‘1.1, Quadratic Equation
An equation, which contains the square of th
tion, ¢ unknown '
power, is called a quadratic equation or an equation of thc( :fnu:l\)(lie

A second degree equation in one variable x of the form
2 o
. ax*+bx+c=0 , wherea#0anda,b, c are real numbers
" is called the general or standard form of a quadratic equation "
Here a is the co-efficient of x2, b is the co-efficient of x and constant term is
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The equations x> — 7x + 6 = 0 and 3x?> + 4x = 5
are the examples of quadratic equations.

x2 — 7x + 6 =0 is in standard form but

3x2 + 4x = 5 is not in standard form.

If b = 0 in a quadratic equation ax? + bx + ¢ =0,

then it is called a pure quadratic equation. For Activity: Write two pure
example x2 — 16 = 0 and 4x? = 7 are the pure quadratic jquadratic equations.

- equations.
1.2 Solution of quadratic equations

To find solution set of a quadratic equation, following methods are used:
completing square

(1) factorization (i1)
1.2(i) Selution by factorization:
In this method, write the quadratic equation in the standard form as
ax?+bx+c=0 (1)
If two numbers r and s can be found for equation (i) such that r + 5 = b and rs =4
then ax? + bx + ¢ can be factorized into two linear factors.
The procedure is explained in the following examples.

Solve the quadratic equation 3x2 — 6x = x + 20 by factorization.
32— 6x=x+20 (i)

The standard form of (i) is 3x2-7x-20=0 (11)
and ac =3 x=20=-60

Here _a=3,b=-—7,c=-—-20
As --12+5==-—7and—-12x5=-60,s0
~ the equation (ii) can be written as

. 3124 5x-20=0

A (x-4)+5(-4)=0

(k=4 (Bx+5)=0

4=0  or  3x+5=0,thatis,
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Write the following quadratic equations in the standard form and point out

" pure quadratic equations.
. . x*+4 x
(). x+7)(x=3)=-7 (i1) 3 an~
x+1 . x+4 x-2
=6 < B SR
a3 x5 : ki Vx+2 28
B x | Sl St o)
, 3 Solve by factorization:
i) x2—-x-20=0 (ii) 3y2=y(y - 5)
(i) 4-32x=17x2 (iv 2-llx=152
e x 25 ; 3. & o]
B 12 P NS R P el
3. Solve the following equations by completing square:
(i) Tx2+2x—-1=0 (i1) ax’+4x—-a=0,a#0
(iii) 11x2-34x+3=0 (iv) I2+mx+n=0,120
(v) 332+ Tx=0 (vi) x2-2x-195=0
% e
(vil) —x%+ 5 =aX (viii)) x2+17x + .MHu =0
8 3x%+5

e 4 - e (x) 7(x + 2a)* + 3a® = 5a (Tx + 23a)

1.3 Quadratic Formula:
1.3. (i) Derivation of quadratic formula by using completing square method.
The quadratic equation in standard form is
axl+bx+c=0 , a#0
Dividing each term of the equation by a, we get

b c
2.2
X+ ~
nk+a 0

wEEa,m constant term .M. to the right, we have

b c
v N
X~ + 2 e
g " g

. b \2
>&5m AMMV on both sides, we obtain







{ writing in the standard form
H-@x-2)(x+2)=0
x+4-(2-4)=0
+4=0

ati mhxz—btibz—m

%e , we have

: ' = F V(92 -4x1x8

g f" 2x1

B0 \BI -2 9:\i5 947
. 2 T

9+7 =2

. X= 2 =5 =-1

s

s
o8
s +

B 9-7 16
_,:_;xﬁ 7 = 5 =-

ﬂ the roots of the given equation. Thus, the solution set is (-8, -1}.

equations using quadratic formula:
(i) S5x2+8x+1=0
(iv) 4x*-14=3x

(vi) 3% +8+2=0

4 —
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| y (x) —(l+m)~ 2+ 20+ m)x= VT"{'



