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An equation of the form ax® + bx + ¢ = 0, where a, b and ¢ are real numbers and
a # 0, is called a quadratic equation in the variable x.

For example :

x2 _3x + 2 =0 and 6x2 + x — 1 = 0 are quadratic equations in the variable x.

A number o is a root (or solution) of the quadratic equation ax? + bx + ¢ = 0 if it satisfies
the equation i.e. if a0 + ba + ¢ = 0.

For example :

When we substitute x = 2 in the quadratic equation x2 - 3x + 2 = 0, we get
22 _3x2+2=0ie 4—-—6+2=0ie 0=0, whiche 19 true. Therefore, 2 is a root of the
quadratic equation x* — 3x + 2 = 0. ;

When we substitute x = 3 in the quadratic/ equation x2 — 3x + 2 = 0, we get
32 _3%x3+2=0ie 9-9+2=0ie 2«Owhich is wrong.

Therefore, 3 is not a root of the quadratiesequation x>—=3x + 2 =0. a
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Factorisation can be used to solve quadratic equations. |

The equation x2 — 3x + 2 = 0 can be written as (x — 1) (x—2) = 0.

This equation can be solved by using a property of real numbers called
zero-product rule.

Zero-product rule
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If a and b SFe o numbers or expressions and if ab = 0, then either a = 0 or
b =0orbotha=0andb =20 ¥

Using this rule, the solutions of the equation (x — 1) (x — 2) = 0 can be obtained by putting
each factor equal to zero and then solving for x. Thus, we get

xr—1 =0orx—-2=0
= x=1orx=2.

Hence, the solutions of the equation x* — 3x + 2 =0 are 1 and 2.

Method to Solve a Quadratic Equation by Factorisation

Proceed as under : —

# Clear all fractions and write the equation in the form ax®* + bx + ¢ = 0.

« Factorise the left hand side into product of two linear factors.

« Put each linear factor equal to zero and solve the resulting linear equations.
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Solution. Given x2 - 2x - 15 =0

= x2-5x+3x—-15=0

= xx-5)+3x-5)=0
= (x-5)x+3)=0

= x—-5=0o0rx+3=0

= x=5Horx=-3.

Hence, the roots of the given equation are 5, —3.

m801ve:6x2+x—1=0.

Solution. Given 6x2+x—-1=0

= 6x2+3x—-2x—-1=0
= 3x2x+1)-1R2x+1)=0
— 24+ 1) Bx—-1)=0
— 2% +1=00r3x-1=0
1 1
= X =— 0rx= —-.
2 3

Hence, the roots of the ;"gi?iren equation are i %

2!
Solve:9x2+6x+1=0.

Solution. Given 9x2 + 6x + 1 =0

= 9?2 +3x+3x+1=0
— 3xBx+1)+1Bx+1)=0
= Bx+1)Bx+1)=0
— 3x+1=00r3x+1=0
=4 x=—lnrx=—1.

3 3

Hence, the roots of the given equation are —%’-, —%-

Note that the given quadratic equation has equal roots.

Solve: 2:1:—%:1.

Solution. To clear the fractions, multiply both sides of the given equation by x. We
get

292 — 1l =x
= 2%2-—x-1=0
et _9¢ +x—=1=0
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Solution.

Example 6.
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= 2xx-1)+1x-1)=0
= 2x+1)(x-1)=0
= 2x+1=0o0orx-1=0
= x=—10rx=1.

2

Hence, the roots of the given equation are —% sl

. x+3 2% + 1
T x-1 3x — 5

Given 222 = 211

= (x+3)Bx-5)=x-1) 22 + 1) (By cross-multiplication)
= 3x?-56x+9x—-15=2x"+x—2x — 1
= 3x?+4x-156=2x2-x-1

= 32 -2%*+4dx+x—-15+1=0

= x*+5x—-14 =0

= x*+Tx-2x-14=0

= x@+7)-2+7)=0

= (@ + 7)) (x—2)=0

= '+ 1 =0ery—2=0

= x=-T7orx=2.

Hence, the roots of the,given equation are —7, 2.
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x—1 X

Given % +x_1=§

x—1 T 2

X x_1=2l.
2

To clear the fractions, multiply both sides of the given equation by L.C.M.
of denominators i.e. by 2x (x — 1). We get

20 xx + 2 @—1) (x = 1)="9x%x =)
2x? + 2x% — 4x + 2 = bx? — bx
4x? — 4x + 2 = bx? — bx

4x* — 5x? —4x + 5x + 2 =0
—x*+x+2=0

x> —-x—-2=0
x*-2x+x-2=0
xx-2)+1x-2)=0
x+1)(x-2)=0
x+1=0o0rx-2=0

==y 0 4.4 1 0 4 1

x=—1orx= 2
Hence, the roots of the given equation are —1, 2.
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w An equation of the form ax® + bx & 0, where a, b and ¢ are real numbers and a
# 0, is called a quadratic equa n the variable x.

w A number « is a root (or SOlwl of the equation ax? + bx + ¢ = 0 if it satisfies it i.e. if
ao’ + ba + ¢ = 0.

w A guadratic equation can be solved by factorisation and then using zero-product
rule.

w To solve a quadratic equation, proceed as under :

(i) Clear all fractions and write the equation in the form ax® + bx + ¢ = 0.

(i) Factorise left hand side into product of two linear factors.

(iii) Put each linear factor equal to zero and solve the resulting linear equations.

] S | NSRS

-




	034_R
	035_L
	036_R
	037_L
	038_R
	039_L
	040_R
	041_L
	042_R
	043_L
	044_R
	045_L
	046_R
	047_L
	048_R

