—3 = 9 

x =9+3= 12 

Solution set { 12 }
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(3) If 8x = 24 

1 = tL 3: = 3: 24 

1*x 3 

x = 3 

‘or simply 

8x = 24 

rot -3 

Solution {3} - 

@ ox = 10 

3 2 _ 3: 
2 13 x =z -10 

Ix = 15 

x = 15 

or simply 

4x = 10 

3 _டி 

Solution set (15) 

(5) 2x + 3'= 13 

2x + 3 + (— 3) = 13 + (— 3) 

2x + 0 = 10 

“2x -=..10 

1 1 
7 2x = 7 10 

lex =.§ 

5
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or simply 

2x + 3 = 13 

2x = 13 — 3 = 10 

10 
ra-— = 9 

Solution set {5} 

5 _ 6) 3 i74=—19 

+ eh de fad
 | ஃ
 

த்‌
 

[ர
ு 

— 15 94 up ° ॥ 

ட 

ச 
ஸ
ு
 

94 ॥ 

ற அ டய 1 

wl
 

5]
 

11.௮: ௫. 

or simply 

x — 4 — 19 

“— 15 

2 

உ டி 4 

்‌ 2. _ x: = IS x = — 6 

Solution set {— 6} 

Exercise 9—1 (Mental sums) 

Find the solution sets. a. 

1. (60 x+ 3=8 (b) a+ 6=9 

(c) x+12=6 () x+ 7=5 
11



(8) 

8 

(0 

(8) 

(6) 

(6) 

(ஐ 

(a) 

(9) 

(6) 

(ஐ 

(i) 

(a) 

(c) 

(e) 

(g) 

(a) 

(c) 

(6) 

(8) 

(i) 

x+23=5 

a+ 6=-—9 

x+ 7=—5 

x— 3=8 

x—12=6 

x—21 = § 

a— 6=—9 

x-—- JFT=—S5 

3x = 12 

2x= 7 

2x = 6°5 

4x = — 24 

—Tx =— 14 

2 
5 * = 10 

4 
௩-௪ 12 

3 க fe 55-45 

8 
9 X = 20 

4 
o*= 14 

3x +4 = 10 
2x +5 = 15. 

2x —6=4 

4x+9=~—3 
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(f) 

(6) 

01) 

(b) 

(d) 

(f) 

(6) 

0) 

(6) 

(6) 

(0) 

(1) 

0) 

(b) 

(d) 

(f) 

(bh) 

0) 

(6) 
(d): 
(f) 
(h) 

x+ 3=—3 

x+12=—6 

x+24 = —5 

a— 6= 

kK— 7=5 

x— 3=>—8 

x— 12 = —6 

x—2}=—5 

4x = 24 

ix =— 14 

3x = — 12 

—2x=7 

2x = — 65 

3 y= 95 
Zz 

5x =16 

௮௩௨12 

௮௩ 16: 

9 
Fe xX = 405 

3x + 4=—2 

4x — 7-5 

5x — 353 

1 532 

(0) 10% —12= 8



6. (@) Sx+ 5=7 ௫ 2x—2 =4 

(c) 4 +5 =%6 (@) 2x—455 

(9 32௩-643 டு 3௩௩1240 

(@) x—6=19 (bh) 4௧ 62114 

(i) 2௧4425 (i) jx-2=4 

9—2. Linear equations — Single Variable — Applications 

Example 1: 

The sum of two numbers is 117. Their difference is 27. 

Find the numbers. ்‌ 

Since the difference is 27, if one number is taken as x, the 

other will be x + 27. 

Their sum = x + x + 27 = 117 

2x + 27 = 117 

2x = 117 —27 = 90 

x = 45 

One number is 45. The other onc is 45 + 27 = 72 

Example 2: ag 

The ages of two persons are in the ratio 3:4. 20 years 
ago their ages were in the ratio 1:2. What is the present 

age of each? 

If the age of one is 3x years, then the age of the second 
will be 4x years.
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20 ago before their ages were 3x — 20, 4x — 20 respec- 
tively. 

“Gx — 20) : (4x — 20) = 1:2 

. உ — 20) = 1 (4x — 20) 

6x— 40 = 4x — 20 

6x — 4x = — 20 + 40 

Ox = 20 | 

x = 10 

Their present ages are 30, 40. 

Play with numbers ; — 

Choose a number; multiply it by 5 and then add 3. 
Multiply the result by 8 and then subtract 24. Divide the 

result by 4 and find out the relationship between’ the chosen 
number and the resultant got. 

If the chosen number is x then on multiplying it by 5 and 
adding 3 the resultant = 5x + 3. 

The product of (Sx + 3) and 8 = 40x + 24. | 

Subtracting 24 we get 40x + 24 — 24 = 40x. 

Dividing by 4 we get 4 = 10%, 

The resultant is 10 times the chosen number. Hence by 
deleting the zero from the resultant we get the chosen number. 

Exercise 9—2 

I. Frame equations, given the sum and difference of 
two numbers as follows :
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Sun Difference 

(a) 8 10 | 

(b) 92 28 - 

(c) 35 

(ம்‌ 48 16 

(6 75 25 

The ages of two persons are in the ratio 2:3. After 
10 years their ages will be in theratio 3:4.. . Find 

their ages. 

The cost of two machines are in the ratio 4:5. If 
the cost of each machine decreases by Rs. 500 
then they will be in the ratio3:4. What are ‘their 

costs at the beginning? 

Two numbers are in the ratio 5:4. If 5 is added 

to the first. number and 2 to the second then they 

will be in the ratio 4:3. Find the numbers, 

The number of students in two classes ate in the 

fatio 8:7. If 3 students from the first class are 

sent to the second, then the number of students 

in the two classes become equal. Find the actual 
number of students in the first class at the 

beginning. 

The distance travelled by two persons are in the ~ 
ratio 4:3. If the first one travels 60 km more 
and the second 120 km more then the ratio will 

be 7:9. Find the distance travelled by them. 

Answers 

(a) x+y=80  (b) x+y = 92 

x—y = 10 x—y = 28 

(c) x + y = 35 (d) x+y = 48 

x—ye= 5 x—y = 16 

(e) x+y = 75 

xX—y = 25



166 

2. 20, 30 3. Rs. 2000, Rs. 2500 4. 35, 28 

5. 48. 6. 80km; 60 km. 

9—3, Linear Equations (Two variables) 

Remember: 

By multiplying or dividing both sides of an equation 

by the same number, we get another equivalent equation. 

2x + 3y = 5, 4x + 6y = 10, 6x + Sy = 15, 
14x + 2ly = 35 are all equivalent equations. 

In the VIII standard we learnt to solve linear equations in 

two.variables. ‘Let us revise the same. 

Example 1: 2x + 3y = 1 . (i) 

3x — 4y = 10 . wes (2) 

The 1. c. m. of the coefficients of y namely 3, 4 is 12. 

(1) x 4 8x + lZy = 4 ses G) 

Q2)x 3 9x —12y = 30 (4) 

(3) + (4) (8x + 9x) + (12y — 12y) = 4 + 30 
17x + 0 = 34 

x = 34+17= 2. 

Substituting the value of x in (1) 

4+3y=1 

By = 1—4=—3 

நக $ 3 கம 
x = 2,y = — 1 or the solution set is { (2, — 1) } 

Example 2: 

3x + 4y = 6 eee (1) 

eae 5x + 6y = 8 (2
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The I. c. m. of 4, 6 is 12. 

(1) x 3 , 9x+12y= 18 ~ (3) 

(2) x —2 — 10x — l2y = — 16 உ (4) 

(3) + (4). (9x — 10x)+ (J2y — 12y) = (18 — 16) 

—x +0=2 

x=—2 

Substituting the value of x in (1) 

—6 + 4y = 6 

4y = 6+6=12 

y=12+4s3 

Solution set { (— 2, 3) } 

Example 3: 

4x -~- 3y = 14°5 i wee (1) 

2x -~ Sy = 125 | wwe (2) 
The lc, m. of 3, 5 is 15. 
(1) x 5 20x—15y= 725 vs (3) 

2-3 —6x + ly = —375 we (4) 

(3) + (4) (20x — 6x) + (— I5y + 15y) = 72°5 — 37°5 
14x = 35. 

x = 35-+ 14 = 25 

Substituting the value of x in (1) 

10 — 3y = 145 

—3y = 145—10 = 45 

oy திதி வு. 
= — 1.5 

Solution set = { (2°5, — 1°5)}
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Exercise 9—3 

. ந For each one of the following equations given on the 

left, find out the equivalent equation from the right. 

(a) 2x+ 5y= 8 5x + 2y= 8 

6x + 15y = 24 

4x + 10y = 8 
2x— S5y= 8 

(b) 3x— 4y= 6 9x — l2y = 2 
3x + 4y = 6 

15x — 20y = 30 
4x— 3y= 6 

(c) Sx+ 3y=12 3x + Sy =12 
15x + Sy = 12 
15x + 13y = 36 

20x + 129 5 48. 

(d) 1°5x + 2°25y = 4 6x + Sy = 16. 

3x +4*5y = 4 

4°5x +6°5y = 12 
6x + 9y =4 

Il Find the solution set for the following equations : 

1, (0 2x + 3y =5 (ii) 4x + S5y = 13 

4x—3y=—1 3x—S5y= 1... 

(iii) 5x + 2y = 9 (iv) 5x +2y = 6 

3x —2y = —1 _3x—2y = 10 

2. (i) 2x+ 3y=5 (0) 33-11. 

‘3x —4y = —1 2x—3y= 1 

(iii) 2x + Sy = 3 (iv) 3x + 4y =—11 

3x —2y = —5 2x —3y = 4 

3. (i) 2x + 3y =5 (ii) 4x + Sy = 13 

3x + 4y =7 2x + 3y= 7 

(iii) 2x + 5y = 3 (iv) 3x + 4y =— 11 

3x + 2y=—1 23 + 3y=— 8
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4. (i) 2x—3y=-—1 (ii) 4x — S5y = 3 

3x —4y =—1 2x —3y= 1 

(iii) 2x—Sy=—7 (iv) 3x—4y = 5 

கே ற 3. 2x—3y = 4 

Answers 

1. @ (G)}. உஸ்‌ (டட) 
அடு (று) கல்‌ (ற) 

9—4, Linear equations — Two variables — Applications 

"We learnt how to form linear equetions in two variables. 

1. (i) The cost of two ‘Writer’ pens and three ‘Doctor’ 

pens is Rs. 14. If the ccst of onc ‘Writer’ pen is Rs. x and that 

of the ‘Doctor’ pen is Rs. y, then 

The cost of two, ‘Writer’ pens is = Rs, 2x 

The cost of three ‘Doctor’ pens is = Rs, 3y 

The total cost of two*Writer’ pens | _ _ 

and three ‘Doctor’ pens is } = 2x + 3y= 4 

(ii) The cost of three ‘Doctor’ pens exceeds the cost 

of two ‘Writer’ pens by Rs. 4. ்‌ 

The cost of three ‘Doctor’ pens 4 

= The cost of two ‘Writer’ pens + Rs. 4 

3y = 2x +4 

— 2x + 3y =4 

(iii) The cost of two ‘Writer’ pens is Rs. 4 less than that 

of three ‘Doctor’ pens. 

The cost of two ‘Writer’ pens 

= The cost of three ‘Doctor’ pens — Rs. 4 

2x = 3y —4 

2x —3y = — 4
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2.. The sum of two numbers is 100. Their difference. is 40. 

If the numbers are x, y (x > y), then 

theirsum = x+y 

difference = x — y 

Hence x + y = 100;x—y = 40 

3. (i) The ages of two persons are in the ratio 2 ; 3 

If their ages are x, y, then x: y = 233 

3x = 2y 

3x —2y = 0 

(ii) Fifteen years back their ages were in the tatio Le2 

The age of the first one before 15 years = x — 15 

The age of the second one before 15 years = y — 15 

From the given facts (x — 15) :(y — 15) = 1:2 

2x — 15) = 1 (y — 15) ~ 

2x — 30 =y — 15 

2x— y = — 15 + 30 = 15 

4. The sum of the digits of a two digit number is 9. 

The value of the number increases by 45 if the digits are. 
interchanged. 

Let the number be xy. That is, the units digit is y and the 
tens digit is x. 

Sum of the digits x + y = 9. 

Value of the number = x tens + y units = 10x + y 

If the digits are interchanged the new number is yx» x 
‘becomes the units digit and y the tens digit. © 

Value of the number = y tens + x units = 10y + x 

Value of the new number = Value of the old number + 45
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l0y + x = 10x + y + 45 

x + 10y — y — 10x = 45 

— 9x + Sy = 45 

ie —x+y = 5 (Dividing by 9) 

5. A table is sold at a profit of 10% and a chair at a profit 
of 5%. The total profit is Rs. 50. 

Let the cost of the table be Rs. x and that of the chair 
Rs. y. 

_ _10 _ 10x Profit on the table = joo X * = joo 

oe _ oy 
Profit on the chair = too * Y= joo 

— 10x SY Total profit = 100 + 00 

10x. Sy _ Hence 100 + 100 50 

Multiplying by 100, 10x + 33) - 5000 

Dividing by 5, 2x + y = 1000 

6. A table is sold at a profit 10% and a chair at a loss of 

5%. The net profit is Rs. 10. 

10 10x 
Profit on the table = 100 3-0 

ட்டம்‌ ட நே 
Loss on the chair = joo * ¥ = 100 

Net profit = Profit on the table—Loss on the chair 

_ 10x 3 

~ 100 100 

10x Sy _ 
Hence 100 ~ 160 = 10 

or 10x —5y = 1090 

x— y = 200
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7, The ‘length of a* rectangular room is increased by 
4 metres and the breadth reduced by 2 metres. Its base area 

increases by 8 m?. 

If the length is ‘/’ metres and the breadth *b’ metres then 
itsarea=Jbm* 7 

_ The new length after an increare of 4 m வழ்க ட 

The new breadth after a reduction of 2m = b — 2 | 

The base area of the new room = (1 + 4) (b— 2) 

ப ௨244-8 
New area: = old area + $. 

Ib—21+ 4b— 8 =]b+8 

lb — 21 + 4b —/b = 8 + 8 

— 21 + 4b = 16 

— 1+2b= 8 

Exercise 9—4 » te y 

1, Framé equations from the following data and solve them. 

No. of — 3௦.௦... Total cost 
first items second items Rs. ப்‌ 

(a) 5. 7. $ 23.00 

2 - 5 16.00 

(b) 4 ர ட ப... ர 45,00 
. 3 ன்‌ 2 17.50 

(c) 2 3 9.00 

5 2°. 11,50 

2. (a) The price of three English books exceeds the price 
of two mathematics books by Re. 1. The price 
of five English books is Re. 1 less than that of 
four mathematics books.
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(b) The price of 8 pens is Rs. 5 more than the price 
of 5 instrument boxes. The price of 2 pens is 
Rs. 2 more than that of | instrument box. 

(c) The cost of 4 Philips tube lights is Rs. 60 less 
than that of 6 Bajaj tube lights. The cost of 3 
Philipstube lights is Rs. 55 more than that of 2 
Bajaj tube lights. _ 

(a) The sum of two numbers is 120. Their difference 
is 20. 

(b) The sum of two numbers is 175. Their difference 
is. 25. eet ்‌ 

(c) The sum of two numbers is 110. Their difference 

is 0. ்‌ ்‌ 

(a) The ages of two persons are in the ratio 3 : 5. Before 
ten years their ages were in the ratio 1: 2. 

(b) The amount possessed by two persons are in the 

ratio 7:4. If each of them spends Rs. 2,000 the 
ratio will be 16: 7. : 

-(c) Ten years ago the ages of a father and his son 
were in the ratio 1: 6. After ten years they will be 

in the ratio 1: 2.. 

(a) The sum of the digits of a two digit number is 
.8 If the digits are interchanged its value 
decreases by 36. 

(b) The sum of the digits of a.two digit number is 

15. If the digits are interchanged its value 
increases by 9. 

\c) The difference of the digits of a two digit number 

is 3. When the digits are interchanged their 

value increases by 27. 

Gain/Loss on the , Gain/Loss onthe Total Gain/ 
first item second item Loss 

(a) 15% Gain 10% Gain Rs. 250 Gain 
10% Gain 15% Gain Rs. 250 Gain
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4. 
5. 

6. 

4. 

Gain 

Gain 
(b) 8% 

10% 

(c) 12% 
5% 

Gain 

Loss 

Change in the length 
of a rectangular room 

(a) decreases by 

3 m. 

decreases by 

2m 

{b) increases by 
10 m. 

decreases by 

10 m. 

(c) increases by 
10 m. 

decreases by 

10 m. 

(a) Rs. 3, Rs. 4 

(c) Rs» 45, Rs. 40 

(b) 100, 75 (a) 70, 50 
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5% Loss 

5% Gain 

10% Loss 
8% Gain 

Change in 

breadth 

increases by 
2 me 

increases by 

3 m. 

decreases by 
5 m. 

increases by 

15 m. 

decreases by 
10 m. 

increases by 

10 m. 

Answers 

(b) Rs. 23, 

Rs. 50 Gain 

Rs. 130 Gain 

Rs. 2 Loss 

Rs. 8.50 Gain 

Change in 
area 

increases by 

1 m?, 

increases by 

12 ௩”. 

no change 

increases by 

400 m?. 

decreases by 

200 உபி. 
no change 

Rs. 3 

(c) 55.55. 

(a) 30, 50 (b) Rs, 8,400, Rs. 4.800 (9) 15, 40 

(a) 62 (b) 78 (c) 36 

(a) Rs. 1,000, Rs. 1,000 

(a) 8m; 3m.
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MATHEMATICS CLUB — ACTIVITY 3 

To express a number as a difference of two squares: 

48=1x 48=2x 24=3xX 16=4x 12=6x 8 

(அடு (கடு 
(a *y ட — 2 y 

(8) - CE) 
( us 5) _ பவ 

(25) (அ: 
= 2452 — 235? = 13? — 112 = 952 — 6°52 

48   

  

  

  

W 

  

3? — 43 

தனை ப 
Of these (132 — 11°), (8? — 47), (77 — 17) are from the 

set of integers. 

no
i:
 

Similarly any number can be expresed as a difference of 

two squares. 
்‌ 

The number can be written in the form 

(a? + b*) (c? +d?) = (ac + bd)* + (ad — bc)* . 

This can he verified. 

_ Take two numbers each of which is the sum of two squares. 
The product of such numbers can be expressed as the sum of 
two squares. 

13 = 27 + 3%, 41 = 42 + 5? 

‘ao =2, b=3, c=4, d=5 
ac + bd = 8 + 15 = 23 

ad —be = 10—12 = —2 

533 = 13 yx 41 = 23? + 29 = (27 + 3%) (47 + 54)
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Try if you can cxpress 612, 725 as the sum of two squares. 

Euler, the Swiss mathematician, found the method of 
expressing the product of two numbers which could each be 

expressed as the sum of 4 numbers, as the sum of 4 squares. 

Liouville tried to express a number as the sum of the fourth 

powers of some numbers. 

MATHEMATICS CLUB — ACTIVITY 4 

Perfect Numbers 

If the sum of the divisors excluding the number itself is 
equal to the number, that number is called a perfect number. 

The divisors of 28: 1, 2,4, 7, 14 

Sum of the divisors: 1+2+4+7+ 14 = 28 

28 isa perfect number. 

Find the smallest perfect number. ட 

Verify if 2°-1 (2° — 1) for n = 2, 3, 5,7 gives னை 

numbers. . a 

a a — 1 ps 27-4 2" — 1) In base 2 

2 3 5 6 110 

3 7 4 28 11100 

5 31 16 496 : 111110000 

7 see eee 

If it is given that n = 13, n = 17 also give perfect numbers 

can you write down these numbers in base two? 

-Aren’t you surprised to know that this formula was 

discoverd by Euclid some 2300 yeasty back-?



4. MENSURATION 

11, Pythagoras Theorem . | 

In. a right angled triangle, the square on the hypotenuse 

is equal to the sum of the squares on the sides containing 

the right angle. In Fig. 4-1, 

AC? = AB? + BC? 

1—2. Right angled triangle 

You have studied that the sides opposite to. the equal 

angles are equal. 

ABC is ‘an isosceles triangle. 
Name the equal sides. 

Z ABC is a right angle. 

AB = BC . 

ல mZBAC = mZACB 
= 45° 

  

Fig. 4-1. 

By Pythagoras theorem, 

AC? = AB? + BC? — 

. = x? + x? = 2x" 

AC = v2x* 

— SAD x 

* AB: BC: AC=x:xiv x 

512124 2 
12
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If an angle is 45° in a right angled triangle, then the 

ratio of the sides is 1:1: v2 or, in an isosceles right 

triangle, the sides are in the ratio 1: 1: 4/2.       
Equilateral triangle ட ்‌ 

_. ABC is an, equilateral triangle. AD is drawn perpendi- 

cular to BC, . 

. ZADB is a right 

angle. . 

“. A ADB is a right angled 

triangle and one angle is 30°. © 
Why? 

What are the measures of 
the other angles? 

_ AB = 2a, BD =a. 

  

Fig. 4-2, 

AD? = AB? — BD? =.(2a)? — a° 

்‌ == 4a* — a’ = 3a’ 

. AD= v3at?= 3a 

BD: AD: AB =.a! V3 a:2a 

ந உழ ய்‌ உரு 
க்‌்‌ 

  

If one angle of a right angled triangle is 30°, then the 

ratio of the sides will be 1: v 3:2. 

    
The side opposite to 90° is 2 

The side opposite to 30° is ! 

The side opposite to 60° is v 3 

What can be understood from this ? 

 



179 

’ Exercise 1—2 

1. The measures of angles of a triangle are 30°, 60°, 90°. 

Calculate the following : ; 

(ஐ The side opposite to 30° is 5cm. Find the measures 

of the other Sides. i ம 

(b) The side opposite to 60° is 6cm. Calculate the 

measures of the other sides, , 

(c) The length of the side opposite to 90° is 10 cm. 
Calculate the lengths of the other sides. 

- 2. Compute the altitudes of the following equilateral 
triangles of sides 

(a) 4m. (by 10cm (c) 64cm (4) 120m 

3. The angle of elevation of the top of a tower froma 
place 30 m away from it is 60°. Compute its height. 

4, Given the altitude of an equilateral triangle, 
find its side correct to one decimal place. (v 3 = 1°732) 

(a) 8cm (b) 10cm (c) 40 m (d) 15m 

Answers 

1. (a) 10cm, 8 66cm ௫) 34640, 692800 . 

-  -(c) Sem, 8°66 cm. ண 

2 (92-3௯ ௫) 530 (6) 554240 

(6) 60/3 

3. 30 v’3m 

* w) 920 (9) 15 (¢) 462 cm: (4) 173m |
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2—1. Area of a square in terms of its diagonals 

ABCD is a square- . 

The length of its side is ‘a’. . What is its area ? 

  

      

  

D 0 

The diagonal of the square 

is d. How to find the area of 

a square in terms of its diagonal ? a d 

a = —*. (How?) 
2 

8” = 2a’ (by Pythagoras A - 

Theorem) a B 

Fig. 4-3. 
d? 

Area of the square = a” = 2 

விவி _ Fe ‘The side of the சமவமக = ன்‌ ள்‌ “ஜு 

ணப Area of a right angled triangle 

A 

.. ABC is a right triangle. 

Area = i x base x altitude 

=1x BC x AB 

  

B ae 

Fig. 4-4, 
Area of aright triangle 

= Half the product of the sides containing the 
- sight angle.
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2—3. Area of a right angled isosceles triangle 

ABC isa right angled isosceles triangle. 

The side is ‘a’ units; the hypotenuse is ‘d’ units. 

  

  

What is its area? A 

Area of the triangle 

=> x base x altitude 

sole SE ௫ a 
=z xX axa 

2 a> 

~ 2 

B 
d 

a= 35. Fig. 4-5. , 
then area of the right angled isosceles triangle 

ei, 4, @.? 
~ 2 v2 v2 4 

2—4. Area of an equilateral triangle 

We know that if all the three sides of a triangle are equal, 

then that triangle is called an equilateral triangle. 

What can you say about the 
angles when the sides are equal? 

Construc an equilateral 
triangle and measure the angles. 

AD is drawn perpendicular 
to BC. ்‌ 

D is the mid poin of BC. 

  

BD =DC 
Fig. 4-6 

AD bisects the angle A. 

ZBAD = 30° and ZCAD = 30°



182 

ABD is a right angled triangle. 

AB is the படை மல்‌ 

AD = 8. a’ (a; side of the triangle) 

  

  

Area of the triangle ABC = + x base x altitude 

| -1 ay 43 ay xax எ a 

43 a? or atv3 
~ 4 4 

2 

“. Area of an equilateral triangle is ove 
4 

Exercise 2—4 

1. Find the area of the Onan equilateral triangles 
with sides 

(a) 6cm > (b) 10cm (c)60m (d) 48cm. 

2. The length of the side ofan equilateral field is 
176m. Find its area. 

2, Find the side of an equilateral triangle whose area 

is 16 x. v3 cm’. 

4. Find the area of an equilateral triangle whose alti- - 

tude is ; 3x7 om. 

5. The sides containing the right angle of an ‘sonatas 

triangle are given below. Find the area of the triangle. 

(a) Sem (6) 7-2 cm (c) 10m (d) 8°6 cm. 

“6. Find the length of the sides containing the right angle 

of a right angled isosceles triangle whose area is 

(21804 (௫) 330 (6) 2450௯4 (6) 405 ஐ. 

தி ப Answers . 

1. (a) 9 v3 cm? (b)25 v3 cm? (c) 900 Y3w 

(d) 5°76 v 3 cm? |
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2. 774443 m? 3. 80. 4. 49 v 3cm’ 

5. (ஐ 1250௩2 (0) 25920 (6050௯. (6) 36980 

6. (a) 6cm (b)8cm (c) Tom (d)9cm. 

2—5. To find the area of a regular hexagon 

Construct 6 equilateral triangles of side 3 cm and paste 

them as shown in Fig. 4-7. 

' The resultant figure is a regular hexagon. 

The measure of the side 
of the regular hexagon is 
3 cm; one of its angles iS 
120°. Why ? 

ட்‌ 

"We can conclude 

that the area of a regular 

hexagon is equal to the 

sum of the areas of the six 

Fig. 4-7. equilateral triangles. 

  

_ We know that the area of an equilateral triangle of 

4 

From this we can infer that the area of a regular 

side ‘a’ is “> a? 

  ‘hexagon is 

The area of a regular hexagon = 673 a” square units. 

Exercise 2—5 

நூ, What is the measure of an internal angle of a regular 

hexagon? 

2. The perimeter of a regular hexagon is 772 m. Find 

its area.
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3. Find the area of the regular hexagon of side 

(a)2cm (b) im (c) 10m (0050. 

4. Find the area of the greatest regular hexagon which 

can be inscribed in a circle of radius 5°6 cm. 

Answers 

1, i20° - 2 216 v 3m? 3. (a) 6v3 cm? 

33. ட்ப 753. 
(b) em (c) 150 ¥ 3 m? (d) ட ன்‌ cm? 

  

4. 47:04 y 3m? 

3. To find the area of a triangle when three sides are given 

a, b, c are the sides of the triangle ABC. ட 

Area of any triangle = + x base x altitude 

Co The area of a triangle whose 
: , sides are given is 

j : 7s(s—a) (§—b) (6-0) 

where, ‘s’ is the semi perimeter 
B : ட 

ich i atbdc” 
Fig. 4.8. which is equal to ணை கண 

The formula is known as ‘Hero’s formula’ after the Greek 

Mathematician who discovered this. Some say it is Heron, not 
Hero. ச 

Example : 

The sides of a triangle are of lengths 4 cm, 5 cm and 7 cm. 
Find its area. ae
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Area of the triangle = v5 (s — a) (s — b) (s — o) 

” 8 (8 — 4) (8 — 5) (8 —7) 

  

  

=Vv¥8x4x3x 1 98 

- 496. 9 | 96 
= 98 cm? 81 

(correct to one 188 ie 

decimal) 

0 

Exercise 3 . 

1, Find the area of the following triangles of sides 

(a) 12cm, 35cm, 37cm. (b) 36m, 61m, 65 m. 

(c) 54cm, 9cm, 72cm. (d) 17m, 25m, 26m. 

2, The sides of a triangular plane are 75m, 65 m and 

்‌ 20 m. Find the cost of levelling it at the rate of 10 ps 
per square metre. 

3. The sides of a triangular field are .in the ratio 
8:15:17. Find its perimeter if its area is 135 ares. 

Answers 

1. (a) 210cm? 2, Rs. 60 3. 600m 

4~-1, Length of an arc of a sector of a circle 

Look at the figures. We know that the angle subtended 

at the centre O in Fig. 4-9 is 360° and the circumference of 
the circle is 2sr- 
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The circumference of the full circle =2nr 

. The sipcunaloropisn of the semi-circle = + % 2௩ 

=nr 

This is the length of arc ACB. ட 

The angle at O is 180° and this is half of the angle at the 
centre of a circle, i.e. half of 360°. 

     
Fig. 4-11, Fig. 4-12. 

In Fig. 4-11, OAB is the se:tor of the circle and the angle 
at the centre is 90°. ்‌ 

This is 4 of the angle at the centre of the circle i-e. 360°. 

a the length of AB with the circumference of the — 
circle. 

We can see that it is 4 of the circumference of the circle. 

3 The length of arc AB = 4 x28 

In Fig. 4-12, OAB is the sector and the angle at its 

centre is 45°. This is 3 of the angle at the centre of the circle 

and we can also see that the length of the arc AB is + of the 

circumference of the circle.
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ie. The length of the arc AB = as x2nr 

  

  

8 

Angle at the centre Length of arc 

360° 2 ௩ & (Circumference of a circle) 

180° கோ it x Qn nr) 

90° axons (ஷே) 

45° ex one (36 X 201)   
  

From this we see that the ratio of the angle subtended at 
the centre of the sector to 360° is equal to the ratio.of the 
length of arc to the circumference of the circle.. 

If D is the angle at the centre and / is the length of 
arc, then . 

D 
P= 36 X 200 

Example 1: 

‘Given that the angle at the centre of a sector is 210° and 
the radius is 9 cm, calculate the length of its arc. 

i= ட்‌ தத்தர்‌ 

_ 210 22 
= 36 * %2% 3 x 9 

= 33 cm. 

Example 2: 

The radius and length of arc of a sector are 10°5 cm and 
22 cm respectively. Find the angle at the centre.
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i x 360 

D= 275 

22 x 360X7 _ 
= 7x 2x 105 — 1% 

-. The angle at the centre of the sector is 120°. 

Exercise 4—1 

1, The followlng are the angles of a sector. Find the 
length of arc as a fraction of the circumference of the circle. 

(a) 20° ௫ 242 (6.72 ழ..1442. 
2. The radius and the angle of a sector are given below. 

Find the length of arc. 

radius: (a) 7em (6) 10:5௩ (c) 2icm (d) 15 cm 

angle : ~ 270 135° 60° 84° 

3. The length of arc and the angle of a sector.are given’ 
below. Find its radius. 

length of arc: (86) 11% (6) 33௯௩ (9) 528௦0௩ 

angle: 63° 135° 216° 

4. The length of arc and radius of a sector are giver 
below. Find its angle. 

length of arc: (a) 55cm (௫9990௩ (60880 

radius — ரண - 55cm 64cm 

Answers 

1 1 1. 2 
1, (a) 18 (b) 712 ன்‌ (௦) > . (d) > 

2 (a) 33cm (b) 24°75cm_ = (c) 22cm _=(d) 22 cr: 

3. (a) 10 cm (b) 14cm | (c) 14cm 

4. (a) 150° ௫) 103 4? (6) 78°75° 
மெ
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4—2. Area of a sector 

Let us consider the sector once again and find its area. 

In Fig. 4-9, the angle at the centre is 360° and the area of 
the circle is x r°. 

Can you tell the angle and areas of sectors with the help 
of the figures ? ்‌ 

  

  

Angle Area 

360° nr? 

10° (Lx 360° 1 es 
. 2 2 n தீ 

பட்ட fl ° . 90 (1536) 

45° (+ x 360° (5360) 
o 1 o 30 (5 x 360 )       
  ர்‌ 

_ Complete the table. From this we may conclude that the 

ratio of the angle of the sector to 360° is the ratio of the area of 

the sector to the area of the circle. 

If D is the angle, r the radius and S the area of a sector, 

then ்‌ 

Area of the sector _ ற 
Area of the circle ~ 360° 

  

Area of the sector = க்‌ x Area of the circle 

ட 5- ஆகா!
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4—-3, Perimeter of a sector 

A The perimeter of the sector OAB = / + 28 

3 where / is the length of the arc and r is the 

adius. se A of தகு ட்ட 7B ச | 

Fig. 4-13. 

Exampie [: 

The angle and the radius of a sector are 60° and 21 cm 
respectively. Find its area and perimeter. - 

7 _ D ல்‌ 

Area of the sector = 56 xan. 

60 22. 
360 * 7 x a x 2t 

= 231-cm? 

பற 
Length of arc = 36 % 2௩1 

_ 60 ஐ. 4 
= 360% 2 *%7 x 2 
= em. . 

The perimeter of the sector =1+2r 

= 22 4.42. 
= 64cm. 

Example 2: 

The area and the saute of a sector are 44 cm? and 140° 
respectively. Find its radius.



191 

Area of th icon wl. x ரூ rea of the se = 360 * 

140 | 22 wom, 3 
44-55 % 7 xr 

a. 44x 360x7 |. 
r= —T40 x 22 

\ = 36 

oe நீ = ¥ 36 sa 6 

’ The radius of the sector = 6cm. 

4—4, Area of the sector (Aliter) ‘ 

Length of dtc 7 - 2 % 2௩. ட 

பந 3 

Area of the sector = seg X NI 

அ எழு. வாதக்‌ 

The area of a sector with /.as the length of ate and r as 

' the radius is 

ந்‌ 

க 272 

Example : 

The perimeter of a sector is 52 cm and its radius is 15 cm. 

° Find its area, 

Perimeter of the sector = / + 2r 

b+2x 15 = 52
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1 +30 = 52 

ர. இற, 

= 22 

*, Length of arc = 22 cm 

Area of the sector = 4 Ic 

i. \ 

=p * 22 x 15 

= 165 

.. Area of the sector = 165 cm? 

Exercise 4—4 (a) 

1. The radius and angle of a sector are 35 cm and 216° 

respectively. Find its area. ்‌ 

2. ‘Complete the following table where some measures of 

a sector ate given: 

  

  

Radius |2°8h Of) Angle | Perimeter | Area 

i| 21cm 44 cm awe oss 

ரர்‌) 210௩ ae “ae 97 cm 

iti wee 88 cm eee 158 cm ae 

iv owe 110 cm 300° wes ளு see       
  

2. Find the angle of the sector of radius 6 cm and area 

44 cm?.
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4. Find the area of the shaded portion : 

(v3 2 1732). 

4--- 2௦ - உட? மே டப 
  

(a) 
  

  
  

  

    

(c) 

<_——— 14 CM —— 7 

Fig. 4-14. 

5. The.perimeter and the angle of a sector are 44 cm and 

210° respectively. Find its radius and area. 

Answers 

1. 2310 cm? 2. (i) 120°, 86cm, 462 cm? 

(ii) 55 cm, 150°, 577°5 cm? 

(iii) 35 cm, 144°, 1540 cm* (iv) 21cm, 152 cm, 1155 cm? 

3. 140° 4. (a) 4a? (b) 10°Scm* (c) 7.868 cm* 

5. 12cm, 264 cm? 

18
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Exercise 4—4 (b) 

1. The radius and the length of an arc of a sector are 8cm 
and 13 cm respectively. Find its area. 

2. The perimeter and radius of a sector are 48 cm and 
15 cm respectively. Find its area. 

3. The perimeter and the length of an arcof asector are 
42 cm and 21 cm respectively. Find its area. 

4. The area and the length of an arc of a sector are 
153 cm* and 18 cm respectively. Find its radius. 

5. The area of'a sector is 68:25 cm? and its radius is 
13cm. Find the length of the arc. 

6. The area of a sector is 92 cm? and its radius is 11°5 cm. - 
Find its perimeter. 

Answers 

1 5200 2. 135cm* 3. 110250 4, 17 cm 

5. 10°5cm 6. 39cm 

MATHEMATICS CLUB — ACTIVITY 5 

1. Everyday at noon a ship leaves-New York for England 
and at the same time another ship leaves England for New York. 
If the travel time is 144 hours, how many ships from England 
will meet a ship from New York on its voyage ? 

2. Fillthe starred places with appropriate numbers in 
the following multiplication. 

7 

x 

ஷி
] 

ச
ட
்
ட
ம
.
 6 

4 
4 
ஒ
ழ
 %
 

x 
x 
I
X
 

X 

x x x w



5. GEOMETRY 

1, Geometrical Terms — Revision 

Last year we studied that geometry is the study of set of 

points. A point is a geometrical notion. The symbol ‘©’ is used 
to denote it. But we know that in reality the point thus 
marked itself contains many more points and it is only a 
notation. 

We learnt that the sets of points devolop the various 
geometrical concepts such as line, ray, segment, angle, plane, 

“space etc. Let us recall some of them now. 

  

Name Figure Notation 

Point ற P 

Line | + 

M N 1 or MN 
+ 

or NM 

Segment 3-4 Y XyYor YX 

Ray Sire > 
T 3 TV 

To be read as 

Point P 

line / (or) 

line MN (or) 
line NM 

Segment XY 
or 

Segment YX 

Ray TV 

Line, segment and ray are all sets of infinite points. The 
segment has two end points and the ray has one end. point. 
A line has no end points. 

Example 1: 

What is the name of the set- of points in Fig. 5-1?
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It is a ray with A as the end point. Since B and C are two 

்‌ > > 
points on it, this ray can be named AB or AC. ' 

Example 2: 

Give all possible names for the line given in Fig. 5-2. 

< 

R FF .Q 

Fig. 5-2. 
A line is named by any two of its points. Hence the above | 

line can be named in any of the following ways. 

RJ, RQ, JR, QR, JQ, QI. 

Example 3: 

Find the following from the line given in Fig. 5-3. 

  

> > > > > => 
(a) BAN CD (b) BAN BC (c) CAN BD 

> > > வல்ல 

(4d) ACN BD (ec) CA U BD 

க த 6 ௦ = 

Fig 5-3. 

(a) BA and CD have no common point 

Hence BA n cD ழ்‌ 

(b) BA and BC have B as common point. 

Hence BA BC ={B} | 

(c) The common point of CA, BD form the segment BC. 
+ > 

Hence CA 1) BD = BC
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(d) AD is another name of AC. 
, வத > + அஷ 

Hence AC BD = AD Q BD = B 

(e) With C as the end point CA moves towards the left, 

+ 8 

whereas with B as the end point BD moves towards the right. 

அஃ 

The set of common points of these two form the line AD. 

+ ++ அஷ 

Hence CA U BD = AD 

Angle: 

The union of two rays having the same end point is called 
an angle. Fig. 5-4 represents an angle. 

OA U OB = Zz AOB = Z BOA. 

  

4 8 > க்ஷ 

9 In Fig. 5-5 AB, CD do not form 
an angle as they do not have a common 

Fig. 5-4, end point. 

B 

௦ A 

Fig. 5-5. Fig. 5-6, 

In Fig. 5-6,OA U OB does not form an angle. Why? 

“OA and OB are segments. The union of any two segments 

does not form an angle.



198 

Recall: 

An angle is the union of two rays with a common end. 
point. 

' Exercise 1 

1. (a) Give three possible names for the line in Fig. 5-7. 

<—_———_______» 

MN OP 

Fig. 5-7. 

(0) Mention three rays in it. 

(c) Mention three segments. 

. (d) Give a simple name for each of the following: 

(i) MOUNP (ii) MN” NP (iii) OM NP 

(iv) NOUOP (v) MONNP (wi) NM) OF 

(vi) MP UNO (vii) MNU OP (ix) OP 9 MN 
+ ட 

(x) OM U NP 

2. State whether the following are true or false. Draw 
figures to explain the same. 

(a) The union of two rays can be a line. 
(b) The union of two rays can be an angle. 
(c) Two lines will intersect at two and only two points. 
(d) The union of two segments is a line. 

3. Draw figures to explain the following: 

(a) Two segments in a line, 

(b) A segment and a ray, their union and intersection. 

(c) Two segments not on the same line. 

(d) Two rays having the same end point.
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Answers 

1. (4) (i) MP (ii) {N} 

2. (a), (b) True; (c), (d) false 

2. Plane 

Fig. 5-8 represents a plane. 
A plane is a set of points. A line 

has no end points. Like that a 

plane has no ends. It can be 

extended in all directions. A 

p plune contains an_ infinite 

. number of lines. We know thata 

Fig. 5-8. line is determined by two 
points. To fix a plane we need one more point which is not 
in line with the above two points. Hence aset of three non- 

collinear points determine a plane. Since two points determine 

a line we can say that a line and a point not on it, determine 

a plane. 

+> ++ + *B 

e.g. AB, C; AC, B; BC, A 

With the same three points we can 

form the lines AB, AC, BC. A’ 0 

112 5-9. 

A plane can be expressed in terms of the pairs 

+--+ 4+—+ பொத 

of lines AB and AC or AB and BC or AC and BC. 

Hence a plane is determined by any one of the following. 

(1) Three non-collinear points. 

(2) Aline and a point not on it. 

(3) Two intersecting lines
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Exercise 2 

1. Find the following from the given figure. 

(a) Three collinear points 

(b) Three coplanar points 

(c) Three non-collinear 

points 

(6) Three non-coplanar 

points. 

2. Find the answers 
through experiments. . 

  

(a) The intersection of a - 
ர்‌ plane and a line not on it. 

(b) The intersection of 
Fig. 5-10. two planes. 

3. If Fig. 5-11 represents a solid, identify the sets of 
points given below as collinear, coplanar etc. 

ட 

கதற ரூ 

(a) {D, E} 
(b) {A, B, EB} 

(c) {A, E, C} 
(d) {A; B, C, D} 

(6) {B, D, F} 
(f) {B, C, D, EB}. 

(g) {A, D, C, EB} 
(b) {A, F, C} oe 

  

Fig. 5-11.
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3. Closed curves, polygons 

3—1, Clased curves 

Look at the following curves : 

{ ணு 

A B ர்‌ x 

Fig. 5-12. Fig. 5-13. 

A A , 
P 

Fig. 5—14, Fig. 5-15. 

The curve in Fig. 5-12 has two end points. 

The curve in Fig. 5-13. Goes not have two end points, 

In Figures 5-14 and 5-15 any point can be taken as the 

end point. Observe that we can start from any point and 

reach the same point after tracing the curve. Such curves are 

called closed curves, We learn that Fig. 5-13 divides the plane 
into two parts. These two parts have no ends. In Figures 5-14 

and 5-15 the plane is divided into three parts. 

  

Fig. 5-16, - Fig. 5-17
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Note the following: 

(1) The interior of the curve (Fig. 5-16) 

(2) The exterior of the curve (Fig. 5-17) 

(3) The boundary of the curve (Fig. 5-14 and 5-15) 

The closed part contains the boundary and the interior. 

In Fig. 5-14, if we start from A and move along the 
boundary, we will cross P twice before reaching A. But in 
Fig. 5-15 wecannot cross so. Such curves are called simple 
closed curves. Since the French Mathematician Carmile Jordan 

(1838 - 1922) defined such curves, they are called Jordan curves. 

On looking at the figures, we can recall some of the simple 

closed curves studied so far. Circle, triangle and qnadrilateral 

are all simple closed curves. Have we not found out the 

perimeter and area of these figures ? Now we know that the 
perimeter is the length of the boundary and the area is 
connected with the interior of the curve. 

3—2. Polygons 

Figures like triangle, square, quadrilateral, parallelogram, 

rectangle and hexagon are simple closed curves formed by 

D segments. Their general 

name is polygon. Their - 

names correspond 40௦ the 

number of angles in them. 

J The fact that they are 

LA\ simple closed curves hasa 

greater mathematical impli- 

cation. . 

்‌ Wecan learn from Fig. 

Fig. 5-18. 5-18 that four segments need 
not necessarily form 2 quadrilateral. Observe that the segments 

AB, BC, CD, AD are not coplanar. It is important to note 
that polygons are plane figures.
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In polygons each segment is called a side and the common 

point of two segments is called the vertex. We know that an 
angle is the union of two rays. Since polygons have only 
segments their angles must be considered as the union of the 

rays got by extending the segments. 

Example : 

ட ஆ. ஆ 
In Fig. 5-19, Z ABC is found by BA and BC. 

ப 

A a: 
Fig. 5-19. 

> > . > > 

Similarly AD U DC = ZADC, DC U CB = ZDCB and 

ஆ ஆ 
AB U AD = ZDAB. 

No point of the rays AB, BC, CD and DA ate in the interior 

of the polygon. Such polygons are called convex polygons. 

aaa ஆ 

நரி 5-20 எத்று 1 1௨ மர்ம ௦0 கரம்‌ 114. 5௦௪ 

௦ 
poiets of ED are Jocated in 
the interior of the polygon. 

Similarly a portion of CD lies 
in the interior of the polygon. 

Such polygons are called B 
A concave polygons. It can be . 

observed that all the points of Fig. 5-20. 
a segment obtained by joining two points in the interior of a



204 

convex polygon lie within the polygon (Fig. 5-19). On the 
other hand, we can find two points such that some points of the 
segment joining them lie in the exterior of the polygon 

(Fig. 5-20) ~ 
3—3. Diagonais 

The segment joining two non-consecutive vertices of a 

polygon is called a diagonal. In Fig. 5-2’, Band E are adjacent 

to A; Cand D are not adjacent to A. AC, AD are diagonals; 

BD, BE, CE are also diagonals. 

g Vv 

0 

Fig. 5-21. 

In a convex polygon ail the points of the diagonals 
lie in the interior of the polygon. Verify whether it. is 
true with respect to a concave polygon. 

Draw polygons having 3, 4, 5, 6, 7 and 8 sides. Find out 
the number of diagonals in each case. Tabulate them. Here- 

after let us assume that polygons will mean only convex 
polygons. 

As shown in Fig. 5-21 we know that the diagonals drawn 
-from a vertex of a pentagon divide it into 3 triangles and the 
sum of the angles of the triangles is 3x 180°= 540°. Hence the 
sum of the interior angles of a pentagon is 540°. Similarly find 
the sum of the interior angles of the polygon having 6, 7, 8 
sides. Let us tabulate the results.
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Sides Diagonals Triangles Sum of the angles 

3 0 1 180° 

4 2 2 360° 

5 5 3 540° 

6 9 4 720° 

7 14. 5 900° 

8 20 6 1080° 

9 ? ? ? 

10 ? ? ?         

Verify whether we can denote the number of diagonals.of a 

polygon having ‘n’ sides as nfo —?) and the sum of the angles 

180 (n — 2). 

3—4. Angles of a polygon 

  

Fig. 5-22. 

In Fig. 5-22 we have shown the rays following the angies 
(anticlockwise) of a polygon. These rays form angles outside 
the polygon. If we denote the interior angles as A, B, C, D, B 

and the exterior angles as a, b,c,d,e then wecan find that 
m ZA +m Za = 180°, m ZB + m Zb = 180° and so on.



206 

Hence the sum of the interior and the exterior angles of a 

pentagon is 5 x 180° = 900°. 

The sum of the interior angles = 540°. 

Hence the sum of the exterior angles is 900°—540° = 360°. 

Similarly find the sum of the exterior angles of the 
polygons having 6, 7, 8 sides. What do you find? 

The sum of ‘n’ interior ang'es = 180 (n—2) 

180 n—360 (| 
The sum of ‘n’ interior + exterior angles = 180 n- 

Hence the sum of ‘n’ exterior angles = 180n—(180n—360) 

= 180 n — 180 n + 360 = 360°. 

. If a polygon has equal sides and equal interior angles then 

it is called a regular polygon. Some of the regular polygons 
knows to us are, equilateral triangles and squares. 

Let us now try to find the interior angles of a regular 
polygon. 

The sum of the interior angles of an ‘n’ polygon is 
180 (n — 2). Hence the interior angles of a regular n-gon is 

180 (q — 2) = 1s0 — 38 

The exterior angle of a regular n-gon = sil 

Examyle : 

Find the interior angle of a regular decagon. 

A decagon has 10 sides and 10 latertor angles. 

One exterior angle = * = 36° . 

Interior angle = 180° — 36° = 144°,
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Exercise 3 

1. Can we have a two sided polygon? If not, why? 

2 In Fig. 5-23 start from any point on the curve and 
after moving along the curve see whether you come back to the 

same point. If so it isa closed curve. 

Take one point in the interior and one in the exterior of the 

Fig. 5-23. 

curve and join them. In how many points does the line cut the 

curve ? Whatcan we infer from this? (This is known as Jordan 

Holder Theorem). When closed curves such as the one found in 

Fig. 5-23 are given, we can find whether a point is in the 

interior or.in the exterior of it by making use of the above 
theorem. 

3. See whether it will hold good for all closed curves. 

4. Willthe interior angle of a regular polygon exceed 
120°? Will it be equal to it? 

5. Find the interior as well as the exterior angles of the 

regular polygons having 12, 18, 24 and 30 sides. 

6. What is the number of sides of a regular polygon 
having 179° as the interior angle ? 

7. The. vertices of certain regular polygons can be so 
arranged that they coincide at a single point. For example 
6 equilateral triangles can be placed as shown in Fig. 5-24, 
What are the other regular polygons that can be fixed in 

this way ?
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Fig. 5-24, 
டி 

8, In the last sum we dealt with the same kind of regular 
‘polygons coinciding at a point. We can also make use of 
different kinds of regular polygons for this. For example, 

(1) 3. triangles and 2 squares. 

(2) 2 triangles and 2 hexagons. 

(3) 2 triangles, one do-decagon and one square. 
_ Similarly if (a) aheptagon (b) adecagon (c): one do- 

decagon are given, find out the regular polygons that can be 
attached to them to cover an area without overlapping. Find 
out the sum of the angles of the figures given in the example. 

Answers 

(1) A closed curve cannot be formed with two sides. 

(4) Will be less than 180°. 

(5) (i) 150°, 30° (ii) 160°, 20° 

(iii) 165°, 15°" (iv) 168°, 12° 

4.- Locus of Points 

The set of points when a point traverses under certain 
specified conditions is called the locus of that poiat. Let us 

-recall some of the loci we have studied earlier. (Loci is plural 
of 1௦005)
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4—1. The locus of points equidistant from a given point 

We saw that points which are equidi.tant from a fixed 
point form a circle. The fixed point is the centre and the given 

distance is the radius. . 

Hence the locus of points at a given distance from a given 
point is a circle. 

Fig. 5-25. 

. What is the locus of a point which moves in such a way 

that it is always equidistant from two given points? Let us take 

the distance between the two given points to be 5 cm and 

the fixed distance to be 3cm. Tne locus of points moving at a. 
distance of 3 cm from A is the circle 1 with centre A and radius 

> To le---. பக்கக்‌ உக தி ல ன்‌ ௩ 
௪ set * . 

‘ en ௩ 
ச ௪௩ s 

ச ze, * 1 
1 * ட்‌ . — ்‌ 

ர ரரி 5 
\ A vp Bo: 

. ச்‌ 

* ae 

Lecce Que. 

Fig. 5-26. 

3m. The locus of points moving at a distance of 3 cm from 
B is the circle IJ with centre B and radius 3cm. The points at 
a distance of 3 cm from A and B are the two intersecting points 
P.and Q of the circles J and II. 

Hence the locus of points moving at a fixed distance from 
two given points is the set of two points. 

Find the relationship between PQ and AB, A and B are the 
two points which are at a distance of 3 cm from P and Q. 

PQ is the perpendicular bisector of AB. 
14
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If the fixed distance is 2 cm, can we find P, Qi 

What do we infer from this ? = 

4—2, The locus of points equidistant from two given points 

In the last lesson we learnt that the locus of points moving 

ata fixed distance from two given points is the set of two 

  

  
Fig. 5-27. 

points lying on the perpendicular bisector of the segment 

joining the two given points. 

Let us now make a change in the condition. Instead of a. 

fixed distance, let us state it as equidistant. The points are
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fixed. But the moving points are equidistant from the two 
given points. In the last lesson the fixed distance, was3 cm. . 

Instead, if we call it as equidistant the equal distances can be 
taken as 6 cm, 5cm, 4°5 cm, 4 cm, 3°5 cm, 3 cm, 2°5 cm etc. 

P,, Q, are at a distance of 6cm from A, B; P,, Q, areata 

distance of 5cm; Ps, Qs are at a distance of 45cm. | 
Similarly (P,, Q,), (Pes Qg), (Pe, Q.) are at distances of 4 cm, 

3°5 cm, 3 cm respectively. We know that P; Q,, P, Q,, P, Q;, 

P, O,.P, Q,, P, Qs are the perpendicular bisectors of AB. 

Hence the locus of a point equidistant from two given points is 

‘the perpendicular bisector of the segment joining the two points, 

This can be verified through paper folding. Draw a 

segment joining two points on a sheet of paper. Fold the paper 
in such a way that the two points coincide. The fold is the 

perpendicular bisector of the segment. Measure the distances 
of the points on the segment from the two given points. 

' 4—3.,, Point moving equidistant from two parallel lines 

Let us find out the locus of a point moving equidistant 

from two given parallel lines. Take a ruled sheet and select 

“any two ofthe parallel lines. Fold the paper in such a way 

‘that the two parallel lines coincide. Are not the points on the 

fold equidistant from the two parallel lines? The fold is also a 
parallel line running mid-way between them. 

Ia Fig. 5-28, AB, CD are two parellel lines. PQ is 
the locus of the points equidistant from them, 

  

A B 
— 

ய முு 

ட்‌ 6. 0 ” 

Fig 5-28. 

;்ஷ 

Now if we take PQ as a fixed line, then can’t we take 
+ + த 
AB and CD as the loci of the points equidistant from it ?
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Do some more experiments and verify the validity of the 

above statement. From this we know, 

(t) The locus of a point equidistant from two given parallel 

lines is a line parallel to each of the given lines and mid-way bet- 

ween them. — = 

(2) The loci of points at a given distance from a given line 

is a pair of lines each parallel to the given line and at the given 

distance from it on either side of the given line. 

4—4, The locus of a point equidistant from two intersecting lines 

Draw an angle on a piece of papet. Fold the paper such 

that the rays of the angle coincide. a 

Is not the fold bisecting the angle ? 

A த OP falls along the fold and bisects ZAOB. 
்‌ _> 

. Mark points on OP. 

ன்‌ R From this we know that the locus of 
Fig. 5-29. the point equidistant from the rays having 

acommonend point is the bisector of the angle formed by 

the rays. 

‘Draw two intersecting lines. There are four angles at 
the intersecting point. The loci of the points equidistant 
from them are the bisectors of the angles. 

>
a
 

  

Fig. 5- 30,
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Draw two intersecting lines on a piece of paper and find 
the bisectors of the angles by folding the paper properly. 

> > 
The points on OP, OQ lie ona straight line. Similarly 

>> 
the points on OR, CS lie on another straight line. We can 

> > 

see that PQ and RS are at right angles. 

Hence the loci of points which are equidistant from the two 

intersecting lines are the two bisectors of the angles formed by 

the segments of the lines. The bisectors are also perpendicular 

to each other. 

Exercise 4 

Define the loci of the following with proper ததக 

1. Points which are 3 cm away from a fixed point 

2. Points which are 3 cm away from a fixed line 

3. Points which are equidistant from a pair of parallel 

lines 5cm apart 

4. Points which are equidistant from the, arms of an 

angle of 60° . 

5. Points which are at a distance of 4 cm from the points 

P and Q which are 6 cm apart. ; , 

Answers 

1. Diameter. 

2. Parallel lines. 

3. Parallel line. 

4. Bisector of the angle. 

5. Perpendicular bisector of PQ.
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S—1 (i) Parallelogram (a) 

if? i m, 

232 26; 443 ௪5 

Z1= 24; 21௬ 245 

22 23; 42௯ 26 

243௪ 27; 24 28 

  

Fig. 5-31.- 

A parallelogram is a quadrilateral whose opposite sides 

are parallel. 

D 6 5 

A B P Q 

Fig. 5-32. Fig. 5-33. 

In Fig. 5-32, AB i DC; AD |i BC 

ABCD is a parallelogram. 

In Fig. 5-33, PQ 1) SR. Is this a parallelogram 2 If not, 
why? 

Since the opposite edges of a scale are parallel draw a 

parallelogram with it and take the cut out. Fix. side DC on 
AB. See whether they are congruent. 

Similarly see that AD = BC 

Cut the parallelogram along BD. The two triangles thus 
got will be congruent. 

A ABD = A CDB 

ட ல்க ZC. Similarly we can see that 2B = 7D.
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Take another parallelogram and fold it along AC and 
BD. We get four segments. See whether any two of them 
gfe congruent. From this experiment we learn that 

In a parallelogram, 

(i) Opposite sides are parallel 

(ii) Opposite sides are congruent 

(iii) Opposite angles ate congruent. 

(iv) Diagonals bisect each other   
Construct a number of parallelograms, and measure their 

sides, angles and segments caused by the intersection of the 
diagonals and verify the above statements. 

Example : 

PQRS is a parallelogram (Figs 5-34). 

m/S = 4x — 60; mZQ = 30 — x, Find the angles. 

5 R 

p Q 

Fig. 5 - 34. 

mS = mZQ (opposite angles) 

” 4x—60 = 30—x . 

4x + x = 30 + 60 

5x = 90 

x = i8 

mZS = 4x ~ 60 = 72 — 60 = 12° 
mZQ = 12° 

mZP = m/R = 180° — 12° = 168°
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Exercise 5—1 (i) 

1. JKLM is a parallelogram. Find out the equal sides 
and equal angles. 

2. In parallelogram RSTU, mZR = 130°. Find the 
remaining angles. — 

3. In parallelogram SBCJ, ifm2zB = 2mZS, find mzS 
and m /B. 

4. In parallelogram SBC), mS = 3x — 5; 
m /B =4x — 25, Find m/S and mB, 

5. In parallelogram PWJL, mZP = 7x — 12;. 

mZW = 2x + 3. Find mzP, m/W. 

6. In parallelogram ABCD, AB = 5x —3; 
DC = 3x + 3. Find the measure of AB. 

7. ABCD isa parallelogram. Which of the following are 

congruent ? State the reason. 

0 ௦ _ 
N77] (a) A AOD, A COB 

_ (b) A ABC, A ABD 

— 5 (4) A AOB, A BOC 

Fig. 5 - 35. . 
8 In Fig 5- 35, OA = 3cm,OB = 2°55 cm, AB = 4 cm. 

Find AC, BD, DC. 

Answers 

4. mZzS = 85, m/B.= 95 

6. AB=12 7. (a), (c) congruent. 

5—1 (ii) Parallelogram (b) . 

Let usprove mathematically all we have studied ia 
the last lesson about the parallelogram.
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In the last lesson, we learnt that if, in A ABC and . 

A DEF, 

(1) AB=DE; BC= EF; CA=FD_ (SSS) or 

2) AB=DE; BC= _ EF; mZB = mZE (SAS) or 

(3) AB= DE; mZA=mD; mZB=mZE (SAA) 

then A ABC = A DEF. 

If, A ABC = A DEF, then AB= DB; AC = DF; 

BC = EF; mZA = mZD; mZB=mZE; mZC=mZzZF 

D ட 

Fig. 5-36. 

in parallelogram ABCD, 

AB tt DC, AD #t BC. 

Join BD. 

In 4 ABD and A CDB 

(i) BD = DB (common side) 

(ii) 21 = 42(AD it BC, DB transversal) 

(iii) 23 = 24(AB }| DC, DB transversal) 

.. QABD = A CDB (SAA) 

ஸ்‌ AB = DC; AD = BC; ZA= ZC 

Similarly it can be proved that 2B = 2D 

In a parallelogram the opposite sides are congruent and 

the opposite angles are congruent.
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ஆ 
A B 

Fig. 5-37. 

In A OAB and A OCD, 

AB = DC (opposite sides) 

Z1= 22 (why 2) 

Z23= 24 (why 7) 

.. A OAB = A OCD (SAA) 

Hence OA = OC; OB = OD or AC, BD bisect each 
other. 

In a quadrilateral, 

(ட If the opposite sides are cangruent or, 

(ii) If the opposite angles are congruent or, 

(iii) If a pair of opposite sides are parallel and 
congruent or 

(iv) If the diagonals bisect each other 

then the quadrilateral is a parallelogram. 

Prove these statements making use of the congruency of 
triangles. 

Exercise 5-1 ழு 

1. In quadrilateral ABCD the diagonals AC, BD 
intersect atO. AO = CO = 8; BO = DO = 7, What kind of 
a quadrilateral is it 7
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2. State with reasons, whether ABCD is a parallelogram 
for each of the following data. . 

(as) AB 1 DC; AD |) BC 
D 6 

(o) “AB = DC; AD = BC டட ப 

(c) AB i DC: AD = BC 

() DO=B0; AO = C6 ௮ 
(ec) A ABC = A ADC A B 

மு 21422; 23௪ 24 Ble: $36, 

(ஓ ZABC= ZADC; ZDAB = ZDCB 

(h) AC = BD 

(i) &AOB= A COD 

() “AB=DC; 22= 41 

3, Ina quadrilateral ABCD, ZA and 4B are supple-. . 

mentary angles. ZA and ZD are also supplementary 

angles. State whether ABCD will constitute a 

parallelogram. Give reason. 

4. Are the following quadrilaterals parallelograms ? 

(a) (b) 

   
Fig. 5-39. Fig, 5-40.
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(9): 
. z w 9.64 

= 
= பூ 
ப ரூ 
oO 

x 9CM Y 

Fig. 5-41. 

Answers 

1. Parallelogram 

2. Yes.Ina parallelogram the adjacent angles are 
supplementary. 

4. (a), (b), (c) Yes 

5—2. Triangles 

Cut off a triangle from a sheet of paper. The mid point 

D of ‘AB can be got by folding the paper in such a way that 
AandC coincide. Similarly find the mid point E of AC.~ 

See whether DE is parallel to BC. Also verify that 
DE = 4 BC. 

  

  

Fig. 5-42. 

_ Form triangles with the help of match sticks and verify 
the above statements. 

  

The segments got by joining the mid points of any 
two sides of a triangle is parallel to the third side and is 
half of that.     
 



221 

Let us prove it mathematically. 

  

B ே 

Fig. 5- 43. 

Mark F such that D, E, F are collinear and DE = FE. 
Draw FC. 
In A AED and A CEF 
AE = EC (E is the midpoint of AC) 
DE = EF (construction) ; 
ZAED = ZCEF (vertically opposite angles) 

Hence A AED = A CEF (SAS) 

Hence CF = AD = DB 
ZECF = ZDAE .. AD ||) FO 

.. DB i FC; DB = FC; 
*, BDFC is a parallelogram 

DF || BC or DE 1) BC 
DF = BC ; DF = 2 DE 
2DE = BC ; DE =:8Bc 

Examples : 

  

Fig. 5- 44. 

(1) In A PQR, S is the mid point of PQ; This the mid 
point of PR. If ST = 7, find QR. 

QR = 2ST = 14.
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Q) The segments joining the mid points of the sides - a 
quadrilateral form a parallelogram. 

  

Fig. 5-45, 

In A ABD, P is the mid point of AB; 

Q is the mid point of CD 

Hence PQ | BD and PQ = } BD 

Similarly in A BCD, SR ॥ BD and SR = : BD 
PQ and SR are both parallel to BD 

PQ SR ; PQ =:BD = SR 

-. PQRS is a parallelogram [opposite sides are equal 
and parallel] 

Exercise 5—2 

1, In A ABC, K is the mid point of AB and L that of 
AC, 

(a) If BC = 10 find KL 
(b) If BC = 3 find KL
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(c) If KL = 6 find BC 

(d) If KL = 7, find BC 

2. In Fig. 5-46, L, M-and N are the mid points « 

AB, AC and BC respectively, . 

  

A 

L ~M 

B N இ 

Fig. 5-46. 

(a) LN = 12; AC =? 

(b) MN = 2x; AB =? 

(c) LN WV? 

(4) BN? 

(ec) BN = 3; LM =? 

௮.
 (f) AL =p; MN = 

3. In Fig. 5-46, 

(a) BC = 4x—6; LM = x—1; LM =? 

(b) AB = 5m—2; MN = 2x+3; AB =? 

(c) How many parallelograms are there ? 

4. Prove that the segments joining the mid points of the 
opposite sides of a quadrilateral bisect each other. 

Answers 

1. (a) 5 (b) 1 (©) 12 Cd) 14 

2 (a) 24 (b) 4x (f) p
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5—3, Three Parallel Lines 

Take a ruled sheet of paper having parallel lines at equal 

intervals. Draw a transversal. See whether the segments cut 

off by the parellel lines are equal.- Draw another transversal 

and see whether the segments are equal. Draw some more 

transversals and measure the lengths ofthe segments. From 

this experiment we infer the following fact : 

—- 
TI 

Fig. 5-47. 

If parallel lines cut off congruent segments on one trans- 

versal, then they cut off congruent segments on any other 

transversal. 

  

Fig. 5-48, 

Note carefully : 

fimin 

line p intersects them at A, B and C; 

line q intersects them at X, Y and Z, 

If AB = BC, then XY = YZ 

XY need not be equal to AB
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If AB = BC = Scm and XY = 6cm, then YZ = 6 cm. 

This principle has been made use of in dividing a line into 
equal segments. : 

Exercise 5—3 

1, In Fig. 5-49, 7a miin; AD = DG = 5 

2. 

15 

  

    
  

  

ர. al I. ப] 7 

fie of E | _, 

ப af ப்‌ 
. H | 

Fig. 5-49. ்‌ 

(a) BE = 4; EH =? 

௫ EH = 3; BE =? 
(9 CF = 10; CK =? 
(ஸ்‌ BH= 9; BH =? 

(e:) BH = 14; BE =? 

(f) CK = 11; CF =? 

(g) CF = 7; FK =? 

(h) CK = 13; FK =? 

In the above figure if 

(a) BE = 3x + 4; BH = x + 8, find BE. 

(b) CF = 3y—2; CK =3y+8; FK =? 
(ce) AD=2x+5; DG =4x—3; AG =?
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3. Say whether the following Statements are true or false. 
If found false, give a counter example to prove it is not true. 

(a) If three lines cut off congruent segments on each 
of two transversals, then the lines are parallel. 

(b) If a line drawn parallel to one side of a triangle 
divides the second into two congruent segments, 
then it will divide the third side also into two 
congruent segments. 

4. In Fig. 5-50, ௨161014167 

  

  

  

  

  

  

AB = BC = CD = DE = EF 

X 9 

a< af ்‌ ௮ 
b< of \a > 
Cé | \p ண்ட 

d< of \s உன 
Z ப] | 1 > 
eff \u > 

Fig. 5-50. 

(a) PQ=6; TU=?; py a? 
(b) QS=8; PR=? 

(c) AC=10; DE =? 

() PS= 15; RU=?
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5. In Fig. 5-51, if AB= BC; AH BG 4 CE 

LF | KG i! JH; prove that JK = KL 

  

6, Circles 

6—1. General Geometric Terms 

We have already learnt about the centre, radius and 
. chord of a circle. Let us learn some more facts about 

circles. 

A circle is a simple closed curve. Hence it has an interior, 

an exterior and a boundary. The interior including the 

boundary is called the circular portion. The segment joining 
any two points on the circle is called a chord. The chord 
passing through the centre is called the diameter. Any line 
intersecting a circle at two points is called a secant. The secant 

makes achord. A line intersecting the -circle exactly at one 

point is called a tangent.



   t < > 
Fig. 5-52. _ — 

In Fig. 5-52, | is a secant, AB is a chord, CD is a 

diameter and t is a tangent. The angle having the centre as the 
vertex is called the central angle. 

The central angle helps to measure the arcs. 

  

   
     

INSIDE OF 

THE ANGLE 

MINORARC AB 
Fig. 5-53. 

UV, ’ MATOR ARC 
oN 
AcB 

Fig.. 5-54.
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Arc AB is written as AB ்‌ 4 

m AB represents m ZAOB A B 

In Fig. 5-53, if m ZAOB = 60°, 
ட்‌ ௪ 

m AB = 60 SEMI CIRCLE ACB 

Fig. 5-55. 

வூ ௦ 

In Fig 5-54, if m ZAOB = 100°, m ACB = 360° — 100 

, = 260° 

In Fig. 5-55,m Z AOB = 180°; hence m ZACB = 180°. 

Exercise 6—1 

1, In Fig. 5-56, find (a) minor arcs. 

(b) major arcs (c) semi circles. 

  

A 
Fig. 5-56. 

2. In Fig. 5-57, UX is a diameter. 
~~ ~~ - ~~ 

(a) If m UV = 62°, m WX = 42°, findm VW. 

-_ ~~ 

(b) m TU =72°, mVW = 60°, 

க்ஷி -~ 

m WX = 72°, m XY = 56°. 

-~ -_-_~ 

Find m UV and m YT. 
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3. In Fig. 5-58, AC and BD are diameters. 

(a) If mDC = 79° find 

m ZAOD, m Z AOB, 

  

a 
m ADC and m BC. 

Fig. 5-58. 
~~ 

(௫) Ifm 2AOB = 123°, find m ZBOC, m AB, 

-_ ~~ 
m BCD and m CAB. 

6—2. Chords 

Draw a circle on a sheet of paper along the edge of a one 

rupee coin. Cut it off and fold it into two equal parts. The 
fold is the diameter. Find another dia- 
meter. The intersecting point is the 
centre. Draw any chord. If the paper is A 
folded in such a way that the end points 

of the chord coincide then we will get the 

prependicular bisector of the chord. 

See whether it passes through the centre. 
What is the distance between the centre B 

of the circle and the mid-point of the த 

chord? Measure it with a match stick. Fig. 5-59. 

Draw another chord of the same length and repeat the 
experiment. From this we can learn that 

  

If the chords of a circle are corgruent, then they are 
equidistant from the centre. 

i   
We can find whether the converse is true. 

Converse : 

Chords which are equidistant from the centre are congruent.
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Plot points in different directions at 
equal distance from the centre. If the 

circle is folded along these points we will 
get different chords. See whether the 
chords are of equal fength. Repeat the 
experiment. We can understand that 

the converse is also true. Fig. 5-60. 
  

| Chords equidistant from the centre are congruent. 

  
  

Let us prove the first of the above two theorems mathe- 

matically. 

Given: AB = CD 

  

  

4 Proof: Draw OP | AB, OQ 1 CD 

In AOAB, A OCD, 

்‌ OA = OC (radii) 

AN _ OB = OD (radii) 

Fig. 5-61. AB = CD (given) 

A OAB = A OCD (SSS) 

Z OAP = Z OCQ 

In A OAP, A ௦6௦, 

OA = OC 

Z OPA = Z OQC = 90° 

Z OAP = Z OCQ (just proved) 

A OAP = A OCQ (SAA) 

OP = 00 
oe 

Similarly the converse can also be proved.
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Exercise 6—2 

1. Acchord of length 10 cm is.at a distance of 12 cm 
from the centre. What is the radius.of the circle ? 

2. Find the distance of a chord of : 

length 8 cm from the centre of a circle AS 8 
of radius 6.cm. 

3. Two concentric circles of radii 

6cmand 4 cm respectively, have their 
centre at P. A chord AB of the bigger 
circle is a tangent tothe smaller. one. _ 

Find the length of AB. Fig. 5-62. 

4. If the distance from the centre of a chord of length 
4 cm is twice that of a chord of length 8 cm, find the radius 

of the circle. ்‌ 

Answers 

1. 13௯” 2. 24500 

6—3. Circles — Arcs and Chords 

Take a sheet of paper and cut off a circle. Draw two equal 

chords. Cut off the circle along chord AB. When the minor 

segment is placed over the other such that AB coincides with 
— -~ ற 

CD, we see that AB also coincides with CD. 

Let us prove it mathematically. 

B 
, I AB = CD (given) 

A ட 
A = OC (radii) 

/> D OB = OD (radii) 
Cc . 

:. A OAB= A OCD [SSS] 
Fig. 5-63. 

‘ZAOB = ZCOD 

m AB =m ZAOB; m GD =m ZCOD.



. AB = m CD 

~ a 

AB = CD 

Hence 
  

In a circle congruent chords will cut off congruent 

minor arcs. 

  

Through geometry as well as by paper cutting the converse 

of this can be found to be true. 

  

In a given circle congruent arcs determine congruent 

chords. 
      

You can verify that this will not hold good in the case of 
circles having different radii. This will hold good only in the 
case of congruent circles. Hence these theorems can be 
written as follows : ° 

  

In the same or congruent circles, congruent chords 
determine congruent arcs and congruent arcs determine 

congruent chords. 

  

Exercise 6—3 

1. A,B,C, D, E are 5 points on a circle. 

a ~ ~~ 
If m AB = 48°, mAC = 124°, m ABD = 208° 

and m ABE = 312°, find the congruent arcs. 

2. OO=OP. AB, CD are chords of © 0. EF, GH 

are chords of © P. IfmAB= 118°, mCD = 133°, 

m EF = 129°, mGH = 118°, find the congruent chords.
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3. In Fig, 5-64, XW = YZ, 
m XW = 10t + 5, 

mYZ = 12t — 21. 
Find m XW. 

  

4, A,B,C, D are points on a circle. Fig. 5-64. 

(a) AB=7, BC=8, CD=9, DA = 8 Which 
of the arcs are congruent ? 

(b) AB = CB. Which of the arcs are congruent ? 

(c) m AB=150° ; m BC = 80°, m CD = 50°, 

m DA ‘= 80°. Which of the chords are congruent? 

(4) AB = CD, DA = GB. Which of the chords are 
congruent ? ; 

   
(B) . 

Fig. 5-65. 

5- In which of the following cases can you conclude that. 

WX = ST? (refer Fig. 5-65) | 

அவள்‌. ஆல்‌ வெய்ய ~~ 

(a2) OW = PS: WX = TU. 

(b) OX = PS; m ZWOX = m/SPT 

(2 OW = PS; m “WZX = mZSVT



7. 

8. 

9. 

2385 

In Fig. 5-65, which arcs are congruent? 

~ > ~~ 
m XY=85°; mST=95°; m XYZ=190°; 

~~ am அண 
m STU=180°; m XZW = 300°; m STV = 240° 

Which arcs are congruent to AB, BC, DF? 

  

Fig. 5-66. 

~ 
m AB = 35°,m AC = 75°, m AD = 110°, 

es, 
m AE = 160°, m BF = 145°, m’BDG = 215°, 

m BDH = 240°, m BDI - 280, m BDJ = 305° 

அடி on 

Given RY = RL prove that A RLY is isosceles. 

When AB = BC = GA, what can we say aboutA ABC ?
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10. In Fig. 5-67, 

(a) Given 22 ன Zyx, prove that “ZOX = 20% 

(b) Given A XOZ = ௩ 205, prove that XZ = YZ 

2 

ட லு 

Fig. 5-67, 

~ ~ Answers 

6—4, Sectors 

When an angle has its vertex ‘at the centre, we call it a 
central angle, 

An angle which has its vertex on the circumference is called 
an inscribed angle. 

  

Fig. 5-68. 

2 XOY is a central angle. 

ZXTY is an inscribed angle. 

Now let us do some experiments. Cut off a circle from a 
sheet of paper. When folded along the centre, we get two semi
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circles. Take one of the two semicircles and mark a point P on 
P the circle. Join that to end 

points A, B of the diameter. 
Fold along the two chords 

PA, PB. See whether “APB 
is aright angle. Take some 
other points onthe arc of 

the semicircle and repeat 
A B the same experiment. P 

Fig. 9-69. 
From this we know that 
  

An angle in a semicircle is a right angle. 

    
Angle in a semicircle implies that the vertex can be at any 

point on the arc of the semicircle and the rays pass through the 

end points of the diameter. 

Mark any four points on acircle. As seen in the diagram, 

construct the chords AB, BC, CD, DA. We get a quadri- 
lateral, Since the vertices are on the circle, it is called a cyclic 

quadrilateral. Measure ZABC, 7BCD, ZCDA and <DAB, 

ட Fig. 5-70. 

Find m ZABC + m ZCDA and m/BCD + m ZDAB. 

You will find thatm ZABC + m ZCDA = 180° 
m ZBCD +m ZDAB = 180°
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In a cyclic quadrilateral the opposite angles are 
supplementary. 

  

You will learn in detail about sectors in the tenth standard. 
In the next lesson the above two tueorems are made use of in 
constructing certain kinds of quadrilaterals. 

Exercise 6—4 

C A 

1. In Fig. 5-71, AB is a dia- 
-Ineter. Find m 2 ACB, 

B 
Fig. 5-71. 

2. In Fig. 5-72. ABiaa, | 
diameter; ZCAB = / BAD, 

Prove that m7 ABC= m/ ABD. [> 

A D 

Fig. 5-72. 

A 

Dd 3. In Fig. 5-73. BD is a diameter: 

m ZADC = 100°. 

C Find m ZBAD, m ZBCD and 
B m /ABC,



299 

Cc 

4. In Fig. 5-74, AB is a diameter; 
CD 1 AB. 

Show that ZCAB = 2 DCB. 

  

Fig. 5-75. 

5. In Fig. 5-75, m ZCBE = 100°. Find m ZADC. 

Answers 

1. 90°, 

2. m ZBAD = 90°; mZBCD = 90°; m 24 ABC = 80° 

3. m ZADC = 100°. 

Practical Geometry 

ரதன சது பப 

A quadrilateral having a pair of parallel sides is known as 

a trapezium. 

In the previous standard we learnt to construct certain 

kinds of trapezium.
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To construct a trapezium, 

(1) We constructed a triangle with the help of 3 measure- 

ments. 

(2) We then found the fourth vertex with the help of the 

remaining two measurements. — 

Now let us see how to construct a trapezium when the 

four sides are given. 

Example : 

Draw 2 trapezium having the following measurements. 

AB 1 DC, AB = 8cm, BC = 4°8cm, CD = 5cm,DA = 4cm, 

D 5 6 

A 8 B 

Fig, 5-76. 

Draw a rough figure and write down the measurements. 

The diagonal AC divides the trapezium into two triangles. 
Do we kaow the three measurements for any one of the two 

triangles? We do not have them. Hence the given measurements 
are not sufficient to draw AABC or AACD. Similarly AABD 

or ABCD tormed by BD cannot also be drawn. Hence let 

us try to construct a triangle with three of the given measure- 
ments. 

Since AB || DC, if we draw CE{| AD then we get the 
parallelogram AECD (refer Fig. 5-77). 

In the parallelogram EC = AD = 4cm, AE = CD = Scm. 

., EB =3cm. 

Now we have the three measurements for completing the 
A ECB.
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Fig. 5-77. 

To draw the trepezium ABCD 2 

(1) Mark the point BE on AB such that AE = 5 cm. 

(2) Draw AECB. 

(3) Taking AD = 4cm and CD = 5 cm draw arcs and let 
them intersect at D. 

(4) Join CD and DA. 

ABCD is the required trapezium. 

Exercise 7—1 

Draw trapeziums having the following measurements : 

1. PQUSR, PQ = 72cm, QR = 38cm. 

RS = 4cm, SP = 3:60. 

2. AB) DC, AB =6cm, BC = 4cm, 

CD = 45cm, DA = 3°5cm 

3. KLuNM, KL = 48cm, LM = 6cm, 
MN =9cm, NK = 5cm. 

4, ABDC, AB =4cm, BC = 54cm, 

CD = 85cm, DA = Scm. 
16
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7--2. Isosceles trapezium 

If the non-parallel sides of a trapezium are equal then it is 
called an isosceles trapezium. 

D ே 

  

A B 

Fig. 5-78. 

In ABCD, AB |} DC, AD = BC. 

ABCD is an isosceles trapezium. . 

Example 1: 

Construct an isosceles trapezium, the parallel sides being 
8 cm, 5 cm and the equal sides 4°5 cm. 

  

  

’ Fig, 5-79, 

Have we not studied how to construct a trapezium when 
the four sides are given ? 

Find outm ZA,m “B,m'4C and m /D. 

Find also the lengths of AC and BD. 

You can see thatm “A =m /4B;m 4C =m /D and 

AC = BD. . 

In an isosceles trapezium the vase angles are congruent 
and the diagonals are congruent.
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Example 2: 

In an isosceles trapezium the parallel sides are 7°6 cm 

and 5 cm; the base angle is 70°. Construct the trapezium. 

  

Fig. 5-80. 

Fig, 5-80 is the rough figure. 

Draw CE || DA 

ZCEB = றது 

(1) Draw AB = 7:6 cm in length. 

(2) Mark E on AB such that AB = 5cm. 

(3) Draw rays such that m ‘ZCEB = m ZCBE = 70°. 
Their point of intersection is C. 

> 

(4) Draw AD such that m /ZBAD = 70°. . 
> 

(5) On AD mark the point D such that CD = 5cm. 

ABCD is the required isosceles trapezium. 

Which one will we choose if we get two points for D? 

Exercise 7-2 

Draw isosceles trapeziums having the following measure- 

ments : 

1. The parallel sides are 8cm,4°6 cm; the equal sides 
_ are 35 cm. 

2. The parallel sides are 76cm, 3°8cm; the equal sides 
are 4cm.



244 

3. The parallel sides are 6 cm, 4 cm; the base angles 

are 60°. 

4.. The parallel sides are 9 cm, 5 cm, the base angles 
being 75°. 

7-3. Trapezium — Finding the area 

F D 6 கல்லல்‌ 

  

    

A oe E B 

Fig. 5-81. 

AC divides the trapezium ABCD into two triangles namely 
A ABC and A ACD... . 

Area of A-ABC = 4 x AB x CE | 

1 Area of A ACD = x DC x AF =1DCxCE 

Area of trapezium ABCD = 3 AB x CE: + 4DCx CE 

4 CE (AB + DC) 
If the parallel sides are a, b and the distance between the 

parallel sides h, then 
the area of the trapezium = $ h(a + b) sq. units. 

It 

Example : 

The parallel sides of a trapezium are 8 cm, 6 cm. The 
distance between the parallel sides is 5 cm. 

Area = 4 xX 5 x (8 + 6) cm? 

=34x 5x 14cm? 
= 35 cm? 

Exercise 7—3 

Find the areas of the trapeziums drawn under Ex. 7—1 and 
7-2.
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7——4, Construction of a right angled triangle | 

Recall ; 

Angle in a semicircle is a right angle. 

Example ; 

Draw the right angled A ABC whose hypotenuse 
AC=,5 cm and AB = 4 cm. 

Since m 4B = 90°, B will be on 

the semicircle with AC as the diameter. 

  

Fig. 5-82. 

Find the mid-point O of AC. With O as centre and 
OA as radius draw the semicircle ABC. Mark B on 
அ 
ABC such that AB = 4 cm. 

B 

Note: Can we construct AABC 
without drawing the semicircle ? 

A Of 6 

Fig. 5-83. 

Exercise 7—4 

Construct right angled triangles with the following mea- 

surements making use of the semicircle. 

1. Hypotenuse 6 cm, one side 4 em. 

2. Hypotenuse 5°4 cm, one side 3°2 cm. 

3. Hypovenuse 7 cm, one angle 35°. 

4 Hypotenuse 5°8 cm, one angle 48°.
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7—5. Construction of Quadrilateral 

Recall $ 

(a) Five measurements are needed to construct a 
quadrilateral. 

Making use of three of the measurements we can comp- 

lete a triangle and thus find three vertices. With the remaining 
measurements we can determine the fourth vertex, 

(b) Angle in a semicircle is a right angle. 

In this lesson let us learn to construct a quadrilateral 
having 90° as one angle. 

Example ; 

In quad:ilateral ABCD,AB = 5cm, BC = 3°5 cm, 

CA=4 cm, AD = 36 cm, m/ZD = 90° Construct the 
quadrilateral. 

2D 
3-6 c From the rough figure we know 

that we have to complete the AABC 
3.5 and thea construct the semicircle 

with AC as diameter. Mark D on 
[2] கடி 

8 AC such that AD = 3°6cm. 
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Exercise 7-5 

Construct quadrilateral ABCD with the following measure- 

ments. 

1. AB = 6cm, BC=4 cm, CA=3%3 cm, AD = 2°8 cm, 

mZD = 90°. 

2, AB=6cm, mZBAC = 40°; mZABC = 60°, 

CD =3cm, mZD = 90°. 

3. AD =5cm, mZDAC = 45°, mZADC = 60°, 

mZB = 90°, AB = 350. 

4, mZzA = 90°, mZC = 90°, BD = 6cm, 

DC=35cm, BA = 3 cm. ' 

7—6. Construction of a cyclic quadrilateral 

We learnt that the prependicular bisectors of the sides of a 

triangle meet at a point known as the circumcentre of the 

triangle. 

Since there is only one circumcircle, we can understand 

that only one circle can pass through three non-collinear 

points. Hence toconstruct a cyclic quadrilateral we have to 

fix the three vertices of a triangle and draw its circumcircle. 

The fourth vertex is to be marked on it. 

Example : 

Construct the cyclic quadrilateral ABCD having - 

AB=5cm, BC =4cm, CA=Scmand AD = 3°5 cm. 

ச்‌ 
இண்‌ 

Fig, 5-86. Fig. 5-87 

Cc 
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(i) Construct AABC. 

(2) Draw the prependicular bisectors of AB and BC and 
‘let them intersect at O. 

(3) Draw acircle having O as centre and OA as radius. 

(4) Mark a point D on the circle such that AD = 3°5 cm. 
ABCD is the required cyclic quadrilateral. 

Exercise 7— 6 

Construct the cyclic quadrilateral ABCD with the following 
Measurements, 

1. AB = 48cm, mZBAC = 48°, m/BCA = 60°, 
mZABD = 35°. 

2. AB = 64cm, mZBAC = 65°; AC = 5cm, 
AD = 3°6 cm. . 

3. AB=72cm, mZABD = 40°, mZBAD = 100, 
: BC = 4cm. ்‌ 

4. AC=7em, AD =4cm, mZCAD = 48°, 
AB = 42cm. 

LIFE HISTORY OF MATHEMATICIANS 

Deseartes : 

You must know about Rene Descartes, a gentleman, 
soldier and mathematician, who had contributed a lot in the 
field of mathematics. He is considered to be the father of 
Analytical Geometry that we make use of now. 

He was born in a middle class family on 31st March 1596 
at La Haye in France. Owing to his delicate health, Charlet, 
the teacher of La Fleche School, took an instant liking to him 
and helped him in his studies. During his school days he 
had the habit of spending his morning hours in deep medi- 
tation. At the age of 18, he joined the army. After spending 
several years as a soldier, he developed a liking for philoso- 
phical studies. Later he developed a taste for mathematical 
research,
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His contribution to the development of mathematics is 
remarkable. He is the founder of the graphs. Graphs have 
originated from life situations. If we have to locate a house we 

have to mention whether the street runs from east to west or 

from. south to north and also the door number. In such cases, 
‘we come across graphs. With that as basis he realised that two 
quantities are required to fix a point. This resulted in the 
birth of Analytical Geometry. He is the man who paved the 

way for solving equations graphically. The great mathemati- 
cians Fermat and Pascal were his contemporaries. 

Srinivasa Ramanojam : 

One of the greatest of Indian Mathematicians is Srinivasa 
Ramanujam whose contributions to higher mathematics have 

been unique and bewildering at the same time. We have 
known of some of the contributions made by such eminent 
mathematicians as Aryabhatta, Brahmagupta and Baskara. 

Born on December 22, 1882 in a lower middle class 
family at Erode in Periyar District, Ramanujam had a short 

life - span of 32 years only. What remarkable 32 years! He 
developed a keen interest in mathematics in very early years 
and solved problems in arithmetic with astonishing ease and 
quickness, Even as a school boy, he would easily solve 
university problems. Most problems he would do mentally. 

He. joined the Government Arts College; Kumbakonam but 
could not go further than the Intermediate (equivalent to 12th 
standard) due to reasons of poverty: 

With the help of his friends, he was able to get an appoint- 
ment in the office of the Accountant General, Madras, but 
subsequently joined Madras Port Trust. Wherever he worked, 

whatever be his job, his primary and sole interest was 
mathematics. He knocked at the doors of eminent people 
with his results, but they were rather puzzled at the wide 
spectrum of his studies. With the assistance of these generous 

hearted gentlemen, Ramanujam got a Fellowship from the 
University of Madras for research under Prof. Hardy at the 
Cambridge University, with whom he had correspondence 

earlier and who had invited him to England.
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He-was in England for less than five years from 1914 and 
did a lot of research. He presented a good number of valuable 
papers to mathematical journals. He was elected Fellow 

of the Royal Society, the second Indian to be honoured with 

this most distinguished award. He returned to India only to 

die early in 1920. 

Ramanujam was a friend of numbers, rather as he used 
to say, every number was his friend. Once when Prof. Hardy . 

visited him at the hospital, Ramanujam asked what his car 
number was. Prof. Hardy replied, “1729, not in any way of 
any speciality about it.’’ Ramanujam replied at once, “How 

can you say that ? It is the smallest (positive) integer that can 
be represented as the sum of two cubes in mors than one way.’” 
Yes, 1729 = 10° + 9° = 12° + 1’. 

Ramanujam was fond of magic squares. We know that 
in a magic square the sums of the numbers in the rows, in 
the columns and in the diagonals are the samee Let us make a 
magic square with Ramanujam’s birth date in the first row. 

  

22 | 12 | 18 | 87 
  

21 84 32 2 

  

92 | 16 | 7 | 24 
  

4 27 82 26             

Won’t' you like to become a great mathematician like 
Ramanujam? He was a lonely figure who had to study 

by himself. You are lucky to have all the opportunities to come 

up. Be a Ramanujam.



6. GRAPH 

1—1. Plotting points on a graph sheet’ 

Let us recall all we have studied in the previous classes 
about plotting and reading the points on the graph. 
We learnt that any two mutually perpendicular lines can be 
taken ss the X and Y axes and that every point can be taken 
as representing an ordered pair with respect to the distances 
from the X and Y axes. The point (2, — 3) is at a distance 
of two units on the right side of the X axis and 3 units down- 
wards parallel to the Y axis. It lies in the fourth quadrant. 

Exercise 1—1 

1. Write dowa the coordinates of the points plotted in the 

gtaph as ordered pairs. 

Example: A (2, — 3) 

  

  
    

          

      
Fig. 6-7.
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2. Plot the following points: P (2, 2), Q(— 1, 4), 

௩(3,--1)) S(—-2-—-1), T3,1), V(—2,—4). 

3. By taking the scale 1cm = 2 units along the X axis 
and 1cm = 5 units along the Y axisform a cartesian plane 
and plot the following points: 

(— 4, 20), (8,10), (—6,— 15), (6,15), (--8,-- 10), 

(45 — 20), (10, —_ 25)s (~ 2, 10), (8, 0), (0, _ 10), (— 4, 0), 

(0, 20). 

4. What is the co-ordinate of the point of intersection of 
the axes? 

Answers 

1. ந(3,3); ௦(-3-4; ற(,2; ௩23); 
F(4,— 1); G(— 1,0); H(—2, —3); 1-0;70,2); 
K (4,0); L(0,—3); M(—1, 1). 

4. (0, 0). 

1—2. Graph of y = mx 

We have learnt to draw the graph of y = mx in the 8th 
standard. In Fig. 6-2, the graph of y = 3x is drawn. By 
looking at the graph carefully, answer the following questions : 

1, What is the x coordinate of A? 

2. What is the y coordinate of A? 

y coordinate of A 

3. coordinate ofA =o 

4. After finding the coordinates of B 

ry coordinate of B 
find the value o % coordinate of B 

5. Find the coordinates of the points C, D, E and find 
the ratio between the y and x coordinates separately. 

6. Does the graph pass through the origin ?
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Fig. 6-2. 

From ¢his we learn that : 

(i) The graph of y = 3x is a straight line. 

(ii) The origin lies on the line. 
(iii) The y co-ordinate of any point on the line is 

thrice that of the x co-ordinate. 

In the graph of y = 3x, 3 is known as the slope or gradient 
of the line. Can you guess the slope of the line ¥= 25? 
Draw the graph and verify. . 

The slope of the line y = mx is m. 

Exercise 1—2 
1, Draw the graph of y = — 3x. 

(a) Which quadrants does the graph pass through ? 
(b) Mark any » points on the graph and find their 

co-ordinates,
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y co-ordinate 
i atio ———___—__— 

ce) Rid heieats X co-ordinate 

(d) What is the slope of the line ? 

(e) Does the y co-ordinate increase or decrease as the 

X co-ordinate increases ? 

2. Find the equaticns of the lines passing through the 

origin and having the following slopes : 

4090-5 (6025 (௫5. 

3. Write down the ordered nai of any two points on 

the line y = 5x. 

Find the ratio of the differences between the y co-ordi- 
nates and the x co-ordinates. 

Similarly find the ordered pairs of 4 more points. Taking 
two pairs at a time find the ratio of the differences as above. 
What do you infer from them? 

If the co-ordinates of two points ona line are (x,, y,); 

(x,, Y,), what is the value of 2 —-¥2 9 
2 1 

Answers 

2. (a) y = 4x (b) y = — 5x 

(c) y = 2°5x (d) y = kx. 

1—3, Graph ப ததன்‌ அன) 

Taking the scale 1 cm = 1 unit along the X axis and 
taking 1cm = 4 units along the Y axis, draw the gtaph of 
y = 3x. 

Let us try to draw the graph of.y = 3x + 4, 
x 0 2 4 

y (= 3x + 4) 4 10 16
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Fig. 6-3. 

(8) 1%. Complete the following table : 

x 01 23 4 

y 4 10 16 

y—40 

2. Can you find the suitable values of y for the congecutive 
values of x ? ; 

3. Can you infer the value of y when x = 5? 

4. Find the differences between the values of y and x. 

_ 5. Compare the graph of y = 3x andy = 3x + 4, 
What can we infer ? 

6. Find the ratio y—4 in each case.
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(b) From the above you know that 

1, The line y = 3x + 4 is parallel to the line y = 3x. 

2. The two lines have the same slope. Their slope is 3. 

3. The graph of y = 3x +4 cuts the yaxisat y = 4 

that is, at (0, 4). 

4. In the equation y = 3x + 4, 3 is the slope and 4 is 

the intercept which the line makes on the Y axis. It is known as 
Y intercept. oo 

(c) To draw the graph of y = 3x + 4, 

1. Mark the point (0, 4) on the Y axis. 
2. From that point move 1 unit to the right in the 

direction parallel to the X axis and mark the point after 

moving 3 units upward in the direction parallel to the Y 
axis. 

3. Join the two points and produce the line in both 

directions. . 

(d) Draw the graph of y = 3x —5 and find its slope’ and 
Y intercept. 

Exercise 1—3 

1, Find the slopes and Y intercepts of the following 
lines : . 

(a) y=2x+5 (b) y = 4x —3 

(c) y = 3x—4 (dd) y=8 — 5x 

2. Draw the graph of the above equations. 

3. Find the ordered pairs of any four paints on the line 

= 5x — 2, Choosing any two points at a time, find the ratio 

of the difference between the second terms and the first terms. 
What can we infer? 

4. If (x1, y.) and (x,,y,) ate two points on a line, 
நீத ராடு me, represent ? 

  

what will 

Answers 

i. (a) Slope = 2, Y intercept = 5, 

(b) Slope=4,  Y intercept = — 3 
(c) Slope =3, + Y intercept = — 4 
(d) Slope = —5, Y intercept = 8
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1—4. Reading the graph 

Often we can see line diagrams or broken line diagrams in 

the newspapers to illustrate price index, budget figures, produc- 
tion of commodities etc. We must have a knowledge of these 

‘diagrams. Let us see what the word ‘line diagram’ means. 

(a) Positive and negative slopes 

Iny = mx + c we know that m is the slope andc the y 
intercept. Later we learnt that y = mx + c is an increasing 
function when m is positive and a decreasing one when m 
is negative. That is, if y increases, when there is an increase 

in x, then m is positive and the line is said to have a positive 
slope. On the other hand if y decreases when there is an 
increase in x, then m is negative and the line is said to have 

a negative slope. Hence the graph of aline will represent an 
increasing function if on moving from left to right it moves 
from the bottom to the top. Here m is positive. Tha graph 

of a line will represent a decreasing function if on moving from 

left to right it comes down from the top to the bottom. Here 
m is negative. 

In the following graphs identify the increasing and decrea- 

sing fuuctions : 

  

Fig. 6-4, 

In Fig. 6-4 (E), the value of y neither increases’ nor 

decreases. It is a constant function. What do you know 

about it ? 

(b) Finding the y intercept of a line 

We learnt that c is the intercept which the line y = 

mx + c makes with the Y axis. To find c it is enough if we find 

the y co-ordinate of the point where the line meets the Y axis. 

17
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Find the y intercepts in the following graphs : 

  

்‌ Fig. 6-5. 

(c) Finding the slope of a line 

Already we know that if the points (x1, y,) and (Xe. y,) 

lie on the graph of y = mx + ௦, thenm = ¥o — ¥1 

  

X, — Ky 

‘If the points (5, 2). (3, 4) lie on the graph of a line then 

the slope of the line m = ; — ; =—l, 

If (0, 3), (1, 5) are two points on a line, its slope m 
5—3 

1-0 
iS sz 2. 

When x = 0, the value of y is the intercept which the 

line makes with the Y axis. 

When the x co-ordinates are 0, 1, the slope of a line is 
the difference between the y co-ordinates. 

If (0, — 2) and (1, 3) are two points on another line you 
can see the slope of the line to be 3 —(— 2) = 5. . 

(dé) Finding the equation of the line 

So far we learnt the methods of finding the slope m as 
well as the y intercept and c or a line from a given graph. We 
also know that if the slope of a line is m and the y intercept is 
c then its equation is y = mx + c 

'
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Find the equations of the following graphs: 

பிய 
ப்பு 

inf 

ae 

  

Fig. 6-6. 

Answers 

y=2x+5; y=x—3; y=2x+ 8 

Exercise 1—4 

1. Find the equations of the following graphs : 
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2. . The following points are on the respective lines given 
against them. Find the missing number of the ordered pairs. 

line (a) (1, +05), 2...) 65) (2. 

line (b) (2, ...), (os, Ty (00, — 2), (00, 0) 

© Wine (€) (.s+5 3)s (3, coeds (3, eed (nes —3) 

line (0) (௮ 1), (2, (ரு), (“-3, ௮ 

3. If a point on the line d is (a, a) find the value of ‘a’. 

Answers 

(a) y = 3 —2x (6) 3 

() y=x—1 (d) y 

௩342 

— 2x —3 

1—5. Making use of the grapk y = mx +c - 

(a) Aman buys a gramaphone record player for Rs. 500 
and some records at the rate of Rs. 50 per record. This can 
be represented in an equation as y = 500 + 50x. The total 
cost depends upon the number of records. 

(i) What does 500 represent ? 

(ii) What does 50 represent ? 

The cost of the record player is Rs. 560. It is the y inter- 

cept of the line» The cost of a single record is Rs, 50, It is 
the slope of the line. Draw the graph of the equation and find 
the total cost, of a record player and 10 records. 

(b) The cost of arecord player with 6 records is Rs. 670 

and the cost of the same record player with 10 records is Rs. 850. 
Shall we find the cost of the record player ? 

(i) Plot the points (6, 670) and (10, 850) on the 
graph sheet. 

(ii) Join the points and produce the line. 
ல |
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(iii) At which point does the line cut the Y axis? 

What does it represent ? 

(iv) How can we find the cost of a record from the 

graph? 

  
Fig. 6-8. 

We know that the slope of the line represents the cost of a 

single record. 

y. —Y1 _ 850 — 670 

=m «10-6 
Exercise J—5 

1. A sum invested at a particular rate of simple interest 

amounts to Rs. 1300 in 3 years and Rs. 1500 in 5 years. 

Find the principal and the interest per year. 

2. Apperson bought a tape recorder along with 10 tapes 

for Re. 1600 and his‘ friend bought the same kind of tape 

Slope m =
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recorder with 20 tapes for Rs. 2100. Find the cost of the 
tape recorder and the cost of a single tape. 

3, A person travelling at a uniform speed was 120 km 
away from a particular place after a journey of 2 hours and 

40 km away after 4 hours. Find how far he was at the begin- 
ning of the journey. Find the speed. 

Answers 

1. Rs. 1000, Rs. 100 2. Rs. 1100, Rs. 50 

3. 40 km/hour, 200 km. 

2—1. Graph of ax + by + c = 9 

Let us try to draw the graph of the equation 2x—3y—6=0. 
It is an equation in x and y and the power is 1. Hence we can 

infer that it represents a straight line. We know that we can 

draw a straight line if we know two of the points on it. 

Ee 
பத 
தட்‌ 

a 

  

Fig. 6-9,
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Let ue change the equation 2x — 3y — 6 = 0 to the form 
y=mit+e. 

—3y = 6—2x 

3y = 2x — 6 

2 
y= zx 2 

From this we know the slope of the line to be +; the y 
intercept is — 2. 

When x = 0, y = — 2. Hence (0,— 2) isa point on the 
line. When x = 3, y = 0. Hence (3,0) is another point on 

the line. . 

By plotting these two points and joining them, we get 

the graphof y = 2x2 ie. 2x — 3y —6 = 0. 

In this figure we find the x intercept to be 3 and the y inter- 

cept — 2. ட்‌ 

An easy way of drawing lines of the form ax + by + c=0 
is to find the x and y intercepts and join them. 

What is the x intercept of the equation 3x + 4y + 6 = 07 

What is its y intercept? What is its slope? 

Exercise 2—1 

1. Draw the graphs of the following equations. Find their 

slopes. , , 

(a) 2x + 3y = 6 (b) 3x — 2y— 12 = 0 

(c) 6x + Sy + 15 = 0. 

2. What is the slope of ax + by + c= 0? Find the 

x and y intercepts. Examine whether there is any relationship 

among the x intercept, y intercept and the slope. 

Answers 

1. (8) Slope = — (b) Slope = 

A
l
 

(6) Slope. = — 

ol 2. Slope = = y intercept = 

lJ x intescept = .
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2—2. Graph of the form * + yok 

We learnt to find out the x and y intercepts of the equation 
ax + by+c=0. 

The x intercept of 2x — 3y —6 = 0 is 3 and the y inter- 
cept is — 2. 

2x — 3y —-6 =0 

உ கேழே =6 

Dividing both sides by 6, 

2x 3y _ ௩ ட _ 5 3 = 1 or 3 + 3 = 1. 

Look at the x and y intercepts of this form. 

If = த்‌ x = 1, what is the x intercept ? 

what is the y intercept ? 

If 4s + t = 1, what is the x intercept 7 

what is the y intercept 7 

Change the equations of the graphs of the previous 

exercise to the form = + ம்‌ ௬1 

x intercept of the line of the form * + ஆ = 1 is ‘a’s 

y intercept is ‘b’. Verify this by substituting x = 0 and y = 0 
respectively in the given equation. 

We have now learnt an alternate method to draw the graph 
of ax + by + c = 0 and to find the x and y intercepts. 

If 3x —- Sy — 12 = 0, then 3x — Sy = 12 

3x Sy _ x y 
12-13-1434 

The x intercept is 4 and the y intercept 2°4. 

Have we not learnt that when the x and y intercepts are 

டர intercept 
known, slope m தண்‌ை intercept ? 

In the above problem find ‘m’ and verify. 

= 1] *



Exercise 2—2 

1. Change the following equations to the form - 

  

ada 
a + b ba 1. 

| Equation 
. oo . in the form 

Equation x interceptly intercept; , y_y 

| ab 
  

(a) | 2x + Sy = 15 

(6) 4x—y = 8 

(c) | 2x + 3y = 9 

(@) | x+y = 4]. |       
  

2. Express the equations of the following gtaphs in inter 

cept form Then change them to the form ax + by + c = 0 

  

Fig. 6-10.
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3. Find the intercept of the following equations and 

. draw theis graphs : : 

(a) 3x — 6y = 12 (b) 2x + 3y —9 = 0 
- x ர 

௦4-34 6-0 5352 

Answers 

x y x தஹ 

1. 6 நர்‌ நு$-1 (00 ஷர! 
உ டர a © s+ 937! @ 2 +h=1 

3 

oo) 27+ 35 =1; x-2y+4=0 

tc) 2. + % =1;x+y+4+1=0 

x 3 ப்தி ப = . 

3. (8) 4,—2 (0) 2,3 (2-5 4 8 

3—1. Solving linear equations (a) 

So far we learnt to draw the graph when the equation of 
the line is given and: to read the equation when the graph is 
given. Now let us learn how to solve two linear equations 
graphically. - 

‘ 

We know. that non-parallel lines meet at a single point 
and that that point alone is the common point of the two lines. 

Hence to solve two linear equations : 

(1) Draw their graphs . 

(2) Find the co-ordinates of the intersecting point 

The co-ordinates are represented as an ordered pair end 
this ordered pair is the solution set of the two equations.
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Example : 

2x— y = 3andx + 2y = 4 | 

We can see that the x intercept of 2x — 3y == 3 is 1°5 and 

the y intercept is — 3. 

The x intercept of x + 2y = 4 is 4 and the y intercept is 2. 

Draw the graph of these and find the point of intersection. 
The point of intersection is (2, 1). 

            

  

    
  

  

  
  

              

  

Fig. 6-11. 
Hence the solution set of 2x — y = 3 and x + 2y = 4 is 

{ (2, 1) ட்‌ 

Exercise 3—1 

1. Find the solution set of the following equations 
graphically. 

(a) 2x--y =8 (b) x—2y =—1 (c) 3x—y =2 

= a =
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Answers 

(a) ((.2)} (b+) {2,9} © ((2,4) 

3—2. Solving linear equations (0) 

We know how to solve linear equations graphically when 

the solution set lies in the I quadrant. Now we shall learn to 

solve equation whose solution set is in any one of the quadrants. 

Example : 

x+y =—3and 2x — 3y = 4. 

The x intercept of x + y = —3is— 3; the y intercept 

is — 3 

The x intercept of 2x —3y = 4i82; the y intercep 

ie — 1.3. 

௬ 

5 
ணி 

1” aa gets 

  

  

F ig. 6- 12. 

On drawing the graph; we can find out the point of inter- 
section to be (—1, —2). 

The solution set is { (—1, —2) }.
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Exercise 3-2 

ந, Find the solution set graphically : 

(@—) F— Xa xt 2 =1 © 2x+3y=—1 

2x—y =—3 k+y=5 r+y=—! 

2. What are the x and y intercepts of the graph 
2s + 3y =0? What do you infer ? 

3, What are the slopes of the equations given in exercises 

3-1 and 3 - 2? What is there in common? 

Answers 

4 35 
1. (a) { (> > } 

(b) {(3.—1)} (6 ((--21)) 

2. x intercept = 0, y intercept = 0. 

3—3. Linear equations (c) 

So far the slope of one equation was positive and the other 

was negative. Now let us learn to solve equations having 

either positive slopes or negative slopes. 
ப 

(i) நிக 86 06 ஒர ௦8. 2-3] -6 and 

4x + 6y = 18? - 

Draw their graphs and find their point of intersection. If 

the slopes are equal, the lines are parallel. They do not inter- 

sect at real points. These equations are called inconsistent 

equations. 

What is the solution set of such equations? Examine 

whether it is a null set. 

The slopes of inconsistent equations are equal. What can we 

infer about the slopes of intersecting lines having equal slopes? 

y= 7x +5 and y= 3x +1 are two equations of 

interscting line. Are they inconsistent? Why? 
| .
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Exercise 3-3 (1) 

Which of the following pairs of equation are inconsistent ? 

(a) 2x — 3y = 7; ‘3x + 2y 5 

(b) 2x — 3y i 2x— 3y =3 

(c) 3x + 2y 5; 2x— 3y=7 

(d) 3x + 2y 5; 9x + 6by = 20 

(e) 7x — Sy = 12; 14x — 10y = 18 
॥ 

Answers 

— (b). (d), (6) ௨6 inconsistent equations, 

2. y = 2x — J! and 2y = 3x + 1 

When y = 2x — 1, what is the slope? What is y intercept? 

When 2y = 3x + 1, y=3x+ 4. Its slope is and y 

antercept is 3+ 

Now let us draw their graphs. 

  

Fig. 613. 

Are these increasing or decreasing functions ? 
॥
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(3) The graphs of two functions are given below. What 

kind of functions are they? What kind of slopes do they have ? 

Find their equations. With the help of the figure find their 

solution set. 

Since the x intercept of the Ist line is 2 and y intercept 5, 

its equation is e + — = 1 or 5x + 2y = 10. 

  

Fig. 6-14. 

The x intercept of the second line is — 4 and the y intercept 

— 2. Its equation is 5 + 4, = lorx + 2y = —4. 

|
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Exercise 3—3 (2) 

1. Find the solution sets of the following : 

(a) y=3x;x—-y=4 (0) x=4;x4+y=1 ட 

()x—y=1;y =3. 

2. Find the equations and solution sets of the following 

gtaphs : ்‌ 

  
Fig. 6-15 (a). 

ப
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Fig. 6-15 (b). 

Answers 

2. (a) x ty = 8; x—y =2; x= S5sy=3 

(b) 2x + y=12; x~—2y=1: x=S;y=2 

3—4. Linear equations (Uses) 

In this lesson we shall learn to form equations and then 

solve them. 

At first let us recall all that we have studied about mathe- 
matical sentences, 

If y is twice that of x, then y = 2x 

If y is greater than x by 3 then y = x + 3 

18
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If y is less than x by Sthen y = x — 5 

' If y exceeds two times x by 4 then y = 2x + 4 

Like this, the statement two times x and three times y sum 

up to 9 is written in mathematicai sentence as 2x + 3y = 9. 

Some statements and their corresponding equations are 

given below. Study them carefully. 

Statement Equation 

|, Three times y is equal to two times x 3y = 2x 

2. Two times y exceeds five times x by 3 2y = 5x +3 

3. 3 times x exceeds 2 times y by 7 3x — 2y = 7 

4, S times x is less than 2 times y by 3 5a = 2y—3 

_ Let us now see another kind of sentence. . 

Muthu buys 18 pencils and 7 pens for Rs. 20. 

If we take the cost of | pencil as Rs. x and 1 pen as Rs. y 
then we can form the mathematical sentence 18x + 7 y = 20. 

The cost of four 80 pages note-books is less than the cost 

of 3 one quire note-books by Rs. 2-80. 

If we take the cost of one 80 pages note-book as x paise 

and the cost of a 1 quire note-book as y paise, then the 
mathematical sentence is 

4x = 3y 280௦ 
3y = 4x + 280. 

Observe that both sides of the sentence are in the same 

unit namely paise. ்‌
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Exercise 3—4 

Frame mathematical sentences: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

7. 

10, 

4-1. 

y is 5 times x 

y exceeds x by 7 - 

y is 2 of x 

y is less than two times x by 9. 

x > y- Their difference is 7. 

x < y. Difference between them is 3. 

Two times x is less than 3 times y by 5 

5 times x exceeds 2 times y by 7 

Subtracting 5 times x from 3 times y we get — 6 

5 times 3 added to y is equal to 9 added to x. 

Answers 

y= 5x 2 y=x+7 3 y= $x 

y=2x—9 5. x—y=T7 6 y—-xK= 

3y—2x =58 5x—2’=7 9. 3y— 5x=— 

S(y+3)=x4+9 

Inequalities — Revision: x > a, x < a (x & R) 

In the Vill Standard we have learnt to represent graphi- 

cally an inequality in a single variable. Let us revise the 

same, 

  

Fig. 6 - 16.
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The equation x = 3 can be shown ia ths number ray by a 

big dot at 3. ்‌ 

When x > 3 (x & Z), the solution set of x is { 4,5, 6, ... }. 
If these points are marked on the number ray we will get the 

graph of x > 3. 

  

Fig. 6 = 17. 

When x > 3 (x & Q), the solution set includes all rational 

numbers greater than3. This can be represented graphically 

by drawing a hollow circle at 3 on the number ray followed by 

bold broken lines on the right. 

  

What do the gaps represent ? 

When the solution set lies in the real number system there 

will not be any gap inthe number ray. Hence, the graph of 

x > 3,x ER will be as shown in Fig. 6—19.



  

Fig 6-19. 

The graph cf » = 3, x ER, is the union of the graphs 

x-> 3andx = 3. 
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Fig. 6 - 20. 

The cne given below represents the graph of x < 3, 

xX. e Re 

  

Fig. 6-21.
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Exercise 4—1 

1. Find the solution sets of the following eqations and 

the inequalities graphically by taking the solution sets to be in 

(1) the set of real numbers (2) the set of rational numbers 

(3) the set of integers. 

(a2) x=4 (b) x >4 (c) x >—4 

(d) x <4 (9 x<—4(f) x>4 

(20௩௧4 (hb) x>—-4 @ 1-4. 

2. Find the inequalities represented by the following 

gtaphs and also the set in which the solution set lies. 

  
Fig. 6-22. 

Answers 

(a) x > —2, % 6௩ (b) 1<x, xEZ 

(c) x<—], xER (d) x >0, xER, 
|
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4—2. Inequalities: a >x <b 

In the last lesson we saw the graphs of inequalities of the 

form x > aand x <b. Let us now learn about the inequa~- 

lities which are the combinations of the above two types. 

  

  
        

      

  

    பிவி 

Fig. 6- 23. 

In the above figure the solution set is { — 1,0, 1,2} 

Since the limits of this are —1, 2, the inequality representing 

the graph is —2< x < 3,x EZ. 

The graph of — 1 < x < 2,x & Zis given below. 

  

Fig. 6-24. 

Note the difference between the above two inequality 

graphs (Fig. 6-23 and Fig. 6-24). 

: |
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_ The one given below is the graph of —2<x< 3,xceR 

  

Fig. 6 = 25. 

Find out the inequality as well as the solution set of the 
following : 

  

Fig. 6 = 26. 

Inequality —3 << x <4, x €Q. 

Exercise 4—2 

1. Draw the graphs of the following inequalities taking 
the solution sets to be in (i) the’set of real numbers (ii) the 
set of rational numbers (iii) the set of integers: 

(a) —3 <4 x%<4 (b)2<4 x<5 ()—3<x<0 
(dj) —1<x<3. |
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2. Find cut the inequalities representing the following 
graphs. Find also the sets on which they are defined. © 

Ea 
பிய cer eer ae ees 
oo BALE fo 

பயப்‌ டிபி 3220027770 22271) ௬ ன 

  

‘Answers 

2 @—-3<x<3,xeEZ (b)—-2<ex<eil, rEeZ 

- (ce) —2<x<3,xEQ (d)—3eRx<2,xER. 

4—3. Inequalities: ax + by > c, ax + by <c 

We know that every line divides the plane into two parts. 

Let us take the graph of 2x + 3y = 6. 

- ‘The plane (Fig. 6-28) now consists of half plane I, half 
plane J] and the line. Every point on the line will satisfy 
the equation 2x + 3y = 6. |



  

Fig. 6-28. 

The co-ordinates of the points A, B, C in the I half plane 
are (2, 2), (3, 1) and (1, 24) respectively. 

The co-ordinates of the points D, E, F in the II half plane 

afe (3, 1), (— 1, 15), G, —1) respectively . 

Let us fill up the following table : 

Plane Point x gy 2x + 3y Inequality 

I A 2 2 44+6 =10 2x +3y>6 

I B 3 1 6+3 =9 2x+ 3y>6 

I Cc 1 25 24+ 75 = 95 2x + 3y > 6 

I D 1 1 2+3 =5 2x+3y<6 

i , ந ஆ 165 —2 +4°5 = 2:5 2x + 3y <6 

11 F 3 ர்‌. 643௬3 2x+ 3y <6 
'
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Take some more points and find the inequalities, 

From this we see that every point in the I half plane satis- 

fies the inequality 2x + 3y > 6 and every point in the If half 

plane satisfies the inequality 2x + 3y < 6. ர 

Hence we know that, 

1. The solution set of 2x + 3y > 6 lies in the I half plane 

2. The solution set of 2x + 3y < 6 lies in the II half plane 

3. The solution set of 2x + 3y = 6 lies on the line. 

Let us shade the solution sets in the graph. 

  

Fige 6-29. 

Exercise 4—3 

Draw the gtaphs of the following inequalities : 

(1) 3x + 2y > 6 (2) 2x + Sy > 10 

Q) 4x+3y>24 (4) 3x +24 <6 
(5) 2x + Sy < 10 (6) 4x + 3y < 24
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4—4, Inequalities: y > kx; y < kx 

Take the graph of y = 2x and plot the points in the two 

half planes. After finding their coordinates find the inequa- 

lities satisfying the points in both the half planes. 

  

Fig. 6 - 30. 

A (— 2, 2) is a point in the J half plane. 

Hence x = —2,y = 2. 2x = —4,2 >—4 022 

B (2, — 4) is a point in the I half plane. 

Hence x = 2, y= — 4 ox =4,-4<4 oe ¥ < 2k 

For finding the inequality, it is enough if we take a point 
in any one of the half planes. 

Taking the graph of y = — 2x, let us shade the half planes 
denoting y > — 2x and y < — 2x respectively.
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Fig. 6-31. 

Exercise 4—4 

Draw the graphs of the following : 

() y>—3x (2) y < — 3x (3) y > 3x 

(4) y < 3x. 

4—5. Inequalities: ax + by >, ax + by <c 

The inequality ax + by >cis formed with the help of 

the equations ax+by = c as well as the equation ax + by>c.
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Hence the graph of ax + by >c includes the line 
ax + by = c and the half plane representing ax + by > c- 
The line will be thick. 

  
Fig. 6-32. 

The shaded part in Fig. 6-32 represents the inequality 
2x + 3y > 6. , 

in 2x + 3y > 6 we have a broken line. It denotes that 

the line is not a part of the solution set. 

Fig. 6 - 33 is the gtaphical representation of the inequality 
2x + 3y < — 6.
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Fig. 6 = 33. 

Exercise 4-5 

Draw the graphs of the following. inequalities : - 

()) 3x + 2y>6 (2) 2x + Sy > 10 (3) 4x + 3y > 24 

(4) 3x + 2y >—6 (5) 2x + 5y >—10 (6) 3x + 2y < 6 

(7) 2x + Sy < 10 (8) 4x + 3y < 24 (9) 3x + 2y<—6 

(10) 2x + Sy < — 10. 

5, Statistica] graph — Circular graph (pie diagram) 

We know that, 

Area of asector _ Central angle 
Atea of the circle ~ 360 

lf a circle is divided into many sectors, the ratios of their 

areas will be in the ratios of the central angles.
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In the figure the circle is 
divided into five parts. 

If the angles subtended by 

them at the centre are 75°, 90°, 

45°, 120° and 30° respectively, 

then the areas will be in the 

ratio 75 : 90: 45 : 120: 30. 

Making use of this we can 

express the given data by draw- 
Fig. 6~ 34, ing the diagram. 

Example : 

25% .of the boys of a school are in scouting, 15% in N.C.C. 

and 40% in Red Cross and other movements. Others are not 
in any movement. Represent the above data by a pie diagram. 

Total number of students 100% 
100% denotes 360°; 1 percent denotes 3-6’. 

  

  

Scouts 25% 25 x 3°6 90° 

N.C.C. 15% 15 x 3°6 54° 

Other movements 40% 40 x 36 144° 

Others 20% 20 x 36 72° 

Total 100% 360’ 
  

SCOUTS 

SS 8.0.0. 

OTHER 
MOVEMENTS 

IF OTHERS 

    
Fig. 6 - 35.
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Exercise 5 

Represent the following data by pie diagrams : 

1. The contents of a food stuff are as follows : 

carbo hydrate 40% ; protein 45%; fat 10%; 

vitamin 5%. 

  

  

  

2. Areas of oceans (in square kilo metre): 

Pacific 170; Atlantic 90; Indian ocean 65; Antarctic 20; 

Arctic 15. 

3. The expenditure of a family are as follows : 

Food Rs. 160; Dress Rs 80; Rent Rs. 60; 

Fuel Rs. 20; Other items Rs. 80. 

4. A rupee on ‘Khadi’ is distributed as follows ॥ 

Farmer 19 p; Spinner 35 p; Weaver 28 p: 

Washerman and dyer 8 p; Administrative agency 10 p. 

MATHEMATICS CLUB—ACTIVITY 6 
Puzzle 
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15° 

(5 + 9) (8 + 7) 

What is x°, ifx = 7? 

Number of two digit odd numbers 

15 in binary numeration 

ist, 2nd, 3rd powers of 2 - 

Simple interest for Rs. 500.at 10% for 18 months 

3° x 2? 

3° 

24 dozens 

1101, in decimal numeration 

125 + 1° = 10 + 9* 

6. Year of birth of Ramanujam 

12. 
13. 

14. 

15. 

17. 

18, 

44 in quenary numeration 

A perfect number 

Area of a right triangle with sides 9 and 8 forming a 
right angle ்‌ 

Compound interest for Rs. 1000 at 10% for 2 years 

Contribution of Indians to numeration © 

The greatest 2 digit prime 

44980. . ்‌



7. APPLICATIONS 

1, Direct Hire Purchase 

Sometimes we may not be able to pay the entire price 
of an article such as fan, radio, T. V. set, wet grinders 
vessels, houses, plots (for houses) etc., at the time of purchase. 
{n these situations we may pay a part of the cost at the time 
of purchase and agree to pay the balance or sometimes the 
whole cost in easy monthly instalments. 

You would have seen such advertisements in dailies. 
‘Plots for houses—Nehru Nagar—Chromepet—Rs. 3500 per 
ground—Rs. 500 at the beginning—the balance in easy monthly. 
instalments.’ 

While paying in instalments, interest will be charged for 
the amount due. Since the amount due decreases month by 
month in case of monthly instalments, the interest will also 
decrease in successive months. Let us work out such problems 
taking simple interest into consideration. 

Example 1; 

The cost of a cycle is Rs. 500. If we get in hire purchase 
scheme, we have to pay a simple interest of 15% per annum. 
If we pay in 12 instalments, find the monthly instalment. 

The cost of a cycle is Rs, 500 

Interest 15% 

500 x 115 
Amount due with interest = Rs. 100 = Rs. 575 

Let the monthly instalment be Rs. x 

Amount paid in 12 months = Rs. 12x 

Interest earned by the amount paid 

12 x 13 15 Rs. 39x 
= Rexx SoG * jog = RS ZH
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39 x 39 
Total amount paid = 12x + 27 Rs. 12 “20 3 

. 39 
2 122 40 * = 315 

_ 575 x 40 _ 
= “sig = Rs, 44-32 

The monthly equivalent payment will be Rs, 44-32. 

Example 2: 

The cost of aT. V. Set is Rs. 4200. If we want to buy it 
in monthly instalments we have to pay Rs. 1200 at the begin- 
ning and the balance in 30 instalments of Rs. 120 each. If the 
simple interest calculated is 18% find the amount paid? How 
much excess has been paid ? 

30 18 
Amount due =Rs. 4200 + Rs. 4200 X45 Xx Too 

= Rs. 6090 

a paid at the} = Rs. 1200 
eginning 

Interest earned for _ 30 18 30 acute | = Rs. 1200 x 2) x மட 8௨ 540 

Amount paid in 
30 instalments of » = Rs. 3600 
Rs. 120 each J 

Interest earned forthe| _ Rs. 120 x 30 x 31 ர்‌ 18 
instalment payments J ~~ 2x i2 “ 100 

= Rs. 837 

Total amount paid = Rs. 1200 + Rs. 540 + Rs. 3600 
+ Rs. 837 

= Rs. 6177 

Amount due = Rs. 6090 

Excess paid = Rs, 87
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Exercise 1 

1. The price of a fan is Rs. 420. A man agreed to pay the 
cost in 40 instalments with 18% simple interest. Calculate the 

-monthly instalment. 

2- The cost price of a wet grinder is Rs. 1500, A man 
purchased it agreeing to pay its cost in 20 equal instalments 
with 15% simple interest. Calculate the monthly instalment. 

3. An oil crushing machine costs.Rs. 4000. A man paid 
Rs. 1000 and agreed to pay the balance in 15 equal instalments 

at 15% simple interest. What is the total amount psid? How 
much is paid as interest ? 

4. The cost price of a radio set is Rs.600. A man purchased 
it agreeing to pay in 12 equal instalments with 12% simple 
interest. Find the monthly instalment. 

Answers 

_ |. Rs. 44-62 2. Rs. 89-88 3. Rs. 4431-25, Rs. 431-25 
4. Rs. 42-59. 

2—1. Compound Interest — Revision 

We have learnt in the earlier standards, what compound 
interest isand how to compute the compound interest and the 
amount. 

Notation used in compound interest : 

உ — principal 

n — time 

i — rate of interest 

Formula to find the amount in compound interest is 

A = P(1 + if 

Example :” | | 

Compute the compound interest on Rs. 500 for 2 years at 
5%. 

This can be done in two ways.
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Formula method : 

A= Pil + i° 

= Rs. 500 (1 + 0°05)? 

= Rs. 500 x 1:05 x 1°03 

= Rs, 551.25 

Amount = Rs. 551.25 

Interest = Rs. 551.25 — Rs. 500 

= Rs, 51.25 

Aliter : 
| Principal for the Ist year = Rs. 500 

. Interest = Rs. 25 

Principal for the 2nd year = Rs. 525,00 

Interest = Rs. 26°25 

Amount = Rs. 551.25 

Principal = Rs. 500.00 

Interest = Rs. 51.25 

Note: For rate of interest if we use R% instead of i, then 

the formula for finding the amount is A =P ( 1+ 100) 

Exercise 2—1 

Find the compound interest and the amount : 

Principal Rate of interest Time 

1. Rs. 2000 — 5% 2 years 

2. Rs. 2500 8% 2 years 

3. Rs,.3600 9% 2 years 

4. Rs. 1400 12% 2 years 

5, Rs. 5000 15% 2 years 

Answers 

1, Rs. 2205, Rs. 205 2. Rs. 2916, Rs. 416 
3. Rs. 4277-16, Rs. 677-16 4. Rs.1756-16, Re. 356-16 - 
5. Rs- 6612-50, Rs. 1612-50
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2—2. Compound Interest (a) —3 Terms 

’ Let us now see how to calculate compound interest for 
three years. 

A [ச 
Example 1; 

Calculate the compound interest on Rs. 2000 for 3 years 
‘ at 9% interest. 

Principal for the Ist year = Rs, 2000 

Interest thereon = Rs. 180.00 

Principal for the 2nd year = Rs. 2180-00 

Interest thereon = Rs, 196-20 

Principal for the 3rd year = Rs. 2376-20 

Interest thereon = Rs, 213-8580 

Amount = Rs. 2590-0580 

= Rs. 2590-06 

Interest = Rs. 590-06 

Aliter : . 
Using the formula 

A= P+ iP 
= 2000 (1 + 0:09)? 

= 2000 x 1°09 x 1:09 x 1°09 

= Rs. 2590.06 

Amount = Rs. 2590.06 

Interest = Rs. 590.06 

Bxample 2: 

Compute the C. I. on Rs. 3000 for 2} years at 8% interest. 

Principal for the Ist year = Rs. 3000 

Interest Rs. 240 ॥ 

Principal for the 2nd year = Rs. 3240.00 , 

Interest = Rs. 259.20
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Principal for the 3rd year = Rs. 3499-20 

Interest for the + year = Rs. 139-9680 
  

Amount = Rs. 3639-1686 

= Rs. 3639-17 

Interest = Rs. 639-17 

(Note: Interest for $ year is 4%) 

Exercise 2—2 

Find the amount and the C. I. 

Time 

3 years 

' 3 years 

3 years 

3 years 

21 years 

24 years 

25 years 

1} years 

14 years 

14 years 

Principal Rate of Interest 

1. Rs. 4000 9% 

2. Rs. 6000 10% 

3. Rs. 8000 11% 

4. Rs. 12000 12% 

5. Rs. 5000 8% 
6. Rs. 10000 10% 

7. Rs. 15000 12% 

Find the C.J. if the interest is compounded every 6 months. 

8 Rs. 9000 12% 

9. Rs, 11000 10% 

10. Rs. 20000 15% 

Answers 

1, Rs. 5180-12, Rs. 1180-12 
2. Rs. 7986, Rs, 1986 

3. Rs. 10941-05, Rs, 2941-05 

4, Rs. 16859-14, Rs. 4859-14 

5. Rs. 6065-28, Rs. 1065-28 

-6. Rs. 12425, Rs. 2425 

7. Rs. 19944-96, Rs. 4944-96 

& Re. 10719-14, Rs. 1719-14 

9. Rs, 12733-88, Rs. 1733-88 

10. Rs. 24845-94, Rs, 4845-94,
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2—-3. Compound Interest (b) 

Example 1: 

A man invests Rs. 2000 at the beginning of every year at 
6% interest. Find the amount to his credit at the end of the 
third year. 

Principal at the beginning of the lst year = Rs. 2000 

Interest = Rs. 120 

Amount invested at the beginning of the 

2nd year = Rs. 2000 

Principal for the 2nd year = Rs. 4120 

Interest = Rs. 247.20 

Amount invested at the beginning of the 
3rd year = Rs. 2000 

Principal for the 3rd year = Rs. 6367-20 

Interest =Rs, 3 82-0320 
Amount = Rs. 6749-2320 

=: Rs. 6749-23 

Example 2: 

Calculate the amount and compound interest on Rs. 6000 
for 3 years at 74 % interest. 

qk = 5+ 2) 

5% - ஜ்‌; 29% = 3 X 5% 
Principal for the Ist year = Rs. 6000 

Interest at 5% = Rs. 300 

Interest at 24% = Re. 150 

Principal for the 2nd year = Rs. 6450 

Interest at 5% = Rs. 322.50 

Interest at 23% = Rs. 161.25 

20
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Principal for the 3rd year = Rs. 6933.75 

Interest at 5% = Rs. 346.6875 

Interest at 23% = Rs. 173.34375 

  

Amount = Rs. 7453.78125 

= Rs. 7453.78 

Interest = Rs. 1453.78 

By using formula : 
R \n A=P € + 100) 

15 3 = Rs. 6000 ( 1+ ik im) 

_ . 43 43 43 
= Rs. 6000. x 40 x ao 5 40 

= Rs, 7453.78 

Interest = Rs. 1453-78 

Example 3: 

Calculate the amount on Rs. 5000 interest compounded 

once in 6 months for 14 years. 

Principal for the Ist 6 months = Rs. 5000 

்‌ ‘Interest = Rs. 200 

Principal for the 2nd 6 months = Rs. 5200 

Interest = Re. 208 

Principal for the 3rd 6 months = Rs. 5408 

Interest = Rs. 216,32 

  

  

Amount = Rs. 5624.32 

Amount = Rs. 5624.32 

Interest = Rs. 624.32 

_ [Note: Rate of interest for 6 months = 3 x 8% = 4%. 
Hence multiply the principal by 0°04] 

By using formula: 

P = Rs 5000; i= ~- x 0? - “040 = ௮1
% 

2 =3
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> | 5000 (1 4 004)” 

5000 x 1°04 x 1°04 x 1°04 

= Re. 5624.32 

Interest = Rs. 624.32 

Il 

Example 4: 

The cost of a machine is Rs. 20000. Its depreciation value 
is 5% per annum. Find its value after 3 years. 

The initial value of the machine = Rs. 20000 

Depreciation for the Ist year = Rs. 1000 

The value of the machine at | _ 
the beginning of the 2nd year } = நிலன்‌ 

Depreciation for the 2nd year = Rse 950 

  

The value of the machine at _ 

the beginning of the 3rd year J ~ Rs. 18050 

Depreciation for the 3rd year = Rs. 902.50 

The value of the machine at 
= ட 0 the end of the ard year} ~ B&27147-50 

[Note : Depreciation is calculated on the value of the 

machine at the beginning of the year-] 

This can be done by using the formula also. 

A = Pil + i}* 

= 20000 [ i + (—0°05) ]* 

= 20000 x °95 x 95% +95 

= Rs. 17147-50 

Exercise 2—3 

1. A man invests Rs. 3000 at the beginning of every year 

at 6% €.1. ind the amount to his credit at the end of the 

3rd year? 

2, A business man deposits Rs. 4000 at the beginning of 
every year at 8% C.I. in a bank. Find the amount to his 
credit at the end of 24 years.
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3. A business man deposits Rs. 15000 ina bank at 9% 

C.I. and withdraws Rs. 5000 at the end of every year. How 
much will he get at the end of the 3rd year ? 

‘4, The population of a city increases by 5% every 

10 years. If the population of the city is 640000 at the begin- 

ning of 1940, find its population at the beginning of 1970. 

5. The depreciation value of a machine is 10% per year. 

Find the value of the machine after 3 years if the present value 
is Rs. 12000. 

6. The depreciation value of a machine is 6% per year. 

A machine is bought for Rs. 25000. Find its value after 3 
years. 

Answers 

1. Rs. 10123-85 2. Rs. 13494-62 3. Rs. 3034-94 

4, Rs. 740880 5. Rs. 8748 6. Rs. 20764-60 

MATHEMATICS CLUB — ACTIVITY 7 

1. Anbu, Alagan and Arivu study in different schools. 
Tomorrow they will have a test. 

Anbu does not study in Mani High School. Alagan does not 
read in Sarva Jana High School. Mani High School pupils will 
not have Mathematics test. Sarva Jana High School pupils will 
have English test. Alagan will not hav: a Science test. In which 
schools do they study? What test will they be writing ? Do you 
want the name of the third School? Let it be the name of your 
own schcol. 

2. Ihave some hens and sheep. . The total number of less 
is 20. How many sheep do I have if the number of heads is 8 ?



8. MATHEMATICAL LOGIC 

1—1. Mathematical Statements 

(a) Look at the following sentences ; 

(1) India got freedom in the year 1947 

(2) India got freedom in the year 1857 

(3) When did India get freedom ? 

We can see that the first sentence is true, the second one 
is false and we cannot. say anything definitely about the third 
sentence. The first and the second sentences are known as 

statements. A statement is either true or false. 

8+5=13; 3x5=35; 9—4=6; 15+3=5 are some 

examples of statements. Of these 8+5=13; 15+3=5 are true 
statements whereas 3x 5=35 and 9—4=6 are false statements. 

Can you say whether the statement x + 5=13 is true or 
false? This question can be answered only if we know what 
value we give for x. We know that x+5=13 is true for x=8 
and is false for all other values of x. 

The sentences of the type x+5=13 are known as open 
sentences, 

(b) Quantifiers: All, every, some. 

. X+5<13 is an open sentence. It istrue for all values of 
x. If it takes values in the set {—3, —2, —1, 0, 1, 2, 3, 4,5, 6, 7} 
then x+5<13 is true for every x if x © { x/x <8}. The words 
“forevery x’’ and ‘for all x? give the same meaning. 

The statements ‘All the Tamilians are Indians’ and 
‘Every Tamilian is an Indian’ mean the same thing. 

We can say that if one is not an Indian, then he cannot be 
a Tamilian. Can we say that the converse is true? ‘ Some 
Indians are Tamilians’ is a true statement. ‘Some Indians 

ட்‌]
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are Tamilians’ means that there are some Indians other than 
Tamilians. 

This can be explained through a Venn Disgram. 

A B 

ஜி 

BCA A and B are not disjoint sets. 

Fig. 8-1. Fig. 8-2. 

(1). All B’s are A’s. (2) Some A’s are B’s. Some 
Every B is A. B’s are A’se There are | 
There is no B some A’s other than B’s. 
which is not A. There are some B’s other 

than A’s. 

Examples : 

(1) “All squares are rectangles.” Some equivalent sentences 
are given below: 

(a) If a figure is a square, then it is a rectangle. 

(6) Every square is a rectangle. . 

(c) There is no square which is not a rectangle. 

R 

Set R: Rectangles 

Set S: Squares 

Fig. 8-3.
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(2) ‘Some parallelograms are rectangles’. An equivalent 
sentence for this is, ‘there exists at least one parallelogram 

which is not a rectangle’. 

P 

Set P: Parallelograms 

Set R: Rectangles 

Fig. 8-4. 
(3) ‘Some prime numbers are odd numbers.’ It implies 

. that there exists at least one prime number which is not an odd 

number. Can you give an example for: it ? 

Bas ௦ 

P: Set of prime numbers 

QO: Set of odd numbers 

Fig, 8-5. 

Verify that the above figure holds good also for the 
sentence ‘‘Some odd numbers are prime numbers’ . Give 
an example for even prime number. 

Exercise 1—1 

State equivalent sentences for the following sentences. 
Draw Venn Diagrams. 

(1) Measure of every angle ofa rectangle is 90°. 

(2) Some rhombuses are squares. 

(3) Some multiples of 4 are multiples of 3. 

(4) There exists at least one multiple of 5 which is not an 
odd number. ்‌ 

(5) There is 10th std. in all High schools. 

(6) There is no boy who does not wear a blue shirt.
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1—2. Compound Sentences 

The combination of more than one sentence is known 

as @ compound sentence. We come across different kinds 
of compound sentences: in: mathematical logic. Let us see the 
kinds of compound. sentences. 

Look at the following sentences : 

ஐ? Today is a holiday. 

q: I will be at home. 

Some compound sentences got by combining the above 
sentences are given below : 

(1) Today is a holiday and I will be at home. 

(2) Today is a holiday or J will be at home. 

(3) If today is a holiday then I will be at home. 

(a) The compound sentence got by using the word 
‘and’ is true only if both the given sentences are true. 

If one of the given sentences is false, then the compound 
sentence will not be true. 

(b) The compound sentence got by using the word ‘or’ 
is true if either of the given sentences is true. If both of them 
are false, then the compound sentence got is also false. 

(c) The compound sentence got by using the words 
Jfeeecccees then’ is known as ‘conditional sentence’. It is 
denoted by p— q. It can be written as “if ற, then q’’. In 
“Tf p, then q’’ p is known as antecedent and q is known 
as consequent. This is very much used in mathematical logic. 

(d) Note: If ‘p: today is a holiday’ is a statement, then 
its negation is ‘Today is not a holiday’. It is denoted 
either by ~ p or by ‘not p’. ~ 

If p is true, ~ p is-not true. 

If pis not true, ~ p is true.
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ம. Mathematical Systems 

We know that “the sum of the three angles of a 
triangle is two right angles’’. You got this fact by measuring 

the angles of several triangles. 

Here is an example which warns us against 
making generalisations from some specific examples. 

Is n*+n+41 a prime number for alln © N? 

n 123 4 5 67 8 9 10 
n?+n+4) 43 47 53 61 71 83 97 113 131 151 

' From the above we are likely to conclude that n?+n+41 
always gives a prime number. This is not correct. Ifwe take 
n=40 then n?+n+41=1681=41x41. We find therefore 
n?+n+41 does not represent a prime number for alin < N. 
Similarly we cannot accept any property found in some 
specific examples as a generalised fact. A sentence is to be 
proved to be true or false only through mathematical logic, 

We build up a massive structure of mathematical facts, 
known as theorems. using (a) some undefined terms as point, 

' line, plane (b) some postulates and axioms and (c) some terms 

or definitions based on those undefined terms and axioms. This 
constitutes a mathematical system. For different terms and 
axioms we come across different mathematical systems. 

Greeks applied mathematical logic to ‘prove geometrical 
facts 2500 years ago. Euclid collected more then 400 theorems 

and published his famous books, in 300 B.C. The proofs given 
in Euclid fills us with wonder even today. Euclid took the- 

following five postulates : 

(1) A line can be drawn joining two points 

(z) A line has no starting point and_no end point 

(3) A-circle can be ‘drawn by taking a point as its 
centre for given radius : 

(4) Right angles are equal to one another 

(5) If the sum of the interior angles formed by a 
transversal cutting two lines is less than ‘two right angles, 

then these lines will intersect at a point.
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The Enclidian geometry based onthe above five 
postulates is a-wonder to the world. Some new geometries 

have been developed by modifying these five postulates. The 
geometries invented by Lobachevski, Riemann and Bolyai 

have created new history. You will learn about these 

geometries in higher mathematics. 

2—2. Direct Proof 

The words ‘if then’ are very much used in mathematica 
logic. In p > 4q, p is antecedent or hypothesis and q is conse- 
quent or. conclusion. 

~ Let us consider p --q as a postulate or an accepted fact 

If pis true; then:q is also true. 

Direct method of proving facts; 

Postulate; p> q_.(if p, then q) 

Given: ஐ 15170௦, : 

Conclusion: q_is true. 

Examples : 

1, Axiom: Those who get the first mark will get 
scholarships. ்‌ 

Given : Kuppan got the first mark. 

Conclusion:: Kuppan will get the scholarship. 

2. Axiom: The sum of the angles of a triangle is 180° 

Given: ABC is a triangle. 

Conclusion: m/A+mZB+ mC = 180°. 

If p>-q and.q-—>r then p:—r. 

_ 3. Axioms: (i) If square, then it is rectangle, p > q. 

க (ii) If rectangle, then it is quadrilateral, qr. 

Given: ABCD is a square. 

Conclusion: p—-q and q—>r 

™ ல ற அரு 

If square then it is quadrilateral.
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Defined terms : 

Centre, radius, line, circumference, chord, Right angie, 

triangle, perpendicular, hypotenuse, equal, congruent. 

Axiom: If the hypotenuse and one side of a right angled 

triangle are equal to the hypotenuse and the corresponding side 

of another right angled triangle, then the two triangles are 

congruent. 

_ Using these we can prove the following theorem : 

_ ‘Theorem: The line drawn perpenticular toa chord of a 

circle from its centre bisects the chord. ட்ட 

Data: Let O be the centre and OA be the radius of the 

circle. AB isa chord. 

OC 1 AB. 

  

Fig. 8-6. 

To prove that: AC = CB 
Proof: JoinOA and OB (Axiom) 

In A OAC and A OBC 

m ZOCA =m ZOCB = 90° (data) 

Radius OA = Radius OB (defined term) 

oc = oc 

“, AOAC= AOBC (Axiom) 

ட்‌ AC = BC (defined term)
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2—3. Indirect method of proving facts 

‘There are three kinds of பகர்‌ proofs: 

(a) Method of elimination 

(b) Giving counter examples 

(c) Proving the contra- positive 

Method of Elimination 

Consider that an article was stolen from a house and only 
four persons used to visit that house. A has gone out when 
the theft took place; B did not come out of his house on that 
day; Cis a follower of Gandhi. Therefore we can conclude 
that A,B,C are not thieves and the fourth one is the person 
who committed the theft. 

We can give one example for this method in geometry. 
Axioms : 

(1) Iftwo angles of a triangle are equal, then their 
opposite sides are also equal. 

(2) If two sides of a triangle are not equal, then the 
angle opposite the bigger side is greater than the angle opposite 

‘the smaller side. 

To be proved: 

If two angles of a triangle are not equal, then the side 

opposite the greater angle is bigger than the side எனா 
the smaller angle. 

Proof : ~ 

  

Fig. 8-7. 

Given: 

In A ABC, mzZB> mée,
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To prove that: AC > AB 

Proof : 

If AC = AB then m Z B= m ZC (Axiom 1) 
It violates the hypothesis. 

Therefore AC ௨ AB. 

1f AC < AB then AB > AC 
i.e. MZC > mZB (Axiom 2) 

This also violates the hypothesis. AB>> AC 

AC > AB. 

Note the following : ச 

AB = AC, AB > AC and AC > AB are the only three 
possibilities. Out of these we eliminate two possibilities 
as they contradict the hypothesis and conclude that 

the third possibility holds good. 

(b) Disproving through counter example 

n?+no+ 43,n GN is a prime number. This state- 
ment is disproved by giving one counter example. 

The statement “Any quadrilateral with all sides congruent 
is a syuare’’ can be disproved by giving a counter example, 
namely a Rhombus. 

The statement “All prime numbers are odd numbers’’ 

can be disproved by giving.a counter example, namely 2. 

(c) Proving the contra-positive 

In p > q, if g is not true, we can prove that p is also not 

true. . 

That is, p ~ q and ~ q > ~ pare,two statements having 

the same meaning. 

Example ; 

a = Z, if a*isaneven number, then a is also an even 

number.
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q: ais pot an even number. 

j-e. a 1S an odd number. 

If a is an odd number, then a? is also.an odd number. But 
a? is given tobe an even number. Therefore ~ p is true. 
So we conclude a cannot be odd. ~ p > ~ p is equivalent to 

p> q. 

1, 

a is an even number. 

Exercise 2-3 

Some axioms and some data are given below. Find 
the results which can be obtained from them. 

(a) 

(b) 

(6) 

(9 

(8) 

(f) 

(g) 

(h) 

The sum of two.sides of a triangle. is greater than the — 
third side. 

ABC is a triangle. . 

{fa man has completed 21 years, he 88 got 
franchise. One who has completed 25 years can be.a 
candidate. 

The age of Anbarasan is 24. 

The numbers divisible by 12 are divisible by. 4. 

The last two digits of a number which is divisible 
by 4 is divisible by 4. 

The opposite angles of a cyclic quadrilateral are 
supplementary 

ABCD is a cyclic quadrilateral. 

If it isa full moon day we can play “‘Kilithattu’’. 

Today is.a full moon day. 

Only males have colour blindness. 

She is my mother. ட 

If there isa heavy crowd the film is a good one, 

I didn’t get the ticket. 

w>v; u>w; x>u. 

v is not true.
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{i) If A is green, B is red. 

If A is blue; B is black. . 

If B is. red, Y is white. 

A is green. 

2. Tell the theorems using the following axioms : 

(a) A and B are students 

C and D are students 

Sister of A is C 

Sister of D is -B 

Brother of A is B 

(Find 8 results) 

(b) Brother of B is A 

Father of A is C 

(c) Brother of B is A 

Brother of A is C 

Brother of C is B 

Brother of D is B 

MATHEMATICS CLUB—ACTIVITY 8 

‘Solve the following puzzles which have letters instead of 
digits. 

1, cRosS § 
ROADS 

DANGER (Take S = 3) 

2 “AA A . 
B BB 

ccc 

BAAC
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MATHEMATICS .CLUB — ACTIVITY 9 

‘Magic Squares 

In the following squares the sum of each of the rows, 
columns and the two corner diegonal column are the same. Next 
to them can be found the squares explaining the development. 

  

18 18 
  

5 10 8 
  

12 
    4   14   i6       

  

84 81 80 57 
  

66 54 12 18 51 5௦ 18 
  

17 47 46 2! 43 42 24 
  

40 28 27 37 96 30 31 38 
  

82 84 85 22 28 88 88 25 
  

4i 23 82 44 45 18 18 48 
  

49 15 14 52 53 11 10 58 
      58   691     62     63} 
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