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Yos, it is I'So you hav: 'ear: 

some work to do! 

How wuld we g0 abo:: i' t turns ou! that we can extend the iaws ofexponents 
tirat h d the 

iied enrl: 
urther i *tended 

to eVcii 

NCHse of thesc laws, wc need to first understand w, for example 42 is. So, 

fine Va for a real number a>æ 4s follows: 

(iv) (7) (9) = (63) 

(iv) 35 .75 

There are now two ways to look at 42 

3 

3 

Let a> 0 bc a real number and n a pos1uve integer. Then a -b, if þ= a and 

h>0. 

3 

in ihe language of exponents, we define a a", So, in particular, /2 =2 

42 = 

MATHEMATICS .So, using (in), e can 

42 = 

= 2 =8 

3 

(}i - (64): -8 



NUMBER SYSTEMS 

Iot a> n he a roal numhor and n and a be rational numbers. Then. we have 

Example 20 : 

Solution : 

(ll) 
7 

1. Find: 

2. Find : 

3. Simplify : 

obfv; 

3 

() 9: 

2 ! 
(i) 2· 2 

{1) 

EXERCISE 1.5 

(ii) 32 

(ii) 

(ii) 16 

(ii) 

11' 

iv) 125 

(iv) 72. 8i 

23 



POLYNOMIALS 

2.1 Introduction 

(x+y =+ 2ry +t y 

(x- y) = - 2xy + y? 

o: e ud'edalgsbrajc expressions, their addition, subtraction, multiplication and 

Cison in earlher classes. You also have studied how to factorise some algebraic 

expressions. You may recall the algebraic identities: 

x-= (* t y) (x -) 

0962CH02 

CHAPTER 

2.2 Poiynomials in One Variabie 

2 

Use in tactorisation. In this chapter, we shall start our study with a particular 

a'geb1a. expression, called polynomial, and the terminology related to it. We 

inder Theorem and Factor Theorem and their use in the 
o study hc 

factonsation ofpolynomiais. lu avdition to the above, we shall study some more algebraic 

identities and their use in factorisation and in evaluating some given expressions. 

I et u's begin by recalling that a variable is denoted hy a symbol that can take any real 

aue We use the letters x, y, z, etc. to denote variables. Notice that 2x, 3x, - r, --r 

ait algic expressions. A!l these expressions are of the form (a constani) x x. Now 

supycse we want to write an expression which is (a constant) x (a variable) and we do 

ot know whet the constant is. In such cases, we write the constant as a. b, c, etc. So 

the cxp1essivu ill be ax, say. 

1 

However, there is a difference between a letter denoting a constant and a letter 

denotinga variable. The values of the constants remain the same throughout a particular 

uatjon, that is, the values of the constarts do not change in a given problem. but the 

value of a variable can keep changing 



PotY NOMIALS 

1. Which of the following expressens are oiyiomaBsn one vanable and which are 
not? State reasons for your answer. 

) 4r-3r+7 

(v) x0+y'+9 

() 2+xtx 

2. Write the coefficients ofx in each of the following: 

() 5+42+7x 

() x+ 
(v) 3r 

EXERCISE 2.1 

() y + J2 

5. Classify the following as linear, quadratic and cubic pvnorials. 

(ü) 2-x tx 

3. Give one example each of a binomial of degree 35, and ofa mononial of degree 100. 
4. Write the degree of each of the foilowing polynomiaks: 

2.3 Zeroes ofa Polynomial 

Can you find p(-1)? 

(ü) x 
(vi) 

=-2 

of variables: 

Consider the polynomial pr) = 5r- 2r + 3r- 2. 

If we replace x by I everywhere in p(x), we get 

So, we say that the value of p(*) at x = i is 4. 

Similarly, p(0) = 5(0) - 2(0)° + 3(0) -2 

() 4-y 

= 4 

(iv) 3 

p(1) = 5 x (1) -2 x (1)? +3 x (1) -2 
= 5-2 + 3 -2 

(vii) 7r' 

() p)= 5x-3x + 7 at x= 1., 

() q() - 31- 41 + l aty= 2. 

(i) p)= 4+ 5 -+6 at t a. 

(iv) y+ 2 
V 

(iv) v2x-1I 

29 

(iv) i+x 

Example 2 : Find the value of each of the following polynomials at the indicated value 



PoLYNOMIALS 

Example 5 : 
Solution : 

EXERCISE 2.2 

( at 

C198 sri 

bsr 



PotY NOMIALS 

So, < r 2 is a factor of 2r + 4. In fa. a check this without appiying the Factor 
T'heorem, since 2x + 4= 2(r + 2). 

Example 7: Find the value of k, ifx - 1 is a factor of 4:+ 3r- 4x + k. 

Solution : Asx- 1 is a factor of p(r) = 4r' + 3r-4r + k, p(l) =0 
Dl) = 4(1} + 3(1' - 4(1) + k Now, 

So 

I.C., 

4 +3-- 4 +k 0 

We will now use the Factor T heorem to fr ctorisa o/2e polynomi! ofi 
You are aiready familiar with the factorisation of a quadra i. 
xIr t m. You had factorised it by splitting the middle term 2r 

ab = m. Then x + lxt m = (x t a) (< + b). We shall now tiy 8 factorise quadratic 
polynomials of the type a' + bx t c, where a+0 and a, b, c are constants 

Factorisation of the polynomial ar + bx tc by splitting the middle term i as 

follows: 

k3 

Let its factors be (px t q) and (rx + s). Then 

ax? + bxtc=(px + g) (rxt s) = pr x' + (ps t qr) x + qs 

Comparing the coefficients of x', we get a =pr. 

Similarly, comparing the coefficients of x, we get b=ps t gr. 

And, on comparing the constant terms, we get c = gs. 

Example 8: 
Factor Theorem. 

Solution pt 

3x? 

This shows us that b is the sum of two numbers ps and qr, whose product is 

(ps\gr) = (pr\qs) = ac. 
Therefore, to factorise ar + bx + C, we have to write b as the sum of two 

numbers whose product is ac. This will be clear from Example 13. 

alyake 
o hat 

Factorise 6r'+ 17x+ 5 by spliting the middle term, and by using the 

(By splitting inethod) : if we can find two numbers p and q such that 

and pg =6x5 30, then we can get the factors. 

So, let us look for the pairs of factors of 30. Some are i and 30, 2 and 15, 3 and 10, 5 

and 6. Of these pairs, 2 and l5 will give us p tq 17. 

-= 3x = first term of quotient 



34 

Solution 2: 

Example 9 : 
Solution : 

17 

e ab. So, ab = 6. S0, look tor 

6 are 1, 2 

-(5 x 

5) 

-6 
. 



A'so, p(3) =3?-(5 3) -6 ( 

Now, let us consider tactorising cubic polynonals. Here, the splitting method will not 
be appropriate to start with. We need to find at least one factor first, as you will see in 
the following example. 

Exampie 10 : 
Solution: 

a factr 

hal now look for ail the uctors of 
+4, ), +6.8, +10, t12, i 15, 120, +24, + 30, 160 
B triai. we find that p(1 ) =0. So x -I is a factor of ;. x). 

Now we see that - 23r +t 142r -120 = r--22r? + 22x + 120x - 120 

=r-1)- 22x(r -1) + 120(x - 1) (Why?) 

We could have also got this by 

So. 

. Some these are ±1, +2, 23, 

Now x*-22x + 120 can be factorised either by splitting the middle term or by using 

the Factor theorem. By splitting the middle term, we have: 

= (x- 1) (r-22r+ 120) [Taking (x - 1) common] 

dividing p(x) by x - 1. 

r-22x + 120 = x?- 12r - 10x + 120 

) +r +r+l 

(ü) +3r' +3r +*+1 

- x(r - 12) - 10(x- 12) 

x'-23r?- 142r- 120 = (x - 1)(x- 10Xx - 12) 

= (r- 12) (x - 10) 

1. Determine which of the following polynomials has (rt )) a factor : 

EXERCISE 2.3 

() pa) 2r+x'-2r-1,gr) x+ 1 

(ü) +++x+| 

() r-t-(2+ ) 
2. Use the Factor Theorem to determine whether g(x) is a factor ofpx) in each of the 

following cases: 
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