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How weuld we go about it? It turns out that we oan extend the faws of exponents

died earls suoth b g tey ooreal s il the
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“nse of these laws, o need to Lt understand wiod. for example 4+ is. So,
W some work to do!
fine g for areal numbera > U us follows:
[ >0 be a real number and » a posiive integer. Then tfa =bfh =y and
- ().

| J
n the language of exponents, we define /g = a”. So. in particular, Y2 =2"
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There are now two ways to look at 42.
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EXERCISE 1.5
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2. Find: (1) o" (ii) 32‘ (i) 16° (av) 125°
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3, Simplify: () 22 (i) 57 (i) — (iv) 72.8?
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POLYNOMIALS

2.1 Introduction

ohtraction, multiplication and

“on e tud o4 lyebraic expressions, their addition,
e some algebraic

“ision i earher clacses. You also have studied how to factoris
~xpressions. You may recall the algebraic identities :

() =¥+ 2y )

(x -y =x-2y+)

$ -3 = ty) (k=)

an

i . use in factorisation. In this chapter, we shall start our study with a particular
eone lgebra. expression, called polynomial, and the terminology related to it. We
3 « study the  cinder Theorem and Factor Theorem and their use in the

ion to the above, we shall study some more algebraic

{actonsation of polynomiais. i audit
on and in evaluating some given expressions.

identities and their use in factorisati
2.2 Polynomials in One Variable

¢+ a variable is denoted by a symbol that can take any real

2

1 ot ps hegin by recalling th

Lue. We vse the letters X, v, 2, etc. to denote variables. Notice that 2x, 3x, — Y. -5 X

sypressions, All these expressions are of the form (a conistani) ¥ x. Now
which is (a constant) x (a variable) and we do

ases, we write the constant as a. b, ¢, etc. So

toaic

we want to write an expression
tant is. In such ¢

art 1‘§."

SUppPe©e
wot know whe't the cons

the LApleSSiUu wi]l be ax, say.
However, there is a difference hetween 2 letter denoting a constant and a letter

denoting a variable. The values of the constants remain the same throughout a particular
syation, that is, the values of the constants do not change in a given problem. hut the

value of a variable can keep changing
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EXERCISE 2.1

1. Which of the following expressic s are poiynom 1<« ne vanabic and which are
not? State reasons for your answer,
() 4x'-3x+7 (il) y* + /2 (i A+ 2 L =
y
(V) x'0+yp'+ 0
2. Write the geelticients of ¥” in cach of the following:
' 2 + 4y N 9 2 A ) . " v oL 1 5
0 Wy (i) 2~ x> +x (i) = (iv) v2x-1

,
3. Give one example each of a binomial of degree 35, and = mumamial of degree 100.

Write the degree of each of the following polynomisis:

(i) Sx'+dx+7x (if) 4"
(i) 50— 7 (iv) 3
5. Classify the following as linear, quadratic and cubi~ pr oo ale.
M P+x (i) x = x° @iii) y ~y 4 @) I+x
(V) 3t (vi) (vii) 7x’

2.3 Zeroes of a Polynomial

~ Consider the polynomial ~ p(x) = 5x* = 2x* + 3x - 2.
If we replace x by 1 everywhere in p(x), we get
p(l)=5x(1y-2x(1y+3x(1)-2
=5-2+3-2 .
=4

So, we say that the value of p(x) atx = 11s4.
~ Similarly, p(0) = 5(0)° - 2(0)* +3(0) -2

=2
-~

" Can you find p(-1)?

- Fvample 2: 1 the value of each of the following polynomials at the indicated value
of variables:

(i) p(x)=5x"-3x+7atx= 1.

(i) g =3 -4t Ji1 aty=2.

(i) p(r) =4 +5¢ -F +6atr=a.
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0, a factor of 2x+ 4. In fa - w1 check this without applying the Factor
I'heorem, since 2x + 4 = 2(x + 2) ’

Example 7 : Find the value of k, 1f x - 1 is a factor of 4x” + 3x% - 4x + k.

As x — 1 is a factor of p(x) = 4x* + 3x> ~4x + k, p(1) =0

'~ Solution :
p(1)= 4(1) +3(17 - 4(1) + k

. Now,

0 4+3--4+k=0
1.C, k= -3
. W will now use the Factor Theor=m ‘o 7 taris= = 2= polynomi-!
|

" \ou are aiready familiar with the factorization of a quadia

v’ + /x + m. You had factorised it by splitting the middle term ' - - tha

: ab = m. Then x* + Ix + m = (x + a) (x + b). We shall n&»("tl}"f) factonise quadratic
polynomials of the type ax® + bx + ¢, where a # 0 and a, b, ¢ arc constants

. Factorisation of the polynomial ax’ + bx + ¢ by splitting the middle term 15 25

~ follows: 35
== 3x = first term of quoticnf

' Let its factors be (px + ¢) and (rx + 5). Then x
al+bx+ce=(px+q)(rx+s)=prx’+(ps+qr)x+qs

. Companing the coefficients of x?, we geta = pr.
Similarly, comparing the coefficients of x, we get b =ps +qr.

" And, on comparing the constant terms, W¢ get c = gs.

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

-~ (ps)gr) = (pr)lgs) = ac.
i 2 + bx + ¢, we have to write b as the sum of two

Therefore, to factorise a <
This will be clear from Example 13.

;l‘ numbers whose product 15 ac.
Factorise 6x* + 17x + 5 by splitting the middle term, and by using the

-’ Fax:tg'lp Hngc:rcm.

5 _ (By splitting method) &
Bo"uq“g'H “and pg =675~ 30, then we can get the factors.

' So, let us look for the pairs of factors oi 30. Some arc | and 30,2 and 15,3 and 10,5

and 6. Of these pairs, 2 and 15 will i7.

if we can find two numbers p and ¢ such that

giveusp * G-
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how, et us.mm:dm tactorising cubic polynomials. Here, the spliting method wil! not
appropriate to start with. We need to find at least one factor first, as you will see in
‘the following example. ' |

ol now look for ail th wactors of 6. Some ¢ * these are £1, + 2,

3, +6. 8,210, £12, 415,220, +24, £30, 160

B tria.. we find that p(1) = 0. So x - 1 is a factor of 7. ).

Now we see that x’ - 23x + 142x - 120 = x* - x* - 22x* + 22x + 120x - 120

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

1 =(x~ 1) (x*~22v+ 120) [Taking (x - I) common]
‘We could have also got this by dividing p(x) by x - 1.

ow x* — 22x + 120 can be factorised either by splitting the middle term or by using
he Factor theorem. By splitting the middle term, we have:

x2=22x+120=x* - 12x - 10x + 120
= x(x - 12) - 10(x - 12)
=(x-12)(x-10)
=235 = 142x - 120 = (x - 1)(x ~ 10)(x - 12)

EXERCISE 2.3
1. Determine which of the following polynomials has (x + 1) a factor :
() L+xi+x+l (i) A+ e+ x+ |
i) ¥ -x - (2+V2)x+ 2

rmine whether g(x) is a factor of p(x) in each of the

(i) Y+ + 3 +x+

2. Use the Factor Theorem to dete
following cases:
() plx)y=20+x -2x-1,gx)=x* |
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