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A quadratic equation in x is an equation in which the highest power of x is 2. The

standard form of a quadratic equation in x is ax? + bx +c =0, where a, b and ¢

are constants and a # 0.

Examples 3x2+5x =2, -6x2=7x+9 and 3x2-25=0 are quadratic
equations in x.

Solution of a quadratic equation

In general, a quadratic equation has two solutions, which are also called roots.
The two solutions may be equal.

Let the roots of the equation ax? +bx + ¢ =0 be x =o and x =p. Then each of
the values of x must satisfy the equation, that is, aa®+boa +c=0 and
ap? +bB+c =0. %

Solving a quadratic equation

To solve a quadratic equation, we first factorize it and then use the principle of
zero product, which states: If the product of two expressions (or numbers) is
zero then at least one of the expressions must be zero. We can express this
symbolically as follows.

Ifab=0thena=0 or b=0 or botha=0and b=0.

Example If (x -1)(x -2)=0 then by the principle of zero product, either
x-1=0 or x-2=0.

Ifx-1=0thenx =1 If x -2 =0 then x =2. S ox=1 or 2.
Now we can write the steps for solving a quadratic equation.

Steps 1. Write the equation in the standard form (that is, in the form
ax? +bx +c =0).

2. Factorize the quadratic expression on the LHS.
3. Set each factor equal to zero.
4. Solve each of the resulting linear equations.

_Solved Examples

EXAMPLE 1  Solve the equation x?2+4ax+3=0.
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Solution To begln with, let us factorize the LHS of the given equation with 0 on RHS.

x2+4x+3=0 or x%2+x+3x+3=0
or x(x+1+3(x+1)=0 or (x+1)(x+3)=0
By the zero-product principle, either x +1 =0, which gives x = -1
or x+3 =0, which gives x =-3.
Therefore, the roots (or solutions) of the equation are -1 and -3.

Veriﬁcation

Let us substitute the two values of x in the given equation one by one.
When x = -1,x% + 4x +3 =(-1)2 +4x(-1) +3 =1 -4 +3 =0, which is true.
When x = —:’.',,x2 +4x +3 = (—3)2 +4x(-3)+3 =9-12 +3 =0, which is also true.

Hence, the solutions x = -1 and x = -3 are correct.

EXAMPLE 2 Solve the quadratic equation 8m?2 -10m -7 =0.

Solution Given, 8m2? -10m-7=0 or 8m?-14m+4m-7=0
or 2m(4m-7)+1(4m-7)=0 or (4dm-7)2m+1)=0.
By the zero-product principle,

either 4m -7 =0,i.e., 4m =7,i.e., m =%

or 2m+1=0,ie.,2m =-1,1i.e., m——2-1--
7 -1

Hence, the solutions = - and ?

EXAMPLE3 Solve the equation 4x2 —12x + 9 = 0.

Solution Given, 4x2? -12x+9=0 or 4x2-6x-6x+9=0
or 2x(2x-3)-3(2x-3)=0 or (2x-3)2x-3)=
By the zero-product rule,

either2x-3=0 or 2x-3=0.

eitherx=§ or x=§-
2 2

Hence, the solutions are g and g ,which are equal.

EXAMPLE4 Solve 4p? —81 =0.

Solution Given, 4p%-81=0 or (2p)2-(92=0 or (2p+9)2p-9) =
This means either2p+9=0 or 2p-9=0.
Therefore, either p = —g or p :—2—-

Hence, the roots of the equation = ?9 g .
EXAMPLE 5 Solve the equation (x —3)(x + 5) = 9.
Solution Here, (x -3)(x +5) =9 or x2+(5-3)x-5x3=9

[ (x +a}{x—b]:x2 +(a — b)x —abl
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or x2+2x-15=9 or x2+2x-15-9=0 or x2+2x-24=0
or x2+6x-4x-24=0 or X(x+6)—4(x+6)=0 or (x+6)(x-4)=
This means either x +6 =0, that is, x = -6
or x —4 =0, that is, x = 4.
Hence, x =-6 or x =4.So, the solutions of the equation are -6 and 4.

EXAMPLE 6 Solve the equation x .89 3, x+0.
e —c x

Solution Multiplying both sides of the given equation by x,

x(x—£J=3x or x2-40=3x or x2-3x-40=0
X

or x2-8x+5x-40=0 or x(x-8)+5(x-8)=0 or (x-8)(x+5)=
Hence, either x —8 =0, which gives x =8
or x+5 =0, which gives x = -5.
Therefore, x =8 or x =-5.So, the solutions are x =8, -5.
8
+ —.
x-2 x+3

EXAMPLE 7 Solve the equation

Solution Multiplying both sides of the given equation by (x —2)(x +3), the LCM of the
denominators,
8

3 .
(x —2)(x +3)[—2 +m:| =2(x -2)(x +3)

or 3(x+3)+8(x-2)=2{x2+(3-2)x -2 x3}

or 3x+9+8x-16=2(x2+x-6) or 2x2+2x-12=11x-7
or 2x2-9x-5=0 or 2x2-10x+x-5=0

or 2x(x-5)+1(x-5)=0 or (x-5)2x+1)=

Hence, either x —5 =0, which gives x =5

or 2x+1=0, which gives x =-%-

Therefore, x =5 or x= ~% - Hence, the solutions are x =5, — —

EXAMPLE8 Solve the equation ol Tt
x+2 2x-3
Solution Given, X+3 .3X-7 . (x+3)2x-3)=(x+2)8x-7)
x+2 2x-3

or x(2x-3)+32x-3)=x(B8x-7)+2(3x-7)

or 2x2-3x+6x-9=3x%2-7x+6x-14

or 2x2+3x-9=3x2-x-14

or 3x2-2x%2_-x-3x-14+9=0

or x2-4x-5=0 or x2-5x+x-5=0

or x(x-5)+1(x-5)=0 or (x-5)x+1)=0.

Hence, either x -5 =0, which gives x =5 or x+1—0 which gives x = —-1.

Therefore, the solutions of the equation are
ownloaded from https:// www. studlestoday com



Downloaded from https:// www.studiestoday.com
A-128 ICSE Mathematics for Class 8

1. A quadratic equation is of the form ax? + bx +c =0, a # 0.

2. To solve a quadratic equation, (i) factorize the LHS, (ii) set each factor cqﬁal to zero, and
(iii) solve the resulting linear equations.

Solve the following equations.

1. () x2+5x+6=0 (i) 3x2 +17x +24 =0 (i) x2 -7x+12 =0
(iv) 2x2-11x+5=0 (v) x2+8x-20=0 (vi) 6x2 +7x -3 =0
(vil) x2 -x-42 =0 (vili) 2x2 -x -3 =0

2. (1)12x%2-6=9+8x (i) 8x2 +x =6 -x

2
3. W2x2-2-1, (i) dx®+13x+12 —0 () Xk =m?
3 3 2 3 3
2
(jv]E_ﬂ‘_zx
2 2

4. ({)x2-2x+1=0 (i) 9x2 +24x +16 =0

5. ({)a’-4=0 (i) 2x2-32 =0 (iii) 9x2% -625 =0

6. (i) (x+6)(x-2)=-7 (i) (y -6)(y +1) = -12
(iii) (2x +3)(2x —-1) = ~(3x +1) (iv) x2 =225 —(x +3)2
(V) x(x+1) +(x +2)(x +3) = 42

T PR S g% 5 ay 2*-1._8

x-3 8 3x-2 x
8. mi--2 W) 84+-3 =2 (i) 3x -2 =14
x b'e X x+2 X
9, [1)_:2____‘?_:-1 [u)_i___ﬁ_:l (i) 4 4 4 =§
x-3 x-8 x-6 x-8 2 x-2 x+2 6
10. mx+2=2x—3 (il]2x+1=3+x
X+3 3x-7 : 5-3x 1-x
11. mx+1+x+11=4 {mx+7+2x+6=
x-2 x+3 x+1 2x+1

1.(i)-3,-2 {ﬂ}'uﬁ, -3 (i) 3,4 (iv) 5, 3 (v)-10, 2 (vi) = .1 (vil) 7, ~6.. (viii) - ,~1 |
3 2 - a's 5
2. (1) _—65% (i) —LE ] 3. §~2 (i1) ~§-.L25 W-1,-2 (iv)-5,3
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4.(1)1,1 {u)ﬁﬁ .22 a4 w22
. - 3 . 3 3
. . 1 ; . o BG e
6.1)1,-5 (i)2.3 {_ﬁ.l)z.—2 (iv)9,-12 (v)3,-6 7.(1)-2.5 {11]-4_.-T. (ﬂl)?.
8.0-3.5 W4 ()5, | 9.(02.13 10,20 (1102
10. (5. -1 ()2, -7 and 5:; (111]_'2;_5—"3g
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Revision Exercise 7

1. Solve the following linear equations.

2x-6 2x+3 7x +1 x+7
i = i -2x=5-
L x-2 x+2 ) 4 8
(iii) 2 + S : v X #4,-1 (iv) 0.01x +0.008(5000 - x) = 44

x-4 x+1 x2_3x-4

2. In a panchayat election, the winning candidate received 1100 votes more than his only
opponent. If 16,186 votes were cast in all, how many votes did each candidate receive?

3. Divide T 6000 between two friends so that one gets four times the other.
4. Find the smallest integer three fourths of which exceeds 96.

5. Let x be an odd integer and -7 < x < 7. Represent the solution set of this inequation on a
number line.

6. Solve the following simultaneous equations.
(1) 7x+9y =130,y —x =2

y X
#)11x~7y+13=02-%X ¢
() 1 ~7y + 5 2
(i) 11(x —5) +10(y —2) +54 = 0, 7(2x 1) +9(3y ~1) = 25
y

(iv) 100x +§ =201, 25x +y =52

W) 2-—=
X

12,817
y 12'x y 12

7. (i) The sum of two numbers is % and their difference is % . Find the numbers.

(i) The sum of the digits of a two-digit number is 14 and twice the digit in the unit place
plus three times the digit in the tens place is 35. Find the number.

(ili) Two packets together weigh 84 kg. One of the packets weighs 20 kg more than the
other. How much does each packet weigh?

8. (a) Plot the points on a graph paper and draw the line passing through them.
(i) (-2, 4) and (3, -1) (ii) (-4, -1) and (2, 2)

(b) Draw the graphs of (i) y =3 -x (ii) 2x -5y =1.

(c) Solve graphically.
)x-y=32x+y=9 (@{H)x+y+2=03x-2y+1=0

9. Solve the following quadratic equations.

(1) 3x* -5x +2=0 (1) 5x% -4x-1=0 {iii}5x+%=26
{W}£+E—£+§ (v]_x_+x_ﬂ_§ G Z 3  2(6+x)
2 x 8 x x+1 X _12 3 6—.)(-— 15

e B N

xX+7 x+3:g

10. Find the values of x and y

(i) 2x2 +y? =18,3x% +2y% =35 (i) x2 +y2 =18,3x2 -2y% = -6
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11. The sum of two numbers is 7. Five times the first number plus thrice the second number
equals 29. Find the numbers. -

~ ANSWERS

1.(()x=-6 ({i)x=-31 (i)x=1 (iv)x=2000

2. 8643 and 7543 3.2 4800, T 1200 ' 4.129
BE & 2 o by

6. )x=7.y=9 (i)x=2,y=5 (i)Jx=Ly=1 ({iWx=2,y=2 (Vx=3,y=4
51

7.0 5., (077 (i)52kg 32 kg 8.()Wx=4y=1 ()x=-Ly=-1
O.ML2 M-g.1 5L W44 M43 W91 ()22 -2
10. (i) x_-'=_:ti-; U-t1 (i) x =42, y=13 ~ 11.42and 3

o>
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