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QUADRATIC EQUATIONS
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A Introduction when e = x=28
Thus, the roots of 6x°> = 384 are 8.

A simple linear equation is an algebraic statement

of equality that involves only one variable, the degree Example 2: Solve 16y* = 25

of which is not more than 1. Solving a simple linear

equation gives us the one and only value of the = = %
variable that satisfies the equation. 4
R — ;s e
& — b 16 =0
K |
| 3 5
o e i b = [2+3)(7:3).=0
Quadratic equations are of two forms. : :
1. In the pure form of quadratic equations, the ~ Thus, either ~ y + e Elpory — =0
degree of the variable is always 2. Examples of
pure quadratic equations are: . I Dy (s §= = Dot 1
2 =25, 8x2 = 392 4 4 4
2. Inthe standard forn::f of qu'adratic equations, - P $i B e - D 1-1—-
the degree of the variable is 2 as well as 1. 4 )

Examples of the standard form of quadratic I
equations are: Thus, the roots of 16y~ =25 are + 12.
P—4x—32=0,6"+x-12=0
Example 3: Solve 2x* + 9x = 35

A Solving Quadratic Equations  Sip I: Move all terms to LHS leaving 0 on the
RHS to convert the given equation to the

standard form.

Example 1: Solve 6x* = 384

:.:2"-'19'-—8i = 64 = 22+9x-35=0
. | g Siep 2. Factorise the quadratic trinomial on LHS
=> #—-64 =0 lep 2: q .
=> (x+8)(x—8) =0 = 222+ 14x—5x—35=0
.. Thus either +x4+8=0, or x—-8=0 = 23 + 7)—5(x+7):0
~ when x+8 =0 = x=-8 = 2x—5)(x+7) =0
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Step 3: 'Treat each factor as a simple linear equation e S,
to solve and find the roots of the quadratic Example 6: Solve 30 Tge Ny
equation.
g 5 e Sy g =5 E;+3)(x—1)=_(2xx;5)(3x—5)
= Db Bl =5 —x+3x—3=06x"—10x— 15x + 25
= X +2:—3=6x—25x+ 25
g e Bk y=—7 = 62-25x+25-#-2+3=0
2 =  52-27x+28=0
_— 5 =  5¥-20x-7x+28=0
Thus, the roots of 2x* + 9x = 35 are 2 and —7. o S (x— 4) — 7 (x—4) = 0
5 e
CHECK: When x = 7 = 2.5 = f"“ ‘77) (’; Pl e peed
— X— l+= O & a—
(2 X 2.5:X 2.5)+ (9 X 215) = &5 . s s,
— 12,0 = 22,0 =0 .
= 35 =35 = % indoRk x=4
When x = -7 x+3 2x-5 7
(@ix=7 %X =T+ (9%-7), =33 Thus, the roots of 3—5 =" are 4 and 5 -
= 9000, =00 Some equations can be reduced to the standard form
== 35 =35 of quadratic equations by simple substitution.

The roots obtained satisfy the given quadratic
Example 7: Solve (a—2)*—6 = a— 2

equation.
Example 4: Solve ¥ —x—30 =0 Let a — 2 = x, then we have
X¥—6=x

= # —6x+5x—30 =0 BRI Lo s
= reversfi R i =  2-3x+%-6=0
3 )Y 6] 10 s auafspa s PaURlo
= x+5:0 or x""6 :0 e (x+2)(x___3)=0
7 ¢ e Qhmie =3 x+2=00rx-5=0
Thus, the roots of ¥* — x— 30 = 0 are —5 and 6. -, x=—20rx=3

- 6 Asa—2 = x,

X
Example 5: Solve 2 5 = a—2=-2o0ra—2=3

2 x“+10 x+1 =54 i st i
7x(x+ 1) = I Example 8: Solve a* — 254 + 144 =0

75> + Tx = 6x° + 60
I —6x+7x—60 =0
X+ T7x—60 =0

Let a* = x, then we have
PZ—25x+ 144 =0

0 | A

P+ 12%x=5x—60 =0 = ¥ —9x—16x+ 144 =0
x(x+12)=5 (x + 12)=10 == x(x—9)—16(x—9) =0
= x=160x—9h=0
(x—5)(x+12) =()
= x—16=0o0rx—9=0
X—o=0 or . x+12°=1
= e are x = 19 = x=16orx=9
Asa’=zx,
7.1'-' * 6 — a2:16 or ﬂ2=9
Thus, the zoots of x°+10 x+1 are 5 and —12. — a =4 or a==3

@
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Framing a Quadratic Equation

A quadratic equation is solved by expressing it as a
product of factors being equal to 0. As a reverse
process, given the roots, we can frame a quadratic
equation as shown in the following examples.

Example 9: Frame the quadratic equation whose

roots are 2 and —4.

Given 'x =h2:ior x=—4

= x-2=0 or x+4=0

Multiplying the two equations, we have
(x-2)(x+4)=0

= X +4x-22x-8=0

= P+2x-8=0

Example 10: Frame the quadratic equation whose

3 7
roots are ~ and >
_ 3 2
Given X = —g ar. (xS~ ?
=) S5x= -3 o> /=72
= Hhx+3=0 or 7x—2=0

Multiplying the two equations, we have
O+ 5)(7e—2) #30

= 35 10x+2lx—6 =0
— 3552+ 11x—6 =0
Try thisl!

Frame the quadratic
equation that would have
the following roots:

(i) 6 and & (ii) —-i- and‘;-

Exercise22.1

1. How many roots do each of the following
equations have?

G) 3x—2=7 i) 25%—9 =0
i) 254 —9 =0 (iv) -1-%=1
v) "fg= 4 — 3= 0

(vii) 22 + 4x—5=0  (viii) ¥* +3x=0
2. Solve the following quadratic equations.

@), «* = 81

(i) 2+ = 450
(i) 4% = 64

(iv) 5¢° —245 =0
(v) 622 —726 =0

(i) (x+7)(x—7)=0
(vil) @x+ 1) (3x—2) =0

vl x(2x~1)=0
(ix) ¥ —x—6=0
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(x) ¥ +5x+4=0
(xi) #—7x+10=0
(xil) #* —4x—21=0
(x111)x2+2x—35 0

(xiv) &> —10x—24 =0
(xv) 2 —5x+2=0
(xvi) 5¢° — 16x+ 3 =0
(xvii) 3x° + 7x—6=0
(xviil) 4%° + 17x—15=10
(xix) 5% = 18— 27x
( xx) 8x* + 1 =6x
Xxi) 15x2+14x+3 0
( kAL = % O
(xx111) 21x2 Z282— 5
8

oo o il LD S -

(xxv) 6(x* + 1) = 13«




‘ 3
(xoovl) ax — 2 =

5x
A= 3
(xxvi1) R = 8x
S Al 2
oSl PR
. S5x+7
(XX1xX) 3x__1=8x
2x i 3
xxX) 209 9r+3
_ 3 ¥ 4x
() x—l_x2+4
4 X 2
(i) x?—l__4x+1
5x—20_x—l

e
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3. Solve the following by reducing to the standard
form of quadratic equations.
(@) 4+ a?+15=84+ a)
(i) (2a—1)®+ 35=12(2a- 1)
(i) (3a + 5)% + 16 = 30a + 50
(iv) a*—294° + 100 = 0
(v) a®—354>+ 216 =0

oo | 1
Wi = — =k e (Hmt:Let;=x)

ah 8
4. Frame quadratic equations that would have the
following roots.

(xxil) "4 e T 49

(1) 2and 3 (1) 2 and -2
(1) 4 and -5 (iv) =3 and 7

(V) % and 4 (vi) 3 and %

e 1 4 1
(vi1) gand'Q‘ (vi1i) v andz
ey 1 2 a3
@) 5 and ~3 () ~7 and =

1. Solve 9x2 = 729
2. Solve 25y* = 49
3. Solve 42+ 52x+ 25 =0

Revision Exercise

4. Solve x* — 222 + ‘120 =0
10x +14

bx — 2

5. Solve:

=16x_
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