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 Standard form of Quadratic equations:  
 

૛ܠ܉  + ܠ܊ + ܋ = ૙ 
 

         (a,b,c Real numbers and ܽ ≠ 0) 

 Pure quadratic equations:      axଶ + c = 0  
 

 Adfected quadratic equations: ܠ܉૛ + +ܠ܊ ܋ = ૙ 
(a,b,c Real numbers and ܽ &ܾ ≠ 0) 

 Methods to solve quadratic equations: 
 Factorisation  Method 
 Completing the square method 

 Formula method 

 Graphical method 

 The roots of quadratic equation axଶ + bx + c = 0   
                                      

                               X = ܋܉૛ି૝܊ඥ±܊ି
૛܉

 

 

 The sum of the roots quadratic equation: 
                               

                                              m + n = 
܊ି
܉

 

 

 The product of the roots of quadratic equation: 

                                               mn = 
ࢉ
ࢇ
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 If m’ and n are the roots of quadratic equation, then 
the standard form of the equation is 
                                        

૛ܠ − ܕ) + ܠ(ܖ + ܖܕ = ૙ 
 

 The discriminant of the quadratic equation  
                            ∆= ૛܊ − ૝܋܉   
                                          

Discriminant Nature of roots 

∆= ૙ Real and equal 

∆> ૙ Real and distinct 

∆< ૙ No real roots (imaginary roots) 

 

 The graph of the form y =  xଶ is called: 

                     Parabola 

Exercise 9.1 
1.         Check whether the following are quadratic equations : 

i. xଶ − x = 0  
The highest degree of the variable is 2 
∴ The given equation is a quadratic equation 

ii. xଶ = 8  
The highest degree of the variable is 2 
∴ The given equation is a quadratic equation 

iii. xଶ + ଵ
ଶ

x = 0  

xଶ + ଵ
ଶ

x = 0 ⇒  ଶ୶
మା୶
ଶ

= 0 ⇒ 2xଶ + x = 0  The highest degree 

of the variable is 2  
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∴ The given equation is a quadratic equation 
 

iv. 3x − 10 = 0  
The highest degree of the variable is 1  
∴ The given equation is not a quadratic equation. 
 

v. xଶ − ଶଽ
ସ

x + 5 = 0  

xଶ − ଶଽ
ସ

x + 5 = 0 ⇒ ସ୶
మିଶଽ୶ାଶ଴

ସ
= 0 ⇒ 4xଶ − 29x + 20 = 0  

The highest degree of the variable is 2  
∴ The given equation is a quadratic equation. 
 

vi. 5 − 6x = ଶ
ହ

xଶ  

5 − 6x =
2
5 xଶ ⇒ 

2
5 xଶ + 6x − 5 = 0 

⇒ ଶ୶మାଷ଴୶ିଶହ
ହ

= 0 ⇒ 2xଶ + 30x− 25 = 0   
The highest degree of the variable is 2  
∴ The given equation is a quadratic equation. 
 

vii. √2xଶ + 3x = 0  
The highest degree of the variable is 2  
∴ The given equation is a quadratic equation. 
 

viii. √3x = ଶଶ
ଵଷ

  
The highest degree of the variable is 1  
∴ The given equation is not a quadratic equation. 
 

ix. xଷ − 10x + 74 = 0 
The highest degree of the variable is 3  
∴ The given equation is not a quadratic equation. 
 

x. xଶ − yଶ 
It has two variables. 
 ∴ The given equation is not a quadratic equation. 
 

   2.  Simplify the following equations and check whether they  
        are quadratic equations. 

i. x(x + 6) = 0 
x(x + 6) = 0 
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⇒  xଶ + 6x = 0   The highest degree of the variable is 2  
∴ The given equation is a quadratic equation. 
 

ii. (x − 4)(2x − 3) = 0  
(x − 4)(2x − 3) = 0 

                ⇒ x(2x − 3) − 4(2x − 3) = 0 
                ⇒ 2xଶ − 3x − 8x + 12 = 0 

⇒ 2xଶ − 11x + 12 = 0 
It is of the form axଶ + bx + c = 0  
∴ It is a quadratic equation. 
 

iii. (x + 9)(x − 9) = 0 
(x + 9)(x − 9) = 0 
⇒ xଶ − 9ଶ = 0 

                ⇒ xଶ − 81 = 0 
It is of the form axଶ + bx + c = 0  
∴ It is a quadratic equation. 
 

iv. (x + 2)(x − 7) = 5 
Sol: (x + 2)(x − 7) = 5 
⇒ x(x − 7) + 2(x − 7) = 5 
⇒ xଶ − 7x + 2x − 14 = 5 
⇒ xଶ − 5x − 14 − 5 = 0 
⇒ xଶ − 5x − 19 = 0 
It is of the form axଶ + bx + c = 0  
∴ It is a quadratic equation. 
 

v. 3x + (2x − 1)(x − 9) = 0 
3x + 2x(x − 9) − 1(x − 9) 
⟹ 3x + 2xଶ − 18x − x + 9 
⟹ 2xଶ − 16x + 9 = 0 
It is of the form axଶ + bx + c = 0  
∴ It is a quadratic equation. 
 

vi. (x + 1)ଶ = 2(x − 3) 
(x + 1)ଶ = 2(x − 3) 
⟹ xଶ + 2x + 1 = 2x − 6 
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⟹ xଶ + 2x + 1 − 2x + 6 = 0 
⟹ xଶ + 7 = 0 
It is of the form axଶ + bx + c = 0  
∴ It is a quadratic equation. 
 

vii. (2x − 1)(x − 3) = (x + 5)(x − 1) 
(2x − 1)(x − 3) = (x + 5)(x − 1) 
⇒ 2x(x − 3) − 1(x − 3) = x(x − 1) + 5(x − 1) 

⇒ 2xଶ − 6x − x + 3 = xଶ − x + 5x − 5 
⇒ 2xଶ − 7x + 3 = xଶ + 4x − 5 
⇒ 2xଶ − 7x + 3 − xଶ − 4x + 5 = 0 
⇒ xଶ − 11x + 8 = 0 
It is of the form axଶ + bx + c = 0  
∴ It is a quadratic equation. 
 

viii. xଶ + 3x + 1 = (x − 2)ଶ 
     xଶ + 3x + 1 = (x − 2)ଶ 

⇒  xଶ + 3x + 1 = xଶ − 4x + 4 
⇒  3x + 1 = −4x + 4 

  ⇒  3x + 1 + 4x − 4 = 0 
         ⇒  7x − 3 = 0 

The highest degree of the variable is 1  
∴ The given equation is not a quadratic equation. 
(x + 2)ଷ = 2x(xଶ − 1) 
(x + 2)ଷ = 2x(xଶ − 1) 
⇒ xଷ + 3(x)(2)(x + 2) + 2ଷ = 2xଷ − 2x 
⇒  xଷ + 6x(x + 2) + 8 = 2xଷ − 2x 

  ⇒  xଷ + 6xଶ + 12x + 8 = 2xଷ − 2x 
  ⇒ 2xଷ − 2x − xଷ − 6xଶ − 12x − 8 = 0 
  ⇒ xଷ − 6xଶ− 14x − 8 = 0 

The highest degree of the variable is 3  
∴ The given equation is not a quadratic equation. 
 

ix. xଷ − 4xଶ − x + 1 = (x − 2)ଷ 
xଷ − 4xଶ − x + 1 = (x − 2)ଷ 
⇒ xଷ − 4xଶ− x + 1 = xଷ − 3(x)(2)(x − 2) − 2ଷ 
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⇒  xଷ − 4xଶ − x + 1 = xଷ − 6x(x − 2) − 8 
⇒  xଷ − 4xଶ − x + 1 = xଷ − 6xଶ + 12x − 8 
⇒ −4xଶ − x + 1 = −6xଶ + 12x − 8 
⇒ −4xଶ − x + 1 + 6xଶ − 12x + 8 = 0 
⇒ 2xଶ − 13x + 9 = 0 
It is of the form axଶ + bx + c = 0  
∴ It is a quadratic equation. 
 

2.         Represent the following in the form quadratic equations. 
i. The product of two consecutive integers is 306 

x(x + 1)   = 306 
⟹ xଶ + x = 306 
⟹ xଶ + x − 306 = 0 
 

ii. The length of a rectangular park (in metres ) is one more 
than twice its breadth and its area is 528 mଶ 
breadth= x m length=2x + 1 m 
(2x + 1)x = 528 
⟹ 2xଶ + x − 528 = 0 
 

iii. A train travels a distance of 480 km at uniform speed. If 
the speed had been 8 km/hr, then it would have taken 
3 hour more to cover the same distance. 

time =
distance

speed
 

                
ସ଼଴
୶ି଼

− ସ଼଴
୶

= 3 ⟹ ସ଼଴୶ିସ଼଴(୶ି଼)
୶(୶ି଼) = 

                ⟹ ସ଼଴୶ିସ଼଴୶ାଷ଼ସ଴
୶మି଼୶

= 3 
              ⟹ 3840 = 3(xଶ − 8x) 
              ⟹ 840 = 3xଶ − 24x 
                ⟹ 3xଶ − 24x − 3840 = 0 
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Excercise 9.2 
1. Classify the following equations into pure and adfected 

quadratic equations 

Sl.No 
Quadratic 
equations 

Type Reason 

1 xଶ = 100 pure Variable second degree only 

2 xଶ + 6 = 6 pure 
xଶ = 0 Variable second 

degree only 

3 p(p − 3) = 1 adfected 
pଶ − 3p = 1 Variable in both 

second and first degree 

4 xଶ + 3 = 2x adfected 
xଶ − 2x + 3 = 0 Variable in 

both second and first degree 

5 (x + 9)(x − 9) = 0 pure 
xଶ − 81 Variable second 

degree only 

6 2xଶ = 72 pure Variable second degree only 

7 xଶ − x = 0 adfected 
Variable in both second and 

first degree 

8 7x =
35
x

 pure 
7xଶ = 35 Variable second 

degree only 

9 x +
1
x

= 5 adfected 
xଶ − 5x + 1 = 0 Variable in 

both second and first degree 

10 4x =
81
x

 pure 
4xଶ = 81 Variable second 

degree only 

11 (2x − 5)ଶ = 81 adfected 
4xଶ − 20x − 56 = 0 Variable 
in both second and first 

degree 

12 (x − 4)ଶ

18 =
2
9 adfected 

xଶ − 8x + 12 = 0Variable in 
both second and first degree 

2. Solve the quadratic equations : 
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i. xଶ − 196 = 0 
xଶ − 196 = 0 
⇒ xଶ = 196  
⇒ x = √196 = ±14 

        ⇒ x = 15 or x = −15 
 

ii. 5xଶ = 625 
5xଶ = 625 

⇒ xଶ =
625

5
  

⇒ xଶ = 125 
⇒ x = √125 = √25 × 5 = ±5√5 

        ⇒ x = 5√5or x = −5√5 
 

iii. xଶ + 1 = 101 
xଶ + 1 = 101 
⇒ xଶ = 101 − 1  
⇒ xଶ = 100  
⇒ x = √100 = ±10 

                ⇒ x = 10 or x = −10 
 

iv. 7x = ଺ସ
଻୶

 

7x =
64
7x

 

⇒ 49xଶ = 64  
⇒ xଶ = ଺ସ

ସଽ
 

⇒ x = ඨ64
49 = ±

8
7 

        ⇒ x = ଼
଻

 or x = − ଼
଻
 

 

v. (x + 8)ଶ − 5 = 31 
(x + 8)ଶ − 5 = 31 
⟹ (x + 8)ଶ = 31 + 5 
⟹ (x + 8)ଶ = 36 
⟹ x + 8 = √36 
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⟹ x + 8 = ±6 
⟹ x = ±6 − 8 
⟹ x = 6 − 8 or ⟹ x = −6 − 8 
⟹ x = −2 or ⟹ x = −14 
 

vi. ୶మ

ଶ
− ଷ

ସ
= 7 ଵ

ସ
 

xଶ

2 −
3
4 = 7

1
4 

⇒  ୶
మ

ଶ
= 7 ଵ

ସ
+ ଷ

ସ
  

                ⇒  ୶
మ

ଶ
= 8 

                ⇒  xଶ = 16 
                ⇒ x = √16 = ±4 
                ⟹ x = 4 or ⟹ x = −4 
 

vii. −4xଶ + 324 = 0 
−4xଶ + 324 = 0 

                ⇒ −4xଶ = −324   
                ⇒ xଶ = ିଷଶସ

ିସ
  

                ⇒ xଶ = 81  
                ⇒ x = √81 = ±9 
                ⟹ x = 9 or ⟹ x = −9 
 

viii. −37.5xଶ = −37.5 
−37.5xଶ = −37.5 

⇒ xଶ =
−37.5
−37.5   

                ⇒ xଶ = 1 
⇒ x = √1 = ±1 
⟹ x = 1 or ⟹ x = −1 

 

3.        In each of the following , determine whether the given 
       values of ′x′ is a solution of quadratic equation or not. 

i. xଶ + 14x + 13 = 0 ; x = −1 , x = −13 
xଶ + 14x + 13 = 0 
x = −1 
⇒ (−1)ଶ + 14(−1) + 13 



YK SSLC Class notes Chapter 9-Quadratic equations 

 

 Yakub Koyyur 10 

= 1 − 14 + 13 
= 14 − 14 = 0 
x = −13 
⇒ (−13)ଶ + 14(−13) + 13 
= 169 − 182 + 13 
= 182 − 182 = 0 

                ∴  −1 and − 13 are the solution of the quadratic equation  
                xଶ + 14x + 13 = 0 
 

ii. 7xଶ − 12x = 0 ; x = ଵ
ଷ
 

7xଶ − 12x = 0 
                x = ଵ

ଷ
 

⇒  7 ൬
1
3
൰
ଶ

− 12൬
1
3
൰  

                = ଻
ଽ
− 4 

                = ଻ିଷ଺
ଽ

= ିଶଽ
ଽ
≠ 0 

                ∴  ଵ
ଷ
 is not a solution of the quadratic equation 

                7xଶ − 12x = 0 
 

iii. 2mଶ − 6m + 3 = 0 ; m = ଵ
ଶ
 

    2݉ଶ − 6݉ + 3 = 0 

݉ =
1
2 

                 ⇒ 2 ቀଵ
ଶ
ቁ
ଶ
− 6ቀଵ

ଶ
ቁ + 3 

                   = 2 ቀଵ
ସ
ቁ − 3 + 3 

=
1
2 ≠ 0 

∴  ଵ
ଶ
 is not a soln of the quadratic equation 2݉ଶ − 6݉ + 3 = 0 

iv. ݕଶ + ݕ2√ − 4 = 0 ; ݕ = 2√2  
ଶݕ + ݕ2√ − 4 = 0 
ݕ = 2√2 

⇒  ൫2√2൯
ଶ

+ √2൫2√2൯ − 4 
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= 4(2) + 2(2) − 4 
= 8 + 4 − 4 
= 8 ≠ 0 
∴  2√2 is not a soln of the quadratic eqn  ݕଶ + ݕ2√ − 4 = 0 
 

v. ଶ௫ାଵ
௫

= ; ݔ3 ݔ = 1, ݔ = −1,  
ݔ2 + 1
ݔ =  ݔ3

ݔ = 1 ⇒
2(1) + 1

1
= 3(1) 

⇒
3
1 = 3 

⇒ 3 = 3 

ݔ = −1 ⇒
2(−1) + 1

1
= 3(−1) 

⇒
−1
1 = −3 

⇒ −1 ≠ 3 
∴ 1 is a solution of the quadratic equation  ଶ୶ାଵ

୶
= 3x 

∴ −1 is not a solution of the quadratic equation ଶ୶ାଵ
୶

= 3x 
 

vi. (3k + 8)(2k + 5) = 0; k = 2 ଶ
ଷ

, k = 2 ଵ
ଶ
 

(3k + 8)(2k + 5) = 0 

 k = 2 ଶ
ଷ
⇒ ቂ3 ቀ2 ଶ

ଷ
ቁ + 8ቃ ቂ2 ቀ2 ଶ

ଷ
ቁ + 5ቃ 

= ൤3 ൬
8
3൰ + 8൨ ൤2 ൬

8
3൰ + 5൨ 

= [8 + 8] ൤
16
3

+ 5൨ 

= [16] ൤
16 + 15

3
൨ 

= [16] ൤
31
3 ൨ 

=
496

3
≠ 0 

 k = 2 ଵ
ଶ
⇒ ቂ3 ቀ2 ଵ

ଶ
ቁ + 8ቃ ቂ2 ቀ2 ଵ

ଶ
ቁ + 5ቃ 
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= ൤3 ൬
5
2൰ + 8൨ ൤2 ൬

5
2൰ + 5൨ 

= ൤
15
2

+ 8൨ [5 + 5] 

= ൤
15 + 16

2
൨ [10] 

= ൤
31
2 ൨ [10] 

=
310

2
= 155 ≠ 0 

                ∴  2 ଶ
ଷ

 and 2 ଵ
ଶ
 are not the solution of the quadratic  

                equation  (3k + 8)(2k + 5) = 0 
 

vii. ୶
୶ାଶ

= ଵ
ଶ

 ; x = 2, x = 1 
x

x + 2
=

1
2
 

x = 2 ⇒
2

2 + 2 =
1
2 

                ⇒ ଶ
ସ

= ଵ
ଶ
 

                ⇒ ଵ
ଶ

= ଵ
ଶ
 

                x = 1 ⇒ ଵ
ଵାଶ

= ଵ
ଶ
 

                ⇒ ଵ
ଷ
≠ ଵ

ଶ
 

∴  2 is a solution of the quadratic equation  ୶
୶ାଶ

= ଵ
ଶ
 

∴   1 is not a solution of the quadratic equation  ୶
୶ାଶ

= ଵ
ଶ
 

 

viii. 6xଶ − x − 2 = 0 ; x = − ଵ
ଶ

 , x = ଶ
ଷ
 

Sol : 6xଶ − x − 2 = 0 

x = −
1
2
⇒ 6൬−

1
2
൰
ଶ

− ൬−
1
2
൰ − 2 

= 6 ൬
1
4൰ +

1
2 − 2 

=
3
2

+
1
2
− 2 

=
3 + 1 − 4

2
=

0
2

= 0 
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            x = ଶ
ଷ
⇒ 6ቀଶ

ଷ
ቁ
ଶ
− ቀଶ

ଷ
ቁ − 2 

            = 6 ቀସ
ଽ
ቁ − ଶ

ଷ
− 2 

            = ଼
ଷ
− ଶ

ଷ
− 2 

            = ଼ିଶି଺
ଷ

= ଴
ଷ

= 0 

            ∴  − ଵ
ଶ

 and ଶ
ଷ
 are the soln of the quadratic eqn 

            6xଶ − x − 2 = 0  
4.       
i. If A = πrଶ , solve for r , and find the value of ′r′ if A = 77 and 

π = ଶଶ
଻
 

            A = πrଶ 
            ⟹ πrଶ = A 
            ⟹ rଶ = ୅

஠
 

            ⟹ r = ±ට୅
஠
 

            ⟹ r = ±ට
଻଻
మమ
ళ

 

            ⟹ ݎ = ±ට77 × ଻
ଶଶ

 

             ⟹ ݎ = ±ට7 × ଻
ଶ
 

             ⟹ ݎ = ±ටସଽ
ଶ

= ± ଻
√ଶ

 

 
ii. If rଶ = lଶ + dଶ , solve for d , and find the value of ′d′ if r = 5 

and l = 4 
rଶ = lଶ + dଶ 

            ⟹ lଶ + dଶ =  rଶ 
            ⟹ dଶ =  rଶ − lଶ 
            ⟹ d = ±√rଶ − lଶ 
            ⟹ d = ±√5ଶ − 4ଶ 
            ⟹ d = ±√25 − 16 
            ⟹ d = ±√9 = ±3 
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iii. If cଶ = aଶ + bଶ , solve for b , and find the value of ′b′ if a = 8 

and c = 17 
            cଶ = aଶ + bଶ 
            ⟹ aଶ + bଶ =  cଶ 
            ⟹ bଶ =  cଶ − aଶ 
            ⟹ b = ±√cଶ − aଶ 
            ⟹ d = ±√17ଶ − 8ଶ 
            ⟹ d = ±√289 − 64 
            ⟹ d = ±√225=±15 
 

iv. If A = √ଷୟమ

ସ
 solve for a a and find the valve of ′a′, if A = 16√3 

A =
√3aଶ

4
 

⟹
√3aଶ

4 = A 

⟹ √3aଶ = 4A 

⟹ aଶ =
4A
√3

 

⟹  a = ±ඨ
4A
√3

 

⟹  a = ±ඨ
4 × 16√3

√3
 

⟹  a = ±√64 = ±8 
 

v. If k = ଵ
ଶ

mvଶ solve for ′v′ and find the value of ′v′, if k = 100 
and m = 2 

            k = ଵ
ଶ

mvଶ 

            ⟹ ଵ
ଶ

mvଶ = k 

            ⟹ mvଶ = 2k 
            ⟹ vଶ = ଶ୩

୫
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            ⟹ v = ±ටଶ୩
୫

 

            ⟹ v = ±ටଶ×ଵ଴଴
ଶ

 

            ⟹ v = ±√100 = ±10 
 

vi. If vଶ = uଶ + 2as solve for v and find the value of v if u = 0, a =
2, s = 100 

            vଶ = uଶ + 2as 
            ⟹ v = ±√uଶ + 2as 
            ⟹ v = ±√0ଶ + 2 × 2 × 100 
            ⟹ v = ±√0 + 400 
            ⟹ v = ±√400 = ±20 

 
EXERCISE 9.3 

            Solve the quadratic equations by factorisation method : 
1.     xଶ + 15x + 50 = 0 

    xଶ + 15x + 50 = 0 
    ⟹ xଶ + 10x + 5x + 50 = 0          [10 + 5 = 15,10 × 5 = 50 ] 

            ⟹ x(x + 10) + 5(x + 10) = 0 
            ⟹ (x + 10)(x + 5) = 0 
            ⟹ (x + 10) = 0 or (x + 5) = 0 
            ⟹ x = −10 or x = −5 
 

2.     xଶ − 3x − 10 = 0 
    xଶ − 3x − 10 = 0 

            ⟹ xଶ − 5x + 2x − 10 = 0      [−5 + 2 = −3, −5 × 2 = −10 ] 
            ⟹ x(x − 5) + 2(x − 5) = 0 
            ⟹ (x − 5)(x + 2) = 0 
            ⟹ (x − 5) = 0 or (x + 2) = 0 
            ⟹ x = 5 or x = −2 
 

3.     6 − pଶ = p 
    6 − pଶ = p 

            ⟹ pଶ + p − 6 = 0 
            ⟹ pଶ + 3p − 2p − 6 = 0         [+3 − 2 = 1,3 × −2 = −6 ] 
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    ⟹ p(p + 3) − 2(p + 3) = 0 
    ⟹ (p + 3)(p − 2) = 0 
    ⟹ (p + 3) = 0 or (p − 2) = 0 
    ⟹ p = −3 or p = 2 
 

4.     2xଶ + 15x − 12 = 0 
    2xଶ + 15x − 12 = 0 
    ⟹ 2xଶ + 8x − 3x − 12 = 0     [+8 − 3 = 5, +8 × −3 = −24 ] 

            ⟹ 2x(x + 4) − 3(x + 4) = 0 
            ⟹ (x + 4)(2x − 3) = 0 
            ⟹ (x + 4) = 0 or (2x − 3) = 0 
            ⟹ x = −4 or 2x = 3 ⟹ x = ଷ

ଶ
 

 
5.     13m = 6(mଶ + 1)  

    13m = 6(mଶ + 1) 
            ⟹ 13m = 6mଶ + 6 
            ⟹ 6mଶ − 13m + 6 = 0 

    ⟹ 6mଶ − 9m − 4m + 6 = 0        [−9 − 4 = −13, −9 × −4 = 36 ] 
     ⟹ 3m(2m − 3) − 2(2m − 3) = 0 

            ⟹ (3m − 2)(2m − 3) = 0 
            ⟹ (3m − 2) = 0 or (2m − 3) = 0 
            ⟹ 3m = 2 or 2m = 3 
            ⟹ m = ଶ

ଷ
 or m = ଷ

ଶ
 

 

6.    100xଶ − 20x + 1 = 0 
   100xଶ − 20x + 1 = 0 
   ⟹ 100xଶ − 10x − 10x + 1 = 0   [−10 − 10 = −20,100 × 1 = 100 ] 
   ⟹ 10x(10x − 1) − 1(10x − 1) = 0 
   ⟹ (10x − 1)(10x − 1) = 0 
   ⟹ (10x − 1) = 0 or (10x − 1) = 0 
   ⟹ 10x = 1 or 10x = 1 

           ⟹ x = ଵ
ଵ଴

 or x = ଵ
ଵ଴

 
 

7.   √2xଶ + 7x + 5√2 = 0 
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  √2xଶ + 7x + 5√2 = 0 
      ⟹ √2xଶ + 5x + 2x + 5√2 = 0            [+5 + 2 = 7,5 × 2 = 10 ] 

  ⟹ x൫√2x + 5൯ + √2(√2x + 5) = 0 
  ⟹ (x + √2)(√2x + 5) = 0 
  ⟹ ൫x + √2൯ = 0 or (√2x + 5) = 0 
  ⟹ x = −√2 or √2x = −5 ⟹ x = ିହ

√ଶ
 

 
8.   xଶ + 4kx + 4kଶ = 0 

  xଶ + 4kx + 4kଶ = 0 
  ⟹ xଶ + 2kx + 2kx + 4kଶ = 0    [+2k + 2k = 4k, 2k × 2k = 4kଶ ] 
  ⟹ x(x + 2k) + 2k(x + 2k) = 0 
  ⟹ (x + 2k)(x + 2k) = 0 
  ⟹ (x + 2k) = 0 or (x + 2k) = 0 
   ⟹ x = −2k or x = −2k 
 

9.   m − ଻
୫

= 6 

  m − ଻
୫

= 6 

  ⟹ m − ଻
୫

= 6                                 

  ⟹ ୫మି଻
୫

= 6 

          ⟹ mଶ − 7 = 6m 
          ⟹ mଶ − 6m − 7 = 0 
          ⟹ mଶ − 7m + m − 7 = 0              [−7 + 1 = −6,−7 × 1 = −7 ] 

  ⟹ m(m − 7) + 1(m − 7) = 0 
  ⟹ (m − 7)(m + 1) = 0 
  ⟹ (m − 7) = 0 or (m + 1) = 0 
  ⟹ m = 7 or m = −1 
 

     10. m − ଻
୫

= 6 

  x + ଵ
୶

= 2.5 

  ⟹ x + ଵ
୶

= ହ
ଶ
                                 

  ⟹ ୶మାଵ
୶

= ହ
ଶ
 

          ⟹ 2(xଶ + 1) = 5x 
          ⟹ 2xଶ + 2 = 5x 
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          ⟹ 2xଶ − 5x + 2 = 0 
          ⟹ 2xଶ − 4x − x + 2 = 0              [−4 − 1 = −5, −4 × −1 = 4 ] 

  ⟹ 2x(x − 2) − 1(x − 2) = 0 
  ⟹ (x − 2)(2x − 1) = 0 
  ⟹ (x − 2) = 0 or (2x − 1) = 0 
  ⟹ x = 2 or 2x = 1 ⟹ x = ଵ

ଶ
 

 

    11. 21yଶ = 62y + 3 
  21yଶ = 62y + 3 = 0 
  ⟹ 21yଶ − 62y − 3 = 0 

          −63y + y − 3 = 0                [−63 + 1 = −62, −63 × 1 = −63 ] 
  ⟹ 21y(y − 3) + 1(y − 3) = 0 
  ⟹ (y − 3)(21y + 1) = 0 
  ⟹ (y − 3) = 0 or (21y + 1) = 0 
  ⟹ y = 3 or 21y = −1 ⟹ y = ିଵ

ଶଵ
 

 

    12. 0.2tଶ − 0.04t = 0.03 
  0.2tଶ − 0.04t = 0.03 

          ⇒ 100(0.2tଶ − 0.04t) = 100 × 0.03 
          ⇒ 20tଶ − 4t = 3 
          ⇒ 20tଶ − 4t − 3 = 0 

  ⇒ 20tଶ − 10t + 6t − 3 = 0       [−10 + 6 = −4,−10 × 6 = −60 ] 
          ⇒ 10t(2t − 1) + 3(2t − 1) = 0 
          ⇒ (2t − 1)(10t + 3) = 0 
          ⇒ (2t − 1) = 0 or (10t + 3) = 0 
          ⇒ 2t = 1 or 10t = −3 
          ⇒ t = ଵ

ଶ
 or t = ିଷ

ଵ଴
 

 

    13. 4xଶ + 32x + 64 = 0 
  4xଶ + 32x + 64 = 0 
  ⟹ 4(xଶ + 8x + 16) = 0       

          ⟹ xଶ + 8x + 16 = 0       
          ⟹ xଶ + 4x + 4x + 16 = 0              [4 + 4 = 8,4 × 4 = 16 ] 

  ⟹ x(x + 4) + 4(x + 4) = 0 
  ⟹ (x + 4)(x + 4) = 0 
  ⟹ (x + 4) = 0 or (x + 4) = 0 
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  ⟹ x = −4 or x = −4 
 

14.    √5xଶ + 2x = 3√5  
 √5xଶ + 2x = 3√5 
 ⟹ √5xଶ + 2x − 3√5 = 0       
 ⟹ √5xଶ + 5x − 3x − 3√5 = 0       
 ⟹ √5x൫x + √5൯ − 3൫x + √5൯ = 0  [+5 − 3 = 2, +5 × −3 = 15 ] 
 ⟹ ൫x + √5൯൫√5x − 3൯ = 0                 
 ⟹ (x + √5)(√5x − 3) = 0 
 ⟹ ൫x + √5൯ = 0 or (√5x − 3) = 0 

 ⟹ x = −√5 or √5x = 3 ⟹ x = ଷ
√ହ

 

 
15.    ୶

୶ାଵ
+ ୶ାଵ

୶
= ଷସ

ଵହ
 

         ୶
୶ାଵ

+ ୶ାଵ
୶

= ଷସ
ଵହ

 

 ⟹ ୶
మା(୶ାଵ)మ

୶(୶ାଵ) = ଷସ
ଵହ

       

         ⟹ ୶
మା୶మାଶ୶ାଵ

୶మା୶
= ଷସ

ଵହ
 

         ⟹ ଶ୶
మାଶ୶ାଵ
୶మା୶

= ଷସ
ଵହ

 

         ⟹  34(xଶ + x) = 15(2xଶ + 2x + 1) 
         ⟹  34xଶ + 34x = 30xଶ + 30x + 15 
         ⟹  34xଶ + 34x − 30xଶ − 30x − 15 = 0 
         ⟹  4xଶ + 4x − 15 = 0 
         ⟹  4xଶ + 10x − 6x − 15 = 0           [+10 − 6 = 4, +10 × −6 = −60] 
         ⟹ 2x(2x + 5) − 3(2x + 5) = 0 
         ⟹ (2x + 5)(2x − 3) = 0 
         ⟹ (2x + 5) = 0 or (2x − 3) = 0 
         ⟹ 2x = −5 or 2x = 3 
         ⟹ x = ିହ

ଶ
 or x = ଷ

ଶ
 

 16.   ୶ିଵ
୶ିଶ

+ ୶ିଷ
୶ିସ

= 3 ଵ
ଷ
 

 ⟹ (୶ିଵ)(୶ିସ)ା(୶ିଶ)(୶ିଷ)
(୶ିଶ)(୶ିସ) = ଵ଴

ଷ
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⟹
xଶ − 5x + 4 + xଶ − 5x + 6

xଶ − 6x + 8
=

10
3

 

⟹
2xଶ − 10x + 10

xଶ − 6x + 8
=

10
3

 

⟹ 10(xଶ − 6x + 8) = 3(2xଶ − 10x + 10) 
⟹ 10xଶ − 60x + 80 = 6xଶ − 30x + 30 
⟹ 10xଶ − 60x + 80 − 6xଶ + 30x − 30 = 0 
⟹ 4xଶ − 30x + 50 = 0 
⟹ 2(2xଶ − 15x + 25) = 0 
⟹ 2xଶ − 15x + 25 = 0 
⟹ 2xଶ − 10x − 5x + 25 = 0 
⟹ 2x(x − 5) − 5(x − 5) = 0 
⟹ (x − 5)(2x − 5) = 0 

        ⟹ (x − 5) = 0 or(2x − 5) = 0 

⟹ x = 5 or 2x = 5 ⟹ x =
5
2 

 
17.    aଶbଶxଶ − (aଶ + bଶ)x + 1 = 0 
        aଶbଶxଶ − (aଶ + bଶ)x + 1 = 0 
        ⟹ aଶbଶxଶ − aଶx − bଶx + 1 = 0 
        ⟹ aଶx(bଶx − 1) − 1(bଶx − 1) = 0 

⟹ (bଶx − 1)(aଶx − 1) = 0 
⟹ (bଶx − 1) = 0 or(aଶx − 1) = 0 
⟹ bଶx = 1 or aଶx = 1 

⟹  x =
1

bଶ
 or x =

1
aଶ

 
 

18.   2(x + 1)ଶ − 5(x + 1) = 12 
    2(x + 1)ଶ − 5(x + 1) = 12 
    ⟹ 2(xଶ + 2x + 1) − 5x − 5 = 12 

⟹ 2xଶ + 4x + 2 − 5x − 5 = 12 
⟹ 2xଶ − x − 3 = 12 
⟹ 2xଶ − x − 3 − 12 = 0 
⟹ 2xଶ − x − 15 = 0 
⟹ 2xଶ − 6x + 5x − 15 = 0 
⟹ 2x(x − 3) + 5(x − 3) = 0 
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⟹ (x − 3)(2x + 5) = 0 
⟹ (x − 3) = 0 or (2x + 5) = 0 

⟹ x = 3 or 2x = −5 ⟹ x =
−5
2

 
 

19.   (x − 4)ଶ + 12ଶ = 15ଶ 
(x − 4)ଶ + 12ଶ = 15ଶ 
⟹ xଶ − 8x + 16 + 144 = 225 
⟹ xଶ − 8x + 160 = 225 
⟹ xଶ − 8x + 160 − 225 = 0 
⟹ xଶ − 8x − 65 = 0 
⟹ xଶ − 13x + 5x − 65 = 0 
⟹ x(x − 13) + 5(x − 13) = 0 
⟹ (x − 13)(x + 5) = 0 
⟹ (x − 13) = 0 or (x + 5) = 0 
⟹ x = 13 or x = −5 

 

   19.2x − 3 = √2xଶ − 2x + 21 
        2x − 3 = √2xଶ − 2x + 21 

        ⟹ ( 2x − 3)ଶ = ൫√2xଶ − 2x + 21൯
ଶ
 

4xଶ − 12x + 9 = 2xଶ − 2x + 21 
        ⟹  4xଶ − 12x + 9 − 2xଶ + 2x − 21 = 0 
        ⟹  2xଶ − 10x − 12 = 0 
        ⟹  2(xଶ − 5x − 6) = 0 
        ⟹  xଶ − 5x − 6 = 0 
        ⟹  xଶ − 6x + x − 6 = 0 
        ⟹  x(x − 6) + 1(x − 6) = 0 
        ⟹  (x − 6)(x + 1) = 0 
        ⟹  (x − 6) = 0 or (x + 1) = 0 
        ⟹  x = 6 or x = −1 

 
 

Exercise 9.4 
Solve the following quadratic equations by completing  
the square 
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    i.  4xଶ − 20x + 9 = 0 
        4xଶ − 20x + 9 = 0 
        ⟹ 4xଶ − 20x = −9 
        ⟹ 4(4xଶ − 20x) = 4 × −9 
        ⟹ 16xଶ − 80x = −36                           
          ⟹ 16xଶ − 80x + 100 = −36 + 100 

⟹ (4x − 10)ଶ = 64 
⟹ 4x − 10 = √64 
⟹ 4x − 10 = ±8 
⟹ 4x = ±8 + 10 
⟹ 4x = 8 + 10 or 4x = −8 + 10   
⟹ 4x = 18 or 4x = 2 

⟹ x =
18
4

 or x =
2
4
 

⟹ x =
9
2

 or x =
1
2
 

 

    ii. 4xଶ + x − 5 = 0 
        4xଶ + x − 5 = 0 
        4xଶ + x = 5 
        ⟹ 4(4xଶ + x) = 4 × 5 
        ⟹ 16xଶ + 4x = 20                           
        ⟹ 16xଶ + 4x + ଵ

ସ
= 20 + ଵ

ସ
 

        ⟹ ቀ4x + ଵ
ଶ
ቁ
ଶ

= ଼ଵ
ସ
 

        ⟹ 4x + ଵ
ଶ

= ට଼ଵ
ସ
 

⟹ 4x +
1
2 = ±

9
2 

⟹ 4x = ±
9
2
−

1
2
 

⟹ 4x = +
9
2 −

1
2  or 4x = −

9
2 −

1
2  

⟹ 4x =
9 − 1

2
 or 4x =

−9 − 1
2

 

⟹ 4x =
8
2  or4 x =

−10
2  

2ܾܽ =  ݔ80

2 × ݔ4 × ܾ =  ݔ80

ܾ =
ݔ80
ݔ8

= 10 

ܾଶ = 100 

2ܾܽ =  ݔ4

2 × ݔ4 × ܾ =  ݔ4

ܾ =
ݔ4
ݔ8

=
1
2

 

ܾଶ =
1
4
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⟹ 4x = 4 or 4 x = −5 

⟹ x =
4
4

 or  x =
−5
4

 

⟹ x = 1 or  x =
−5
4

 
 

   iii. 2xଶ + 5x − 3 = 0 
        2xଶ + 5x − 3 = 0 
        ⟹ 2xଶ + 5x = 3 
        ⟹ 2(2xଶ + 5x) = 2 × 3 
            ⟹ 4xଶ + 10x = 6                           

⟹ 4xଶ + 10x +
25
4

= 6 +
25
4

 

⟹ ൬2x +
5
2൰

ଶ

=
49
4  

⟹ 2x +
5
2

= ඨ49
4

 

⟹ 2x +
5
2

= ±
7
2
 

⟹ 2x = ±
7
2
−

5
2
 

⟹ 2x = +
7
2 −

5
2  or 4x = −

7
2 −

5
2  

⟹ 2x =
7 − 5

2
 or 2x =

−7 − 5
2

 

⟹ 2x =
2
2  or 2 x =

−12
2  

⟹ 2x = 1 or 2 x = −6 

⟹ x =
1
2

 or  x =
−6
2

 

⟹ x =
1
2  or  x = −3 

 
    iv. xଶ + 16x − 9 = 0 
         xଶ + 16x − 9 = 0 
        ⟹ xଶ + 16x = 9 
        ⟹ xଶ + 16x + 64 = 9 + 64                           

2ܾܽ =  ݔ10

2 × ݔ2 × ܾ =  ݔ10

ܾ =
ݔ10
ݔ4

=
5
2

 

ܾଶ =
25
4

 

2ܾܽ =  ݔ16

2 × ݔ × ܾ =  ݔ16

ܾ =
ݔ16
ݔ2

= 8 

ܾଶ = 64 
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         ⟹ (x + 8)ଶ = 73 
         ⟹ x + 8 = ±√73 
         ⟹ x = −8 ± √73 
         ⟹ x = −8 + √73 or x = −8 − √73 
 

     v. xଶ − 3x + 1 = 0 
             xଶ − 3x + 1 = 0 
         ⟹ xଶ − 3x = −1 
         ⟹ xଶ − 3x + ଽ

ସ
= −1 + ଽ

ସ
                           

         ⟹ ቀx − ଷ
ଶ
ቁ
ଶ

= ିସାଽ
ସ

 

         ⟹ ቀx − ଷ
ଶ
ቁ
ଶ

= ହ
ସ
 

         ⟹ x − ଷ
ଶ

= ±ටହ
ସ
 

         ⟹ x = ଷ
ଶ

± √ହ
ଶ

 

         ⟹ x = ଷ±√ହ
ଶ

 

         ⟹ x = ଷା√ହ
ଶ

 or x = ଷି√ହ
ଶ

 
 

     vi. tଶ + 3t = 7 
              tଶ + 3t = 7 
         ⟹ tଶ + 3t + ଽ

ସ
= 7 + ଽ

ସ
                           

         ⟹ ቀt + ଷ
ଶ
ቁ
ଶ

= ଷ଻
ସ
 

         ⟹ t + ଷ
ଶ

= ±ටଷ଻
ସ
 

         ⟹ t = − ଷ
ଶ

± √ଷ଻
ଶ

 

         ⟹ t = ିଷ±√ଷ଻
ଶ

 

⟹ t =
−3 + √37

2  or t =
−3 − √37

2  

   vii.  3x(x − 5) = 2x(x + 7) 
             3x(x − 5) = 2x(x + 7) 
         ⟹ 3xଶ − 15x = 4xଶ + 14x 
         ⟹ 4xଶ + 14x − 3xଶ + 15x = 0   

2ܾܽ =  ݔ3

2 × ݔ × ܾ =  ݔ3

ܾ =
ݔ3
ݔ2

=
3
2

 

ܾଶ =
9
4

 

2ܾܽ =  ݐ3

2 × ݐ × ܾ =  ݔ3

ܾ =
ݐ3
ݐ2

=
3
2

 

ܾଶ =
9
4

 

2ܾܽ =  ݔ29

2 × ݔ × ܾ =  ݔ29

ܾ =
ݔ29
ݔ2

=
29
2

 

ܾଶ =
841

4
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         ⟹ xଶ + 29x = 0   
         ⟹ xଶ + 29x + ଼ସଵ

ସ
= ଼ସଵ

ସ
                                             

⟹ ൬x +
29
2 ൰

ଶ

=
841

4  

⟹ x +
29
2 = ±ඨ

841
4  

 ⟹ x + ଶଽ
ଶ

= ± ଶଽ
ଶ
 

⟹ x = −
29
2 ±

29
2  

⟹ x =
−29 + 29

2
 or x =

−29 − 29
2

 

⟹ x =
0
2  or x =

−58
2  

⟹ x = 0 or x = −29 
 

  viii. ହ୶ା଻
୶ିଵ

= 3x + 2 

         ହ୶ା଻
୶ିଵ

= 3x + 2 
        ⟹ (x − 1)(3x + 2) = 5x + 7 
            ⟹ 3xଶ − x − 2 = 5x + 7 
        ⟹ 3xଶ − x − 2 − 5x − 7 = 0                 

⟹ 3xଶ − 6x − 9 = 0 
⟹ 3(xଶ− 2x − 3) = 0 
⟹ xଶ − 2x − 3 = 0 
⟹ xଶ − 2x = 3 
⟹ xଶ − 2x + 1 = 3 + 1 
⟹ (x − 1)ଶ  = 4 
⟹ x − 1 = √4 
⟹ x − 1 = ±2 
⟹ x − 1 = 2 or x − 1 = −2 
⟹ x = 2 + 1 or x = −2 + 1 
⟹ x = 3 or x = −1 

   ix. aଶxଶ − 3abx + 2bଶ = 0 
        aଶxଶ − 3abx + 2bଶ = 0 
        ⟹ aଶxଶ − 3abx = −2bଶ 

2ܾܽ =  ݔ2

2 × ݔ × ܾ =  ݔ2

ܾ =
ݔ2
ݔ2

= 1 

ܾଶ = 1 

 

2ܾܽ =  ݔ3ܾܽ

2 × ݔܽ × ܾ =  ݔ3ܾܽ

ܾ =
ݔ3ܾܽ
ݔ2ܽ

=
3ܾ
2

 

ܾଶ =
9ܾଶ

4
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        ⟹ aଶxଶ − 3abx + ଽୠ
ସ

ଶ
= −2bଶ + ଽୠ

ସ

ଶ
 

        ⟹ ቀax− ଷୠ
ଶ
ቁ
ଶ

=  ି଼ୠ
మାଽୠమ

ସ
 

        ⟹ ቀax− ଷୠ
ଶ
ቁ
ଶ

=  ୠ
మ

ସ
 

        ⟹ ax − ଷୠ
ଶ

=  ±ටୠమ

ସ
 

        ⟹ ax − ଷୠ
ଶ

=  ± ୠ
ଶ
 

        ⟹ ax =  ± ୠ
ଶ

+ ଷୠ
ଶ
 

        ⟹ ax =  + ୠ
ଶ

+ ଷୠ
ଶ

 or ax =  − ୠ
ଶ

+ ଷୠ
ଶ
 

        ⟹ ax =  ାୠାଷୠ
ଶ

 or ax =  ିୠାଷୠ
ଶ

 

        ⟹ ax =  ସୠ
ଶ

 or ax =  ଶୠ
ଶ
 

        ⟹ ax =  2b or ax =  b 

        ⟹ x =  ଶୠ
ୟ

or x =  ୠ
ୟ
 

 

  x.  4xଶ + 4bx − (aଶ − bଶ) = 0 
       4xଶ + 4bx − (aଶ − bଶ) = 0 
       ⟹ 4xଶ + 4bx − aଶ + bଶ = 0          
       ⟹ 4xଶ + 4bx + bଶ − aଶ = 0 
       ⟹ 4xଶ + 4bx + bଶ = aଶ 
       ⟹ (2x + b)ଶ = aଶ 
       ⟹ 2x + b = √aଶ 
       ⟹ 2x + b = ±a 
       ⟹ 2x = ±a − b 
       ⟹ x = ±ୟିୠ

ଶ
 

       ⟹ x = ୟିୠ
ଶ

 or x = ିୟିୠ
ଶ

 

 
 
 

Exercise 9.5 
        Solve the following quadratic equation by using the formula  
        method : 
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1. xଶ − 4x + 2 = 0 
    xଶ − 4x + 2 = 0 

        x = x, a = 1, b = −4, c = 2 

x =
−b ± √bଶ − 4ac

2a
 

x =
−(−4) ± ඥ(−4)ଶ − 4(1)(2)

2(1)  

x =
4 ± √16 − 8

2
 

x =
4 ± √8

2
 

x =
4 ± √4 × 2

2  

x =
4 ± 2√2

2
 

        x = ଶ൫ଶ±√ଶ൯
ଶ

 

x = 2 ± √2 
        x = 2 + √2 or x = 2 − √2 
 

2. xଶ − 2x + 4 = 0 
    xଶ − 2x + 4 = 0 

        x = x, a = 1, b = −2, c = 4 

x =
−b ± √bଶ − 4ac

2a
 

x =
−(−2) ± ඥ(−2)ଶ − 4(1)(4)

2(1)  

x =
2 ± √4 − 16

2
 

x =
2 ± √−12

2
 

x =
2 ± √4 ×−3

2
 

x =
2 ± 2√−3

2
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        x = ଶ൫ଵ±√ିଷ൯
ଶ

 

        x = 1 ± √−3 
        x = 1 + √−3 or x = 1 − √−3 
 

3. xଶ − 7x + 12 = 0 
    xଶ − 7x + 12 = 0 

        x = x, a = 1, b = −7, c = 12 

        x = ିୠ±√ୠమିସୟୡ
ଶୟ

 

x =
−(−7) ± ඥ(−7)ଶ − 4(1)(12)

2(1)  

x =
7 ± √49 − 48

2
 

x =
7 ± √1

2
 

x =
7 ± 1

2
 

x =
7 + 1

2  or x =
7 − 1

2  

x =
8
2

 or x =
6
2
 

x = 4 or x = 3 
 

4. 2yଶ + 6y = 3 
    2yଶ + 6y = 3 

2yଶ + 6y − 3 = 0 
        x = y, a = 2, b = 6, c = −3 

x =
−b ± √bଶ − 4ac

2a  

y =
−6 ± ඥ6ଶ − 4(2)(−3)

2(2)  

y =
−6 ± √36 + 24

4  

y =
−6 ± √60

4
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y =
−6 ± √4 × 15

4
 

y =
−6 ± 2√15

4
 

y =
2൫−3 ± √15൯

4  

y =
−3 ± √15

2
 

        y = ିଷା√ଵହ
ଶ

 or y = ିଷି√ଵହ
ଶ

 
 

5. 15mଶ − 11m + 2 = 0 
15mଶ − 11m + 2 = 0 
x = m , a = 15, b = −11, c = 2 

x =
−b ± √bଶ − 4ac

2a
 

m =
−(−11) ± ඥ(−11)ଶ − 4(15)(2)

2(15)
 

m =
11 ± √121 − 120

30
 

m =
11 ± √1

30  

m =
11 ± 1

30
 

        m = ଵଵାଵ
ଷ଴

 or m = ଵଵିଵ
ଷ଴

   

m =
12
30

 or m =
10
30

 

m = ଶ
ହ

 or m = ଵ
ଷ
  

 

6. 8rଶ = r + 2 
    8rଶ = r + 2 

        8rଶ − r − 2 = 0 
x = r , a = 8, b = −1 , c = −2 

x =
−b ± √bଶ − 4ac

2a
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r =
−(−1) ± ඥ(−1)ଶ − 4(8)(−2)

2(8)  

r =
1 ± √1 + 64

16
 

r =
1 ± √65

16
 

r =
1 + √65

16
 or  r =

1 − √65
16

 
 

7. p = 5 − 2pଶ 
p = 5 − 2pଶ 
2pଶ + p − 5 = 0 
x = p , a = 2, b = 1 , c = −5 

x =
−b ± √bଶ − 4ac

2a
 

p =
−1 ± ඥ(1)ଶ − 4(2)(−5)

2(2)
 

p =
−1 ± √1 + 40

4
 

p =
−1 ± √41

4  

p =
−1 + √41

4
 or  p =

−1 − √41
4

 
 

8. (2x + 3)(3x − 2) + 2 = 0 
(2x + 3)(3x − 2) + 2 = 0 
6xଶ + 9x − 4x − 6 + 2 = 0 
6xଶ + 5x − 4 = 0 
x = x , a = 6, b = 5 , c = −4 

x =
−b ± √bଶ − 4ac

2a  

x =
−5 ± ඥ5ଶ − 4(6)(−4)

2(6)  

x =
−5 ± √25 + 96

12
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x =
−5 ± √121

12
 

x =
−5 ± 11

4
 

x =
−5 + 11

12  or x =
−5 − 11

12  

x =
6

12
 or x =

−16
12

 

x =
1
2  or x =

−4
3  

 

9. 4xଶ − 4ax + (aଶ − bଶ) = 0 
4xଶ − 4ax + (aଶ − bଶ) = 0 
x = x , a = 4, b = −4a  , c = aଶ − bଶ 

x =
−b ± √bଶ − 4ac

2a
 

x =
−(−4a) ± ඥ(−4a)ଶ − 4(4)(aଶ − bଶ)

2(4)
 

x =
4a ± √16aଶ − 16aଶ + 16bଶ

8
 

x =
4a ± √16bଶ

8  

x =
4a ± 4b

8
 

x =
4(a ± b)

8
 

x =
(a ± b)

2  

x =
(a + b)

2
 or x =

(a − b)
2

 
 

  10. √2x + 9 = 13 − x 
    √2x + 9 = 13 − x 

    ൫√2x + 9൯
ଶ

= (13 − x)ଶ 

        ൫√2x + 9൯
ଶ

= (13 − x)ଶ 
2x + 9 = 169 − 26x + xଶ 
xଶ − 26x + 169 − 2x − 9 = 0 
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xଶ − 28x + 160 = 0 
x = x, a = 1, b = −28, c = 160 

x =
−b ± √bଶ − 4ac

2a
 

x =
−(−28) ± ඥ(−28)ଶ − 4(1)(160)

2(1)
 

x =
28 ± √784 − 640

2
 

x =
28 ± √144

2  

x =
28 ± 12

2
 

x =
28 + 12

2  or x =
28 − 12

2  

x =
40
2

 or x =
16
2

 

x = 20 or x = 8 
 

  11. a(xଶ + 1) = x(aଶ + 1) 
a(xଶ + 1) = x(aଶ + 1) 
axଶ + a = aଶx + x 
axଶ + a − aଶx − x = 0 
axଶ − (aଶ + 1)x + a = 0 
x = x, a = a , b = −(aଶ + 1), c = a 

x =
−b ± √bଶ − 4ac

2a
 

x =
−[−(aଶ + 1)] ± ඥ[−(aଶ + 1)]ଶ − 4(a)(a)

2a
 

x =
(aଶ + 1) ± √aସ + 2aଶ + 1 − 4aଶ

2a  

x =
(aଶ + 1) ± √aସ − 2aଶ + 1

2a
 

x =
(aଶ + 1) ± ඥ(aଶ − 1)ଶ

2a
 

x =
(aଶ + 1) ± (aଶ − 1)

2a
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x =
(aଶ + 1) + (aଶ − 1)

2a
 or x =

(aଶ + 1) − (aଶ − 1)
2a

 

x =
aଶ + 1 + aଶ − 1

2a
 or x =

aଶ + 1 − aଶ + 1
2a

 

x =
aଶ + aଶ

2a
 or x =

1 + 1
2a

 

x =
2aଶ

2a
 or x =

2
2a

 

x = a or x =
1
a 

 

  12. 36xଶ − 12ax + (aଶ − bଶ) = 0 
    36xଶ − 12ax + (aଶ − bଶ) = 0 

x = x , a = 36, b = −12a  , c = aଶ − bଶ     

x = ିୠ±√ୠమିସୟୡ
ଶୟ

     

x =
−(−12a) ± ඥ(−12a)ଶ − 4(36)(aଶ − bଶ)

2(36)
 

x =
12a ± ඥ144aଶ − 144(aଶ − bଶ)

72  

x =
12a ± √144aଶ − 144aଶ + 144bଶ

72
 

x =
12a ± √144bଶ

72  

x =
12a ± 12b

72
 

x =
12(a ± b)

72
 

x =
a ± b

6  

x =
a + b

6
 or x =

a − b
6

 
 

 13.  ଵ
୶ିଶ

+ ଵ
୶ିଷ

+ ଵ
୶ିସ

= 0 
1

x − 2
+

1
x − 3

+
1

x − 4
= 0 

(୶ିଷ)(୶ିସ)ା(୶ିଶ)(୶ିସ)ା(୶ିଶ)(୶ିଷ)
(୶ିଶ)(୶ିଷ)(୶ିସ) = 0     
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            (x − 3)(x − 4) + (x − 2)(x − 4) + (x − 2)(x − 3) = 0 × (x − 2)(x − 3)(x − 4)     
xଶ − 7x + 12 + xଶ − 6x + 8 + xଶ − 5x + 6 = 0 

        3xଶ − 18x + 26 = 0 
x = x, a = 3, b = −18, c = 26 

        x = ିୠ±√ୠమିସୟୡ
ଶୟ

   

x =
−(−18) ± ඥ(−18)ଶ − 4(3)(26)

2(3)  

x =
18 ± √324 − 312

6  

x =
18 ± √12

6
 

x =
18 ± √4 × 3

6  

x =
18 ± 2√3

6
 

x =
2(9 ± √3)

6  

x =
(9 ± √3)

3
 

x =
9 + √3

3  or x =
9 − √3

3  
 

 14.  ଷ
ହିୠ

+ ଶ
ସିୠ

= ଼
ୠାଶ

 
3

5 − b
+

2
4 − b

=
8

b + 2
 

3(4 − b) + 2(5 − b)
(5 − b)(4 − b) =

8
b + 2

 

12 − 3b + 10 − 2b
20 − 9b + bଶ

=
8

b + 2
 

      22 − 5b
20 − 9b + bଶ

=
8

b + 2
 

8(20 − 9b + bଶ) = ( 22 − 5b)(b + 2)  
160 − 72b + 8bଶ = 22b − 5bଶ + 44 − 10b 
8bଶ − 72b + 160 = −5bଶ + 12b + 44  
8bଶ − 72b + 160 + 5bଶ − 12b − 44 = 0  
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8bଶ − 72b + 160 + 5bଶ − 12b − 44 = 0   
        13bଶ − 84b + 116 = 0 

x = b, a = 13, b = −84, c = 116 

        x = ିୠ±√ୠమିସୟୡ
ଶୟ

   

b =
−(−84) ± ඥ(−84)ଶ − 4(13)(116)

2(13)  

b =
84 ± √7056 − 6032

26  

b =
84 ± √1024

26
 

b =
84 ± 32

26  

b =
84 + 32

26
 or b =

84 − 32
6

 

b =
116
26

 or b =
52
26

 

b =
58
13  or b = 2 

 

Excercise 9.6 

A. Discuss the nature of the following equations. 
     i. yଶ − 7y + 2 = 0 
        yଶ − 7y + 2 = 0 
        a = 1, b = −7, c = 2 
        ∆= bଶ − 4ac 
        ∆= (−7)ଶ − 4(1)(2)  

∆= 49 − 8 
∆= 41 

        ∆> 0 
∴ Roots are real and distinct 

 
   ii.  xଶ − 2x + 3 = 0 
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        xଶ − 2x + 3 = 0 
        a = 1, b = −2, c = 3 
        ∆= bଶ − 4ac 
        ∆= (−2)ଶ − 4(1)(3)  

∆= 4 − 12 
∆= −8 
∆< 0 
∴ Roots are imaginary ( no real roots ) 

 

  iii.    2nଶ + 5n − 1 = 0 
        2nଶ + 5n − 1 = 0 
        a = 2, b = 5, c = −1 
        ∆= bଶ − 4ac 
        ∆= 5ଶ − 4(2)(−1)  
        ∆= 25 + 8 
        ∆= 33 
        ∆> 0 

∴ Roots are real and distinct 
 

    iii.  aଶ + 4a + 4 = 0 

         aଶ + 4a + 4 = 0 
         a = 1, b = 4, c = 4 
         ∆= bଶ − 4ac 
         ∆= 4ଶ − 4(1)(4)  
         ∆= 16 − 16 

 ∆= 0 
∴ Roots are real and equal 

 

    iv. xଶ + 3x − 4 = 0 
         xଶ + 3x − 4 = 0 
         a = 1, b = 3, c = −4 
         ∆= bଶ − 4ac 
         ∆= 3ଶ − 4(1)(−4)  
         ∆= 9 + 16 
         ∆= 25 
         ∆> 0 
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∴ Roots are real and distinct 
 

     v. 3dଶ − 2d + 1 = 0 
         3dଶ − 2d + 1 = 0 
         a = 3, b = −2, c = 1 
         ∆= bଶ − 4ac 
         ∆= (−2)ଶ − 4(3)(1)  
         ∆= 4 − 12 
         ∆= −8 
         ∆< 0 

∴ Roots are imaginary ( no real roots ) 
 

B. For what positive values of ′m′ roots of following equations 
are (1) equal (2) distinct (3) imaginary 

     i.  aଶ − ma + 1 = 
         aଶ − ma + 1 = 0 
         a = 1, b = −m, c = 1 
         ∆= bଶ − 4ac 

 ∆= (−m)ଶ − 4(1)(1)  
         ∆= mଶ − 4 
         If roots are equal, then ∆= 0 
         ∴  mଶ − 4 = 0 ⟹ mଶ = 4 ⟹ m = √4 = ±2 
         If roots are distinct, then ∆> 0 
         ∴  mଶ − 4 > 0 ⟹ mଶ > 4 ⟹ m > √4 ⟹ m > ±2 
         If roots are imaginary, then ∆< 0 
         ∴  mଶ − 4 < 0 ⟹ mଶ < 4 ⟹ m < √4 ⟹ m < ±2 
 

     ii. xଶ − mx + 9 = 0 
         xଶ −mx + 9 = 0 
         a = 1, b = −m, c = 9 
         ∆= bଶ − 4ac 
         ∆= (−m)ଶ − 4(1)(9)  
         ∆= mଶ − 36 
         If roots are equal, then ∆= 0 

∴  mଶ − 36 = 0 ⟹ mଶ = 36 ⟹ m = √36 = ±6 
         If roots are distinct, then ∆> 0 

∴  mଶ − 36 > 0 ⟹ mଶ > 36 ⟹ m > √36 ⟹ m > ±6 
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         If roots are imaginary, then ∆< 0 
∴  mଶ − 36 < 0 ⟹ mଶ < 36 ⟹ m < √36 ⟹ m < ±6 

 

    iii. rଶ − (m + 1)r + 4 = 0 
         rଶ − (m + 1)r + 4 = 0 
         a = 1, b = −(m + 1) , c = 4 
         ∆= bଶ − 4ac 
         ∆= [−(m + 1)]ଶ − 4(1)(4)  

 ∆= (m + 1)ଶ − 16 
         If roots are equal, then ∆= 0 

    ∴  (m + 1)ଶ − 16 = 0 ⟹ (m + 1)ଶ = 16 ⟹ m + 1 = √16 = ±4 
         m + 1 = ±4 
         m = ±4 − 1 
         m = +4 − 1 or m = −4 − 1 
         m = 3 or m = −5 
         If roots are distinct, then ∆> 0 
         ∴  (m + 1)ଶ − 16 > 0 ⟹ (m + 1)ଶ > 16 ⟹ m + 1 > √16 

m + 1 > ±4 
m > ±4 − 1 
m > +4 − 1 or m > −4 − 1 

          m > 3 or m > −5 
         If roots are imaginary, then ∆< 0 
         ∴  (m + 1)ଶ − 16 < 0 ⟹ (m + 1)ଶ < 16 
          ⟹ m + 1 < √16 

m + 1 < ±4 
m < ±4− 1 
 m < +4 − 1 or m < −4− 1 
 m < 3 or m < −5 

 

    iv. mkଶ − 3k + 1 = 0 
         mkଶ − 3k + 1 = 0 
         a = m , b = −3, c = 1 
         ∆= bଶ − 4ac 
         ∆= (−3)ଶ − 4(m)(1)  
         ∆= 9 − 4m 

If roots are equal, then ∆= 0 
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∴  9 − 4m = 0 ⟹ 4m = 9 ⟹ m =
9
4
 

         If roots are distinct, then ∆> 0 

∴  9 − 4m > 0 ⟹ 4m > 9 ⟹ m >
9
4 

         If roots are imaginary, then ∆< 0 

∴  9 − 4m < 0 ⟹ 4m < 9 ⟹ m <
9
4
 

 

C. Find the value of ′p′ for which the quadratic equations have 
equal values. 

i.  xଶ − px + 9 = 0 
         xଶ − px + 9 = 0 
         a = 1, b = −p, c = 9 
         ∆= 0 
         ∆= bଶ − 4ac 
          (−p)ଶ − 4(1)(9) = 0 
          pଶ − 36 = 0 
          pଶ = 36 
          p = √36 = ±6 
 

      ii. 2aଶ + 3a + p 
          2aଶ + 3a + p 
          a = 2, b = 3, c = p 
          ∆= 0 
          bଶ − 4ac = 0 
          (3)ଶ − 4(2)(p) = 0 
          9 − 8p = 0 
          9 = 8p 
          p =  ଽ

଼
 

          pkଶ − 12k + 9 = 0 
          pkଶ − 12k + 9 = 0 
          a = p, b = −12, c = 9 
          ∆= 0 
          bଶ − 4ac = 0 
          (−12)ଶ − 4(p)(9) = 0 
         144 − 36p = 0 



YK SSLC Class notes Chapter 9-Quadratic equations 

 

 Yakub Koyyur 40 

         144 = 36p 
         p =  ଵସସ

ଷ଺
= 4 

 

    iii.  2yଶ − py + 1 = 0 
         2yଶ − py + 1 = 0 
         a = 2 , b = −p, c = 1 
         ∆= 0 

bଶ − 4ac = 0 
(−p)ଶ − 4(2)(1) = 0 
pଶ − 8 = 0 
pଶ = 8 
p =  √8 = √4 × 2 = ±2√2 

 

   iv.  (p + 1)nଶ + 2(p + 3)n + (p + 8) = 0 
(p + 1)nଶ + 2(p + 3)n + (p + 8) = 0 
a = p + 1 , b = 2(p + 3), c = p + 8 
∆= 0 
bଶ − 4ac = 0 
(2(p + 3))ଶ − 4(p + 1)(p + 8) = 0 

             4(pଶ + 6p + 9) − 4(pଶ + 9p + 8) = 0 
         4pଶ + 24p + 36 − 4pଶ − 36p − 32 = 0 
         −12p + 4 = 0 
         −12p = −4 
         12p = 4 
         p =  ସ

ଵଶ
= ଵ

ଷ
 

 

   v. (3p + 1)cଶ + 2(p + 1)c + p = 0 
(3p + 1)cଶ + 2(p + 1)c + p = 0 
a = 3p + 1 , b = 2(p + 1), c = p 

 ∆= 0 
bଶ − 4ac = 0 

൫2(p + 1)൯
ଶ
− 4(3p + 1)(p) = 0 

4(pଶ + 2p + 1) − 12pଶ − 4p = 0 
        4pଶ + 8p + 4 − 12pଶ − 4p = 0 
        −8pଶ + 4p + 4 = 0 

−8pଶ + 4p + 4 = 0 
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−4(2pଶ − p − 1) = 0 
2pଶ − p − 1 = 0 
2pଶ − 2p + p − 1 = 0 

           2p(p − 1) + 1(p − 1) = 0 
           (p − 1)(2p + 1) = 0 
           (p − 1) = 0 or (2p + 1) = 0 

            p = 1 or 2p = −1 ⟹ p =
−1
2

 

 

Exercise 9.7 
        Find the sum and product of the roots of the quadratic  
        equations. 

1. xଶ − 5x + 8 = 0 
xଶ − 5x + 8 = 0 
a = 1, b = −5, c = 8 

Sum of the roots = ିୠ
ୟ

= ି(ିହ)
ଵ

= 5 

        Product of the roots = ୡ
ୟ

= ଼
ଵ

= 8 
 

2. 3aଶ − 10a − 5 = 0 
3aଶ − 10a − 5 = 0 
a = 3, b = −10, c = −5 

Sum of the roots = ିୠ
ୟ

= ି(ିଵ଴)
ଷ

= ଵ଴
ଷ
 

        Product of the roots = ୡ
ୟ

= ିହ
ଷ

 
 

3. 8mଶ − m = 2 
8mଶ − m = 2 
8mଶ − m − 2 = 0 
a = 8, b = −1, c = −2 

Sum of the roots = ିୠ
ୟ

= ି(ିଵ)
଼

= ଵ
଼
 

        Product of the roots = ୡ
ୟ

= ିଶ
଼

= ିଵ
ସ

 
 

4. 6kଶ − 3 = 0 
6kଶ − 3 = 0 
a = 6 , b = 0, c = −3 
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Sum of the roots = ିୠ
ୟ

= ଴
଺

= 0 

        Product of the roots = ୡ
ୟ

= ିଷ
଺

= ିଵ
ଶ

 
 

5. prଶ = r − 5 
prଶ = r − 5 
prଶ − r + 5 = 0 
a = p, b = −1, c = 5 
Sum of the roots = ିୠ

ୟ
= ି(ିଵ)

୮
= ଵ

୮
 

        Product of the roots = ୡ
ୟ

= ହ
୮
 

 

6. xଶ + (ab)x + (a + b) = 0 
xଶ + (ab)x + (a + b) = 0 
a = 1, b = ab, c = a + b 

Sum of the roots = ିୠ
ୟ

= ି(ୟୠ)
ଵ

= ab 

        Product of the roots = ୡ
ୟ

= ୟାୠ
ଵ

= a + b 
 

Exercise 9.8 
A. Form the equation whose roots are 

     i. 3, 5 
        m = 3, n = 5 
        m + n = 3 + 5 = 8 
        mn = 3 × 5 = 15 
        Equation : xଶ − (m + n)x + mn = 0 ⟹ xଶ − 8x + 15 = 0 
 

    ii. 6, −5 
        m = 6, n = −5 
        m + n = 6 − 5 = 1 
        mn = 6 × −5 = −30 
        Equation : xଶ − (m + n)x + mn = 0 ⟹ xଶ − x − 30 = 0 
 

   iii. −3,     ଷ
ଶ
 

         m = −3, n = ଷ
ଶ
 

         m + n = −3 + ଷ
ଶ

= ି଺ାଷ
ଶ

= ିଷ
ଶ
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         mn = −3 × ଷ
ଶ

= ିଽ
ଶ

 

         Equation : xଶ − (m + n)x + mn = 0 

         ⟹ xଶ − ቀିଷ
ଶ
ቁ x + ቀିଽ

ଶ
ቁ = 0 

         ⟹ xଶ + ଷ
ଶ

x − ଽ
ଶ

= 0 

         ⟹ 2xଶ + 3x − 9 = 0 
 

   iv.  m = ଶ
ଷ

, n = ଷ
ଶ
 

         m + n = ଶ
ଷ

+ ଷ
ଶ

= ସାଽ
଺

= ଵଷ
଺
 

         mn = ଶ
ଷ

× ଷ
ଶ

= ଺
଺

= 1 

         Equation : xଶ − (m + n)x + mn = 0 

         ⟹ xଶ − ଵଷ
ଶ

x + 1 = 0 

         ⟹ 6xଶ − 13x + 6 = 0 
         2 + √3, 2 − √3 
         m = 2 + √3, n = 2 − √3 
         m + n = 2 + √3 + 2 − √3 = 4 

         mn = ൫2 + √3൯൫2 − √3൯ = 2ଶ − ൫√3൯
ଶ

= 4 − 3 = 1 

         Equation : xଶ − (m + n)x + mn = 0 ⟹ xଶ − 4x + 1 = 0 
 

     v. −3 + 2√5,−3 − 2√5 
         m = −3 + 2√5, n = −3 − 2√5 
         m + n = −3 + 2√5 +−3 − 2√5 = −6 

         mn = ൫−3 + 2√5൯൫−3 − 2√5൯ = (−3)ଶ − ൫2√5൯
ଶ

= 9 − 20 = −11 

         Equation : xଶ − (m + n)x + mn = 0 ⟹ xଶ − (−6)x − 11 = 0 

         ⟹ xଶ + 6x − 11 = 0 
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B. 1 .If ′m′ and ′n′ are the roots of the equation xଶ − 6x + 2 = 0 
find the value of (i) (m + n)mn (ii) ଵ

୫
+ ଵ

୬
 (iii) mଷnଶ + nଷmଶ (iv) 

ଵ
୬
− ଵ

୫
 

xଶ − 6x + 2 = 0 
a = 1, b = −6, c = 2 

        Sum of the roots : m + n = ିୠ
ୟ

= ି(ି଺)
ଵ

= 6 

        Product of the roots : mn = ୡ
ୟ

= ଶ
ଵ

= 2 
        i. (m + n)mn = 6 × 2 = 12 
        ii. ଵ

୫
+ ଵ

୬
= ୫ା୬

୫୬
= ଺

ଶ
= 3 

        iii.mଷnଶ + nଷmଶ = mଶnଶ(m + n) 
        = (mn)ଶ(m + n) = 2ଶ × 6 = 24 

iv. ଵ
୬
− ଵ

୫
= ୫ି୬

୫୬
= ±ଶ√଻

ଶ
= ±√7 

 
2. If ′a′ and ′b′ are the roots of the equation 3mଶ = 6m + 5 find 

the value of 

(i) ୟ
ୠ

+ ୠ
ୟ
 (ii) (a + 2b)(2a + b) 

 3mଶ = 6m + 5  

         3mଶ − 6m − 5 = 0 

 a = 3, b = −6, c = −5 

         Sum of the roots : a + b = ିୠ
ୟ

= ି(ି଺)
ଷ

= 2 

         Product of the roots : ab = ୡ
ୟ

= ିହ
ଷ

 
 

      i. ୟ
 ୠ

+ ୠ
ୟ

= ୟమାୠమ

ୟୠ
 

=
(a + b)ଶ − 2ab

ab  

=
(2)ଶ − 2ቀ−5

3 ቁ
−5
3

 

(݉ − ݊)ଶ = ݉ଶ + ݊ଶ − 2݉݊  

(݉− ݊)ଶ = (݉ +݊)ଶ −2݉݉
− 2݉݊ 

(݉− ݊)ଶ = (݉+ ݊)ଶ − 4݉݊ 

(݉ − ݊)ଶ = (6)ଶ − 4(2) 

(݉− ݊)ଶ = 36 − 8 

(݉− ݊)ଶ = 28 

݉ −݊ = √28 = √4 × 7 = ±2√7 
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=
4 + 10

3
−5
3

 

=
12 + 10

3
−5
3

=
22
3
−5
3

=
22
3

×
3
−5

= −
22
5

 

 
    ii. (a + 2b)(2a + b) 
        = 2aଶ + 4ab + ab + 2bଶ 
        = 2aଶ + 2bଶ + 5ab 
        = 2(aଶ + bଶ) + 5ab 
        = 2[(a + b)ଶ − 2ab] + 5ab 

        = 2 ቂ(2)ଶ − 2 ቀିହ
ଷ
ቁቃ + 5 ቀିହ

ଷ
ቁ 

        = 2 ቂ4 + ଵ଴
ଷ
ቃ − ଶହ

ଷ
 

        = 2 ቂଵଶାଵ଴
ଷ

ቃ − ଶହ
ଷ
 

        = 2 ቂଶଶ
ଷ
ቃ − ଶହ

ଷ
 

        = ସସ
ଷ
− ଶହ

ଷ
 

        = ସସିଶହ
ଷ

 

        = ଵଽ
ଷ
 

 
3. If ′p′ and ′q′ are the roots of the equation 2aଶ − 4a + 1 = 0 find 

the value of 
(i) (p + q)ଶ + 4pq (ii) pଷ + qଷ 
 2aଶ − 4a + 1 = 0   
a = 2, b = −4, c = 1 

         Sum of the roots : p + q = ିୠ
ୟ

= ି(ିସ)
ଶ

= 2 

         Product of the roots : pq = ୡ
ୟ

= ଵ
ଶ
 

        i.  (p + q)ଶ + 4pq = 2ଶ + 4൬
1
2
൰ = 4 + 2 = 6 

        ii.  pଷ + qଷ = (p + q)ଷ − 3pq(p + q) 
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= 2ଷ − 3൬
1
2൰

(2) 

= 8 − 3 = 5 
 

4. Form a quadratic equation whose roots are ୮
୯
 and ୯

୮
 

m =
p
q , n =

q
p 

m + n =
p
q

+
q
p

=
pଶ + qଶ

pq
 

mn =
p
q

×
q
p

=
pq
pq

= 1 

Equation : xଶ − (m + n)x + mn = 0 ⟹ xଶ − ቀ୮
మା୯మ

୮୯
ቁ x + 1 = 0 

⟹ pqxଶ − (pଶ + qଶ)x + pq = 0 
 

5. Find the value of ′k′ so that the equation xଶ + 4x + (k + 2) = 0 
has one root equal to zero 
xଶ + 4x + (k + 2) = 0 
a = 1, b = 4, c = k + 2 

product of the roots ∶ mn =
c
a ⟹ m × 0 =

k + 2
1  

        ⟹ k + 2 = 0 ⟹ k = −2 
 

6. Find the value of ′q′ so that the equation 2xଶ − 3qx + 5q = 0 
has one root  which is twice other. 
2xଶ − 3qx + 5q = 0 
a = 2, b = −3q, c = 5q 

        Sum of the roots : m + n = ିୠ
ୟ

 

⟹ m + 2m =
−(−3q)

2  

⟹ 3m =
3q
2

 

⟹ m =
3q
6 =

q
2 

        Product  of the roots : mn = ୡ
ୟ
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⟹ m(2m) =
5q
2  

⟹ ቀ
q
2
ቁ (2 ×

q
2

) =
5q
2
⟹ q = 5 

 
7. Find the value of ′p′ so that the equation 4xଶ − 8px + 9 = 0 has 

roots whose difference is 4  
4xଶ − 8px + 9 = 0  
a = 4, b = −8p, c = 9 

Sum of the roots : m + n = ିୠ
ୟ

 

⟹ m + m + 4 = ି(ି଼୮)
ସ

      [n = m + 4] 
⟹ 2m + 4 = 2p 
⟹ 2(m + 2) = 2p 
⟹ m + 2 = p 
⟹ m = p − 2 
Product  of the roots : mn = ୡ

ୟ
 

⟹ (p − 2)(p − 2 + 4) =
9
4
 

        ⟹ (p − 2)(p + 2) = ଽ
ସ
 

⟹ pଶ − 4 =
9
4
 

⟹ pଶ =
9
4

+ 4 

⟹ p = ඨ25
4

= ±
5
2
 

 
8. If one root of the equation xଶ + px + q = 0 is 3 times the other 

prove that 3pଶ = 16q 
    xଶ + px + q = 0  

a = 1, b = p, c = q 

Sum of the roots : m + n = ିୠ
ୟ

 

⟹ m + 3m = ି୮
ଵ

      [n = 3m] 
⟹ 4m = −p 
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⟹ m =
−p
4  

Product  of the roots : mn = ୡ
ୟ
 

        ⟹ m(3m) = ୯
ଵ
 

⟹ ቀ
−p
4
ቁቀ3 ×

−p
4
ቁ = q 

⟹
3pଶ

16
= q 

⟹ 3pଶ = 16q 
 

Exercise 9.9 
I. Draw the graphs of the following quadratic equations : 

i. y = −xଶ 
y = −xଶ 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ii. ݕ =  ଶݔ3

x 0 1 −1 2 −2 3 −3 4 −4 
y 0 −1 −1 −4 −4 −9 −9 −16 −16 
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ݕ =  ଶݔ3
 

 
 

 

 

 

 

 

 

 

 

iii. ݕ = ଶݔ +   ݔ6
ݕ = ଶݔ +  ݔ6

 4− 4 3− 3 2− 2 1− 1 0 ݔ
 8− 42 9− 27 8− 16 5− 7 0 ݕ

  
 
 
 
 
 
 
 
 
 
  

 4− 4 3− 3 2− 2 1− 1 0 ݔ
 48 48 27 27 12 12 3 3 0 ݕ
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iv. ݕ = ଶݔ −  ݔ2
Sol : ݕ = ଶݔ −  ݔ2

 4− 4 3− 3 2− 2 1− 1 0 ݔ

 24 8 15 3 8 0 3 1− 0 ݕ

    
 
 
 
 
 
 
 
 
 
 
 

v. ݕ = ଶݔ − ݔ8 + 7 
Sol : ݕ = ଶݔ − ݔ8 + 7 

 7 6 3− 3 2− 2 1− 1 0 ݔ
 0 5− 40 8− 27 5− 16 0 7 ݕ
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vi. ݕ = ݔ) + 2)(2 −  (ݔ
Sol : ݕ = ݔ) + 2)(2 −  (ݔ

 4− 4 3− 3 2− 2 1− 1 0 ݔ
 12− 12− 5− 5− 0 0 3 3 4 ݕ

    
 
 
 
 
 
 
 
 
 

 
vii. ݕ = ଶݔ + ݔ − 6 

Sol : ݕ = ଶݔ + ݔ − 6 
 4− 4 3− 3 2− 2 1− 1 0 ݔ
 6 14 0 6 4− 0 6− 4− 6− ݕ
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viii. ݕ = ଶݔ − ݔ2 + 5 
Sol : ݕ = ଶݔ − ݔ2 + 5 

 4− 4 3− 3 2− 2 1− 1 0 ݔ
 29 13 20 8 13 5 8 4 5 ݕ

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exercise 9.10 
I. Draw the graph of the following equations. 

i. ݕ =  ଶݔ
Sol : ݕ =  ଶݔ−

 4− 4 3− 3 2− 2 1− 1 0 ݔ
 16 16 9 9 4 4 1 1 0 ݕ
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ii. ݕ =  ଶݔ3

Sol : ݕ =  ଶݔ3
 4− 4 3− 3 2− 2 1− 1 0 ݔ
 48 48 27 27 12 12 3 3 0 ݕ
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iii. ݕ = ଶݔ −  ݔ4
Sol : ݕ = ଶݔ −  ݔ4

 4− 4 3− 3 2− 2 1− 1 0 ݔ
 32 0 21 3− 12 4− 5 3− 0 ݕ

    
 
 
 
 
 
 
 
 
 
 

iv. ݕ = ଶݔ− + ݔ8 − 16 
Sol : ݕ = ଶݔ− + ݔ8 − 16 

 7 4 6 3 2− 2 1− 1 0 ݔ
 9− 0 4− 1− 36− 4− 25− 9− 16− ݕ
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v. ݕ = ଵ
ଶ
ଶݔ − 2 

Sol : ݕ = ଵ
ଶ
ଶݔ − 2 

 4− 4 3− 3 2− 2 1− 1 0 ݔ
 6 6 2.5 2.5 0 0 1.5− 1.5− 2− ݕ

    
 
 
 
 
 
 
 
 
 
 

vi. ݕ = ଵ
ଶ
ଶݔ − 4 

Sol : ݕ = ଵ
ଶ
ଶݔ − 4 

 4− 4 3− 3 2− 2 1− 1 0 ݔ
 4 4 0.5 0.5 2− 2− 3.5− 3.5− 4− ݕ
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II. 1. Draw the graph ݕ =  ଶ and find the value of √7ݔ
                    Sol : ݕ = ݔ                    ଶݔ2 = √7 ⇒ ݕ = 2൫√7൯

ଶ
= 2 × 7 = 14 

 4− 4 3− 3 2− 2 1− 1 0 ݔ
 32 32 18 18 8 8 2 2 0 ݕ

    
 
 
 
 
 
 
 
 
 
 
 
 

2 .Draw the graph ݕ = ଵ
ଶ
 ଶ and find the value of √10ݔ

                     Sol : ݕ = ଵ
ଶ
ݔ         ଶݔ = √10 ⇒ ݕ = ଵ

ଶ
൫√10൯

ଶ
= ଵ

ଶ
× 10 = 5 

 4− 4 3− 3 2− 2 1− 1 0 ݔ
 8 8 4.5 4.5 2 2 0.5 0.5 0 ݕ
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Exercise 9.11 
1. Find two consecutive positive odd numbers such that the 

sum of their squares is equal to 130 
Let the two consecutive positive odd numbers : x and x + 2 
⟹ xଶ + (x + 2)ଶ = 130 
⟹ xଶ + xଶ + 4x + 4 = 130 

        ⟹  2xଶ + 4x + 4 − 130 = 0 
        ⟹  2xଶ + 4x − 126 = 0 
        ⟹  2(xଶ + 2x − 63) = 0 
           ⟹  xଶ + 2x − 63 = 0 
           ⟹ xଶ + 9x − 7x − 63 = 0 
           ⟹  x(x + 9) − 7(x + 9) = 0 
           ⟹ (x + 9)(x − 7) = 0 
           ⟹ (x + 9) = 0 or (x − 7) = 0 
           ⟹  x = −9 (negative) or x = 7 
            ∴ The two consecutive positive add numbers ∶ 7,9 
 

2. Find the whole number such that four times the number 
subtracted from three times the square of the number 
makes 15 
Let the whole number be x 
⟹ 3xଶ − 4x = 15 
⟹ 3xଶ − 4x − 15 = 0 
⟹ 3xଶ − 9x + 5x − 15 = 0 
⟹  3x(x − 3) + 5(x − 3) = 0 
⟹ (x − 3)(3x + 5) = 0 
⟹ (x − 3) = 0 or (3x + 5) = 0 
⟹  x = 3 or 3x = −5 

⟹  x = 3 or x =
−5
3

(negative) 

∴ whole number = 3  
 

3. The sum of two natural numbers is 8. Determine the 
numbers, if the sum of their reciprocals is ଼

ଵହ
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Two natural numbers : x, 8 − x 

⟹ 
1
x

+
1

8 − x
=

8
15

 

⟹ 
8 − x + x
x(8 − x) =

8
15 

⟹ 
8

8x − xଶ
=

8
15

 

⟹  8(8x − xଶ) = 8 × 15 
        ⟹  64x − 8xଶ = 120 
        ⟹  8xଶ − 64x + 120 = 0 
        ⟹  8(xଶ − 8x + 15) = 0 
        ⟹ xଶ − 8x + 15 = 0 
        ⟹ xଶ − 5x − 3x + 15 = 0 
        ⟹ x(x − 5) − 3(x − 5) = 0 
         ⟹ (x − 5)(x − 3) = 0 
            ⟹ (x − 5) = 0 or (x − 3) = 0 
        ⟹ x = 5 or x = 3 
        ∴ 2 natural numbers ∶ 5,3  
 

4. A two digit number is such that the product of the digits is 
12. When 36 is added this number the digits interchange 
their places. Determine the number. 
Tenth place : x Unit place : ଵଶ

୶
 two digit number = 10x + ଵଶ

୶
 

⟹  10x +
12
x + 36 = 10 ×

12
x + x 

⟹ 
10xଶ + 12 + 36x

x =
120

x + x 

⟹ 
10xଶ + 12 + 36x

x =
120 + xଶ

x  

⟹ 10xଶ + 12 + 36x = 120 + xଶ 
⟹ 10xଶ + 12 + 36x − 120 − xଶ = 0 
⟹ 9xଶ + 36x − 108 = 0 
⟹ 9(xଶ + 4x − 12) = 0 
⟹ xଶ + 4x − 12 = 0 
⟹ xଶ + 6x − 2x − 12 = 0 
⟹  x(x + 6) − 2(x + 6) = 0 
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⟹ (x + 6) = 0 or (x − 2) = 0 
⟹  x = −6 (negative) or x = 2 

        ∴ 2 digit number ∶ 26  
 

5. Find three consecutive  positive integers such that the sum 
of the square of the first and the product of other two is 154 
Sol : Three consecutive positive numbers : x, x + 1, x + 2 
⟹ xଶ + (x + 1)(x + 2) = 154 
⟹ xଶ + xଶ + 3x + 2 = 154 
⟹ 2xଶ + 3x + 2 − 154 = 0 
⟹ 2xଶ + 3x − 152 = 0 
⟹ 2xଶ + 19x − 16x − 152 = 0 
⟹ x(2x + 19) − 8(2x + 19) = 0 

        ⟹ (2x + 19)(x − 8) = 0 
⟹ (2x + 19) = 0 or (x − 8) = 0 

⟹ 2x = −19 ⟹ x =
−19

2
 (negative )or x = 8 

∴ Three consecutive positive numbers ∶ 8,9,10 
 

6. The ages of Kavya and Karthik are 11 years and 14 years. In 
how many years time will the product of their ages be 304 
Sol : Let the years : x 
⟹ (x + 11)(x + 14) = 304 
⟹ xଶ + 25x + 154 − 304 = 0 
⟹ xଶ + 25x − 150 = 0 
⟹ xଶ + 30x − 5x − 150 = 0 
⟹  x(x + 30) − 5(x + 30) = 0 
⟹ (x + 30)(x − 5) = 0 
⟹ (x + 30) = 0 or (x − 5) = 0 
⟹ x = −30 (negative)or x = 5 
∴ After 5 years the product of their ages be 304 
 

7. The age of a man is twice the square of the age of his son. 
Eight years  hence, the  age of the man will be 4 years more 
than three times the age of his son. Find their present age  
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Age Son Father 
Present x 2xଶ 

After 8 years x + 8 2xଶ + 8 
  

         2xଶ + 8 = 3(x + 8) + 4 
  ⟹ 2xଶ + 8 = 3x + 28 
⟹ 2xଶ + 8 − 3x − 28 = 0 

        ⟹ 2xଶ − 3x − 20 = 0 
⟹ 2xଶ − 8x + 5x − 20 = 0 
⟹ 2x(x − 4) + 5(x − 4) = 0 
⟹ (x − 4)(2x − 5) = 0 
⟹ (x − 4) = 0 or (2x − 5) = 0 

⟹ x = 4 or 2x = −5 ⟹ x =
−5
2

 (negative) 

∴ Age of son ∶ 4 years , Father ∶ 32 years 
 

8. The area of a rectangle is 56 cmଶ . If the measure of its base 
is represented by x + 5 and the measure of its height by x − 5, 
find the dimensions of the rectangle. 
 

 
 
 
 
 
 
        base × height = area of the rectangle 
        ⟹ (x + 5)(x − 5) = 56 

⟹ xଶ − 5ଶ = 56 
⟹ xଶ − 25 = 56 
⟹ xଶ = 56 + 25 
⟹ xଶ = 81 
⟹ x = √81   = 9  
∴ Dimensions of the rectangle ∶ 14 cm and 4 cm 
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9. The altitude of a triangle is 6 cm greater than its base. If its 
area is 108 ܿ݉ଶ. Find  its base. 

        ଵ
 ଶ

× base × height = Area of a triangle 

⟹
1
 2

×  x × (x + 6) = 108 

⟹ xଶ + 6x = 216 
⟹ xଶ + 6x − 216 = 0 
⟹ xଶ + 18x − 12x − 216 = 0 
⟹ x(x + 18) − 12(x + 18) = 0  
⟹ (x + 18)(x − 12) = 0  
⟹ (x + 18) = 0 or (x − 12) = 0 
⟹ x = −18 or x = 12 

        ∴ Base = 12cm  
 
10.   In rhombus  , the diagonals AC and BD intersect at E. If  
        AE = x, BE = x + 7 and AB = x + 8, find the diagonals AC and BD 
            In ∆ABC  
         ABଶ = AEଶ + BEଶ [∴ pytagorus theorum] 
        ⟹ (x + 8)ଶ = xଶ + (x + 7)ଶ 
        ⟹ xଶ + 16x + 64 = xଶ + xଶ + 14x + 49 
        ⟹ xଶ + 16x + 64 = 2xଶ + 14x + 49 
        ⟹ 2xଶ + 14x + 49 − xଶ − 16x − 64 = 0 
         ⟹ xଶ − 2x − 15 = 0 
        ⟹ xଶ − 5x + 3x − 15 = 0 
        ⟹ x(x − 5) + 3(x − 5) = 0 
        ⟹ x(x − 5) + 3(x − 5) = 0 
        ⟹ (x − 5)(x + 3) = 0 
        ⟹ (x − 5) = 0 or (x + 3) = 0 

⟹ x = 5 or x = −3 (negative) 
AE = x = 5 cm , BE = x + 7 = 5 + 7 = 12 cm 
∴ Diagonals AC = 10 cm , BD = 24 cm 
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11.   If twice the area of smaller square is subtracted from the area 
        of a  larger square, the result is 14 ܿ݉ଶ . However, if  twice the  
        area of the larger square is added to three times the area of   
        the  smaller square, the result is 203 ܿ݉ଶ. Determine the sides  
        of the two squares. 

 
 
 
 
 
 
 
 
 
bଶ − 2aଶ = 14 ⇒ bଶ = 14 + 2aଶ 

        ⟹ 2bଶ + 3aଶ = 203 
⟹ 2(14 + 2aଶ) + 3aଶ = 203 
⟹ 28 + 4aଶ + 3aଶ = 203 
⟹ 7aଶ = 203 − 28 
⟹ 7aଶ = 175 

⟹ aଶ =
175

7
 

⟹ aଶ = 25 
⟹ a = √25 = 5 
⟹ bଶ = 14 + 2(5)ଶ 
⟹ bଶ = 14 + 50 
⟹ bଶ = 64 
⟹ b = √64 = 8 
∴ sides of squares ∶ 5 cm ,8 cm 
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12. In an isoceles triangle ABC, AB = BC and BD is the altitude to 
base AC. If DC = x, BD = 2x − 1 and BC = 2x + 1, find the lengths 
of all three sides of the triangle. 

  In ∆BDc  
  BCଶ = BDଶ + DCଶ [∴ pytagorus theorum] 
⟹ (2x + 1)ଶ = (2x − 1)ଶ + xଶ 
⟹ 4xଶ + 4x + 1 = 4xଶ − 4x + 1 + xଶ 
⟹ 4x = −4x + xଶ 
⟹ 4x + 4x = xଶ 
⟹ xଶ = 8x 
⟹ xଶ − 8x = 0 

         ⟹ x(x − 8) = 0    
⟹ x = 0 or (x − 8) = 0 
⟹ x = 0 or x = 8 

        ∴ DC = 8 cm ⟹ AC = AD + DC = 8 + 8 = 16 cm  
            ∴ AB = BC = 2x + 1 = 2(8) + 1 = 17 cm 

∴ Diagonals AC = 10 cm , BD = 24 cm 
∴ Sides of triangles ∶ 17 cm , 17 cm ,16 cm  

 
13.  A motor boat whose speed is 15 km/hr in still water goes 30 

km downstream and comes back in a total of 4 hours 30 
minutes. Determine the speed of the stream. 

 Speed of the stream : x km/hr 
         Speed of the boat in still water : 15 km/hr 
                     
           

 
        ଷ଴

ଵହା୶
+ ଷ଴

ଵହି୶
= 4 hours 30 minutes 

⟹
30(15 + x) + 30(15 − x)

(15 + x)(15 − x)
= 4 

30
60

 

        ⟹ ସହ଴ାଷ଴୶ାସହ଴ିଷ଴୶
ଵହమି୶మ

= 4 ଵ
ଶ
 

 speed time 

Down stream 15 + x 30
15 + x

 

Up stream 15 − x 30
15 − x
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        ⟹ ଽ଴଴
ଶଶହି୶మ

=  ଽ
ଶ
  

        ⟹ 9(225 − xଶ) =  2 × 900 
        ⟹ 225 − xଶ =  ଶ×ଽ଴଴

ଽ
 

        ⟹ 225 − xଶ =  200 
⟹ xଶ = 225 − 200 
⟹ xଶ = 25 

        ⟹ x = √25 = 5 
∴ Speed of the stream ∶ 5 km/hr 

 
14. A dealer sells an article for Rs 24 and gains as much percent 

as the cost price of the article. Find the cost price of the   
article. 

 Cost price of the article : Rs x 
         Selling price : Rs 24 
         Profit = 24 − x 
         % profit = ଶସି୶

୶
× 100 

         x =  ଶସି୶
୶

× 100 

         xଶ =  2400 − 100x 
         xଶ + 100x − 2400 =  0 

  xଶ + 120x − 20x − 2400 =  0 
         x(x + 120) − 20(x + 120) =  0 
         (x + 120) (x − 20) =  0 
         (x + 120) = 0 or (x − 20) =  0 
         x = −120 or x = 20 
         Cost price of the article : Rs 20 
 
 
 
 

15. Nandana takes 6 days less than the number of days taken 
by Shobha to complete a piece of work. If both Nandana and  
Shobha together can complete the same work 4 days, in how 
many days will Shobha alone complete the work ? 



YK SSLC Class notes Chapter 9-Quadratic equations 

 

 Yakub Koyyur 65 

1
x

+
1

x − 6
=

1
4
 

x − 6 + x
x(x − 6) =

1
4 

2x − 6
xଶ − 6x

=
1
4
 

xଶ − 6x = 4(2x − 6) 
xଶ − 6x = 8x − 24 
xଶ − 6x − 8x + 24 = 0 
xଶ − 14x + 24 = 0 
xଶ − 12x − 2x + 24 = 0 
x(x − 12) − 2(x − 12) = 0 
(x − 12)(x − 2) = 0 
(x − 12) = 0 or (x − 2) = 0 
x = 12 or x = 2 
But together they take 4 days. So one cannot complete the 
work in two days. 
∴ Shobha takes 12 days . 
 

16. A particle is projected from ground level so that its height 
above the ground after t is given by (20t − 5tଶ)m. After how 
many seconds is it 15 m above the ground. Can you explain 
briefly why are two possible answers ? 

 20t − 5tଶ = 15 
 

 No of days Portion of work 
done in one day 

Shobha x 1
x
 

Nandana x − 6 1
x − 6 

Together 4  1
4 

Time (seconds) Height ( metres ) 

20t ܜ − 5tଶ 

? 15 
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5tଶ − 20t + 15 = 0 
5(tଶ − 4t + 3) = 0 
tଶ − 4t + 3 = 0 
tଶ − 3t − t + 3 = 0 
t(t − 3) − 1(t − 3) = 0 
(t − 3)(t − 1) = 0 
(t − 3) = 0 or (t − 1) = 0 
t = 3 or t = 1 
20t − 5tଶ = 15 ⟶ It is a quadratic equation. it has two roots. 
 


