
 

 

 

 

 

 

 

 

 
 

 Set of Natural Number (N) = {1, 2, 3, 4, 5, . . . } 

 Set of Whole Number (W) = {0, 1, 2, 3, . . . } 

 Set of Integers (Z) = {. . ., -3, -2, -1, 0, 1, 2, 3,  . . . } 

 Rational Numbers:- The numbers which can be written in the form of 
q

p
, where p, q are 

integers and q  0 are called rational numbers. Set of rational numbers is denoted by the 

letter Q.  

Example: 0, 2, -3, 
3

2
, . . .  

 Irrational Numbers:- The numbers which cannot be written in the form of 
q

p
, where p, q 

are integers and q  0 are called irrational numbers. Set of irrational numbers is denoted 

by the letter Q1 or S.  

Example: √2, √3, , . . . 

 Real Numbers (R) : Combination of rational and irrational numbers are called real numbers. 

 √p is an irrational when 'p' is a prime. 

 If a prime number 𝑝 divides 𝑎2, then p divides a. 

 The sum or difference of a rational and an irrational number is irrational. 

 The product and quotient of a non-zero rational and irrational number are irrational. 

 Prime numbers are whole numbers whose only factors are 1 and itself.  

Example : 2, 3, 5, 7, 11, 13, . . .  

 Composite number are the positive integers which has factors other than 1 and itself. 

Example : 4, 6, 8, 9, 10, 12, . . . 

1. Real Numbers 
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The Fundamental Theorem of Arithmetic (Theorem 1.1): Every composite number can be 

expressed (factorised) as a product of primes, and this factorisation is unique, apart from the 

order in which the prime factors occur. 

Example : 32760 = 2 × 2 × 2 × 3 × 3 × 5 × 7 × 13  

             = 23 × 32 × 5 × 7 × 13 

Example 1 : Consider the numbers 4n, where n is a natural number. Check whether there is any 

                      value of n for which 4n ends with the digit zero. 

Solution : If any number ends with the digit 0 that means it should be divisible by both 2 and 5.  

      That is, if 4n ends with the digit 0, then the prime factorization of 4n would contain the    

       primes 2 and 5. 

Prime factors of 4n = (2× 2)n = (22)n = 22n 

We can observe clearly, 5 is not in the prime factors of 4n . 

That means 4n will not be divisible by 5. 

∴ 4n cannot end with the digit 0 for any natural number n. 

𝑭𝒊𝒏𝒅𝒊𝒏𝒈 𝑯𝑪𝑭 𝒂𝒏𝒅 𝑳𝑪𝑴 𝒃𝒚 𝒖𝒔𝒊𝒏𝒈 𝑭𝒖𝒏𝒅𝒂𝒎𝒆𝒏𝒕𝒂𝒍 𝒕𝒉𝒆𝒐𝒓𝒆𝒎 𝒐𝒇 𝑨𝒓𝒊𝒕𝒉𝒎𝒆𝒕𝒊𝒄 ∶ 

• HCF of the given pair of integers = Product of the smallest power of each common prime  

                factor in the numbers.  

• LCM of the given pair of integers = Product of the greatest power of each prime factor, 

                                                                  involved in the number. 

Example 2 : Find the LCM and HCF of 6 and 20 by the prime factorisation method. 

Solution :  6 = 2 x 3 = 21 × 31. 

20 = 2 × 2 × 5 = 22 × 51. 

 HCF (6, 20) = 21 = 2 

LCM (6, 20) = 22 × 31 × 51 = 4 x 3 x 5 = 60 

Example 3: Find the HCF of 96 and 404 by the prime factorisation method. Hence,  

                     find their LCM. 

Solution :  96 = 2 x 2 x 2 x 2 x 2 x 3 = 25 × 31, 

     404 = 2 x 2 × 101 = 22 x 1011 

 ∴ HCF of 96 and 404 = 22 = 4. 

We know that, LCM x HCF = Product of two numbers 

    LCM x 4 = 96 x 404 
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    LCM = 
96 𝑥 404

4
 = 96 x 101 = 9696 

Example 4 : Find the HCF and LCM of 6, 72 and 120, using the prime factorisation method. 

Solution :   6 = 2 × 3 = 21 × 31,  

72 = 2 x 2 x 2 x 3 x 3 = 23 × 32,  

120 = 2 x 2 x 2 x 3 x 5 = 23 × 31 × 51 

∴ HCF of 6, 72, 120 = 21 × 31 = 2 × 3 = 6 

       and  LCM of 6, 72, 120 = 23 × 32 × 51 = 8 x 9 x 5 = 360 

Note : The product of three numbers is not equal to the product of their HCF and LCM. 

EXERCISE 1.1 

1. Express each number as a product of its prime factors: 

(i) 140 

Solution : Prime factors of 140 = 2 x 2 x 5 x 7  

      =  22 x 5 x 7 

 (iii) 3825 

Solution : Prime factors of 3825 = 3 x 3 x 5 x 5 x 17 

         =  32 x 52 x 171 

(v) 7429  

Solution : Prime factors of 7429 = 17 x 19 x 23 

             = 171 x 191 x 231    

(ii) and (iv) Home Work 

2. Find the LCM and HCF of the following pairs of integers and verify that 

    LCM × HCF = product of the two numbers. 

(i) 26 and 91 

Solution : Prime factors of 26 = 2 x 13 = 21 x 131 

      Prime factors of 91 = 7 x 13 = 71 x 131 

HCF of 26 and 91 = 131 = 13 

LCM of 26 and 91 = 21 x 71 x 131 = 2 x 7 x 13 = 182  

Product of two numbers = 26 x 91 = 2366 

LCM x HCF = 182 x 13 = 2366 

So, product of two numbers = LCM × HCF 

(iii) 336 and 54  

Solution : Prime factors of 336 = 2 x2 x 2 x 2 x 3 x 7 = 24 x 31 x 71 

2 140 

2 70 

5 35 

    7 

   
3 3825 

3 1275 

5 425 

5  85 

    17 

   
17  7429 

19  437 

       23  
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Prime factors of 54  = 2 x 3 x 3 x 3 = 21 x 33   

HCF of two numbers  = 21 x 31 = 2 x 3 = 6  

LCM of two numbers = 24 x 33 x 71 =  16 x 27 x 7 = 3024  

Product of two numbers 336 x 54 = 18144  

LCM x HCF = 3024 x 6 = 18144  

So, Product of two numbers = LCM × HCF 

(ii)  Home work 

3. Find the LCM and HCF of the following integers by applying the prime factorisation 

    method. 

(i) 12, 15 and 21 

Solution :  Prime factors of 12 = 2 x 2 x 3 = 22 x 31   

Prime factors of 15 = 3 x 5 = 31 x 51  

Prime factors of 21 = 3 x 7 = 31 x 71 

HCF of 12 15 and 21 = 31 = 3  

LCM of 12 15 and 21 = 22 x 31 x 51 x 71 = 4 x 3 x 5 x 7 = 420 

 (ii) 17, 23 and 29  

Solution :  Prime factors of 17 = 171  

Prime factors of 23 = 231  

Prime factors of 29 = 291  

HCF of 17, 23 and 29 = 1  (Since, they have no common factors) 

LCM of 17 23 and 29 = 17 x 23 x 29 = 11339 

            Note :  HCF of co-primes is always 1 & LCM of co-primes is the product of the numbers. 

4. Given that HCF (306, 657) = 9, find LCM (306, 657). 

Solution : We know that LCM x HCF = Product of two numbers  

          LCM x 9  = 306 x 657  

 LCM = 
306 x 657 

9
 

 LCM = 34 x 657  

 LCM = 22338 

5. Check whether 6n can end with the digit 0 for any natural number n. (IMP) 

Solution : If any number ends with the digit 0 that means it should be divisible by both 2 and 5.  

                  That is, if 6n ends with the digit 0, then the prime factorization of 6n would contain the    

                  primes 2 and 5.  
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Prime factors of 6n = (2×3)n = 2n ×3n 

We can observe clearly, 5 is not in the prime factors of 6n . 

That means 6n will not be divisible by 5. 

∴ 6n cannot end with the digit 0 for any natural number n. 

6. Explain why 7 × 11 × 13 + 13 and 7 × 6 × 5 × 4 × 3 × 2 × 1 + 5 are composite numbers. (IMP) 

Solution : 7 x 11 x 13 + 13 = 13(7 x 11 + 1) 

          = 13(77 + 1) 

          = 13(78) 

          = 13 x 13 x 2 x 3 x 1 

 The given number has 2,3,13 and 1 as its factors.  

Therefore, it is a composite number.  

7 x 6 x 5 x 4 x 3 x 2 x 1 + 5 = 5(7 x 6 x 4 x 3 x 2 x 1 + 1) 

          = 5(1008 + 1) 

          = 5 x 1009 x 1  

The given expression has 5, 1009 and 1 as its factors.  

Therefore, it is a composite number. 

7. There is a circular path around a sports field. Sonia takes 18 minutes to drive one round 

     of the field, while Ravi takes 12 minutes for the same. Suppose they both start at the 

     same point and at the same time, and go in the same direction. After how many minutes 

     will they meet again at the starting point? 

Solution : To do this we have to find LCM of both the numbers. 

  Prime factors of 12 = 2 x 2 x 3 = 22 x 31 

Prime factors of 18 = 2 x 3 x 3 = 21 x 32 

LCM of 18 and 12 = 22 x 32  

        = 4 x 9 

        = 36 

∴ Ravi and Sonia will meet together at starting point after 36 minutes. 

Irrational Numbers :- 

A number ‘s’ is called irrational if it cannot be written in the form 
𝑝

𝑞
, where p and q are integers 

and q  0. (or) Non- terminating non-recurring decimals are known as irrational numbers. 

Example : √2, √3, √5, , 0.10110111011110 . . ., etc.,  
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Theorem 1.2 : Let p be a prime number. If p divides a2, then p divides a, where a is a positive 

                          integer. (Proof not needed for examination) 

Theorem 1.3 : √2 is irrational. (IMP) 

Proof : Let us assume that √2 is rational. 

 √2 = 
𝑎

𝑏
 (Where a and b are integers, b  0 and a, b are co-primes) 

Now square both the sides,   (√2)
2
= (

𝑎

𝑏
)

2

 

    2 = 
𝑎2

𝑏2
  

    2b2 = a2 

 if a2 is divisible by 2 that means a is also divisible by 2.  [By Theorem-1.2] 

So, we can write a = 2c  

Substituting for a, we get 2b2 = (2c)2 

 2b2 = 4c2 

 b2 = 2c2 

This means b2 is divisible by 2 and so b is also divisible by 2. 

Therefore, a and b have 2 as a common factor.  

But this contradicts the fact that a and b are co-prime. 

This contradiction has arisen because of our incorrect assumption that √2 is a rational 

number.  

So, we conclude that √2 is an irrational number. 

Example 5 : Prove that √3 is irrational. (IMP) 

Solution : Let us assume that √3 is rational. 

 √3 = 
𝑎

𝑏
 (Where a and b are integers, b  0 and a, b are co-primes) 

Now square both the sides,   (√3)
2
= (

𝑎

𝑏
)

2

 

    3 = 
𝑎2

𝑏2
  

    3b2 = a2 

 if a2 is divisible by 3 that means a is also divisible by 3.  [By Theorem-1.2] 

So, we can write a = 3c  

Substituting for a, we get 3b2 = (3c)2 

 3b2 = 9c2 

 b2 = 3c2  
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This means b2 is divisible by 3 and so b is also divisible by 3. 

Therefore, a and b have 3 as a common factor.  

But this contradicts the fact that a and b are co-prime. 

This contradiction has arisen because of our incorrect assumption that √3 is a rational 

number.  

So, we conclude that √3 is an irrational number. 

Example 6 : Show that 5 – √3 is irrational.  (IMP) 

Solution : Let us assume that  5 - √3 is rational. 

 5 - √3 = 
𝑎

𝑏
   (Where a and b are integers, b  0) 

    5 - 
𝑎

𝑏
  = √3 

    √3 = 5 - 
𝑎

𝑏
    [By rearranging the equation]  

    √3 =  
5𝑏− 𝑎

𝑏
    

Since a and b are integers, we get 
5𝑏− 𝑎

𝑏
 is rational, and so √3 is rational. 

But this contradicts the fact that √3 is irrational. 

This contradiction has arisen because of our incorrect assumption that 5 – √3 is rational. 

So, we conclude that 5 - √3 is irrational. 

Example 7 : Show that 3√2 is irrational. (IMP) 

Solution : Let us assume that 3√2 is rational. 

 3√2 = 
𝑎

𝑏
 (Where a and b are integers, b  0) 

    √2 = 
𝑎

3𝑏
 

Since a and b are integers, we get 
𝑎

3𝑏
 is rational, and so √2 is rational. 

But this contradicts the fact that √2 is irrational. 

This contradiction has arisen because of our incorrect assumption that 3√2 is rational. 

So, we conclude that 3√2 is irrational. 

EXERCISE 1.2 

1. Prove that √𝟓 is irrational. (IMP) 

Solution : Let us assume that √5 is rational. 

 √5 = 
𝑎

𝑏
 (Where a and b are integers, b  0 and a, b are co-primes) 

Now square both the sides,   (√5)
2
= (

𝑎

𝑏
)

2
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    5 = 
𝑎2

𝑏
  

    5b2 = a2 

 if a2 is divisible by 5 that means a is also divisible by 5.  [By Theorem-1.2] 

So, we can write a = 5c  

Substituting for a, we get 5b2 = (5c)2 

 5b2 = 25c2 

 b2 = 5c2 

This means b2 is divisible by 5 and so b is also divisible by 5. 

Therefore, a and b have 5 as a common factor.  

But this contradicts the fact that a and b are co-prime. 

This contradiction has arisen because of our incorrect assumption that √5 is a rational 

number.  

So, we conclude that √5 is an irrational number. 

2. Prove that 3 + 2√𝟓 is irrational. 

Solution : Let us assume that 3 + 2√5 is rational. 

 3 + 2√5 = 
𝑎

𝑏
 (Where a and b are integers, b  0) 

 2√5 = 
𝑎

𝑏
 - 3 

    2√5 =  
𝑎− 3𝑏

𝑏
 

    √5 = 
𝑎− 3𝑏

2𝑏
      

Since a and b are integers, we get 
𝑎− 3𝑏

2𝑏
 is rational, and so √5 is rational. 

But this contradicts the fact that √5 is irrational. 

This contradiction has arisen because of our incorrect assumption that 3 + 2√5 is       

rational. 

So, we conclude that 3 + 2√5 is irrational. 

3. Prove that the following are irrationals : 

(i) 
𝟏

√𝟐
 

Solution : Let us assume that 
1

√2
 is rational. 

 
1

√2
 = 

𝑎

𝑏
 (Where a and b are integers, b  0) 

    
1

√2
 x 

√2

√2
 = 

𝑎

𝑏
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√2

2
 = 

𝑎

𝑏
 

    √2 = 
2𝑎

𝑏
    

Since a and b are integers, we get 
2𝑎

𝑏
 is rational, and so √2 is rational. 

But this contradicts the fact that √2 is irrational. 

This contradiction has arisen because of our incorrect assumption that 
1

√2
 is rational. 

So, we conclude that 
1

√2
 is irrational. 

(iii) 6 + √𝟐 

Solution : Let us assume that 6 + √2 is rational. 

 6 + √2 = 
𝑎

𝑏
 (Where a and b are integers, b  0) 

 √2 = 
𝑎

𝑏
 - 6 

    √2 =  
𝑎− 6𝑏

𝑏
 

Since a and b are integers, we get 
𝑎− 6𝑏

𝑏
 is rational, and so √2 is rational. 

But this contradicts the fact that √2 is irrational. 

This contradiction has arisen because of our incorrect assumption that 6 + √2 is       

rational. 

So, we conclude that 6 + √2 is irrational. 

 

(ii)  Home Work 

 

Practice Questions 

1. If the HCF of 65 and 117 is expressible in the form 65m – 117, then the value of m is  

(A) 4    (B) 2    (C) 1    (D) 3 

2. If two positive integers a and b are written as a = x3 y2 and b = xy3 ; x, y are prime numbers,  

    then HCF (a, b) is  

(A) xy    (B) xy2   (C) x3y3   (D) x2y2 

3. If two positive integers p and q can be expressed as p = ab2 and q = a3b; a, b being prime     

     numbers, then LCM (p, q) is  

(A) ab    (B) a2b2   (C) a3b2   (D) a3b3  

4. The product of a non-zero rational and an irrational number is  

(A) always irrational  (B) always rational  (C) rational or irrational (D) none 
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5. Which of the following is a rational number ? 

 (A) √2   (B)    (C) 0.346666… (D) 0.35214067… 

6. Which of the following is not an irrational number ? 

 (A) √5   (B) √9   (C) 
2

√3
   (D) 1.1010010001… 

7. Assertion (A) : √11 is an irrational number. 

    Reason (R)     : √p is an irrational when 'p' is a prime. 

(A) Both A and R are true and R is correct explanation of A. 

(B) Both A and R are correct but R is not correct explanation of A. 

(C) A is true but R is false. 

(D) A is false but R is true. 

8. Explain why 3 × 5 × 7 + 7 is a composite number. 

9. Show that 12n cannot end with the digit 0 for any natural number n. 

10. Find the LCM and HCF of 24, 32 and 48 by applying the prime factorisation method. 

11. Find the LCM and HCF of 18 and 24 by the prime factorisation method. 

12. Show that 2 - 5√3 is irrational. 

13. Show that √7 is irrational. 

14. If  xy = 180 and HCF (x, y) = 3, then find LCM (x, y). 

15. Three bells ring at an interval of 4, 7 and 14 minutes respectively. All the three bells  

       rang at 6 a.m. when the three bells will be ring together next ? 

 

 

         APUS

https://youtu.be/9AONoJvrdxI
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Key Concepts :  
 A mathematical expression dealing with variables is called an algebraic expression, 

Example : 3x + 2y + 5, 3x2y, 4y - 
1

𝑦
, … 

 A variable is a letter or symbol we don’t know yet. (ex: x, y, z, t, u, …) 

 A number on its own is called constant. (ex: 3, -2, 
1

5
, …) 

 A number multiplied by a variable is called coefficient. (ex: In 3x2, 3 is coefficient) 

 An algebraic expression in which the variable(s) is/are raised to non-negative 

integral exponents is called a polynomial. 

Example : 3x + 2, x2 + 
1

2
 x – 3, 5y – y3, …. 

 The Degree of a Polynomial p(x) is the highest exponent to which x is raised. 

 Types of Polynomials (based on Degree): 

o Linear Polynomial : Has the highest exponent (degree) is 1 on the variable. 

o Quadratic Polynomial : Has highest exponent (degree) is 2. 

o Cubic Polynomial : Has highest exponent (degree) is 3.  

Polynomial Terms Variable Coefficient

s 

Constant Degree Name 

3x – 1 3x, -1 x 3 -1 1 Linear polynomial 

2y2 – 5y + 7 2y2, -5y, 7 y 2, -5 7 2 Quadratic 

4u2 + 3u3 + 2 4u2, 3u3, 2 u 4, 3 2 3 Cubic polynomial 

2. Polynomials 

Polynomial 

Types of 

Polynomials  
Terms, Variable,  

Coefficients 

Degree of a 

Polynomial 

Value of a 

Polynomial 
Zero of a 

polynomial 
Relation between 

Zeroes & 

Coefficients 
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 Number of zeroes of a polynomial depends on its degree. 

 A polynomial p(x) of degree n has at most n zeroes. 

 The Value of a Polynomial p(x) at x = k is obtained by replacing x = k in the 

polynomial expression. 

 A real number ′a′ is a Zero of a Polynomial p(x) if p(a) = 0. 

 Polynomials can be visualized as graphs. The shape of the graph depends on the 

degree of the polynomial. 

o The graph of a linear polynomial is a straight line. 

o The graph of a quadratic polynomial is a parabola. 

 If the graph of a polynomial intersect x – axis in n points, then the polynomial has 

‘n’ zeroes. 

 The shape of the graph of a quadratic polynomial p(x) = ax2 + bx + c is depends on 

the value of ‘a’. If a > 0, then it is open upwards like . If a < 0, then open downwards 

like . 

 The graph of ax2 + bx + c can be seen in the following three cases. 

Case (i) :   

 

 

 

 

 
 

Case (ii) : 

 

 

 

 

 
 

Case (iii) :  

 

 

 

 

 

 

 In this case the 

given polynomial 

has two zeroes. 

 

 In this case the 

given polynomial 

has only one zero. 

 

 In this case the 

given polynomial 

has no zeroes. 
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 There is a connection between the zeros of a polynomial and its coefficients. 

 Quadratic Polynomial 

o General form: 𝑝(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 

o Sum of zeroes = 𝜶 + 𝜷 = − 
𝑏

𝑎
 

o Product of zeroes = 𝜶𝜷 =  
𝑐

𝑎
 

 Cubic Polynomial 

o General form: p(x) = ax3 + bx2 + cx + d 

o Sum of zeroes = 𝜶 + 𝜷 + 𝜸 = − 
𝑏

𝑎
 

o Sum of product of zeroes taken two at a time = 𝜶𝜷 + 𝜷𝜸 + 𝜸𝜶 = 
𝑐

𝑎
 

o Product of zeroes = 𝜶𝜷𝜸 = − 
𝑑

𝑎
  

 The quadratic polynomial whose zeroes are 𝜶, 𝜷 is k[x2 – (a + b)x + ab] where k is 

a constant. 

 𝜶, 𝜷 and 𝜸 are Greek letters pronounced as ‘alpha’, ‘beta’ and ‘gamma’ respectively. 

Example 1 : Look at the graphs in Fig. 2.9 given below. Each is the graph of y = p(x),     

                    where p(x) is a polynomial. For each of the graphs, find the number of zeroes 

                    of p(x). 

 

 

 

 

 

 

 

 

 

 

 

 

Solution : 

(i) Since the graph intersects the x-axis at one point only, the number of zeroes is 1. 

(ii) Since the graph intersects the x-axis at two points, the number of zeroes is 2.  

(iii) Since the graph intersects the x-axis at three points, the number of zeroes is 3.  
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(iv) Since the graph intersects the x-axis at one point only, the number of zeroes is 1. 

(v) Since the graph intersects the x-axis at one point only, the number of zeroes is 1. 

(vi) Since the graph intersects the x-axis at four points, the number of zeroes is 4. 

EXERCISE 2.1 

1. The graphs of y = p(x) are given in Fig. 2.10 below, for some polynomials p(x).  

    Find the number of zeroes of p(x), in each case. 

 

 

 

 

 

 

 

 

Solution : 

(i) Since the graph does not cut the x-axis at any point, the number of zeroes is 0. 

(ii) Since the graph intersects the x-axis at only one point, the number of zeroes is 1.  

(iii) Since the graph intersects the x-axis at three points, the number of zeroes is 3. 

(iv) Since the graph intersects the x-axis at two points, the number of zeroes is 2. 

(v) Since the graph intersects the x-axis at four points, the number of zeroes is 4. 

(vi) Since the graph intersects the x-axis at three points, the number of zeroes is 3. 

Relationship between Zeroes and Coefficients of a Polynomial :- 

Quadratic Polynomial :- If 𝜶, 𝜷 are zeroes of the quadratic polynomial 𝑝(𝑥) =  

                                         𝑎𝑥2 + 𝑏𝑥 + 𝑐, then  

o Sum of zeroes = 𝜶 + 𝜷 =  
−(𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥)

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2
 =  

− 𝑏

𝑎
  

o Product of zeroes = 𝜶𝜷 = 
𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡𝑒𝑟𝑚

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2
 = 

𝑐

𝑎
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Example 2 : Find the zeroes of the quadratic polynomial x2 + 7x + 10, and verify    

                    the relationship between the zeroes and the coefficients. [IMP] 

Solution : We have given x2 + 7x + 10  

      First we have to find zeroes of the given polynomial. To do this, 

Let x2 + 7x + 10 = 0 

  x2 + 2x + 5x + 10 = 0 

 x(x + 2) + 5(x + 2) = 0 

 (x + 2)(x + 5) = 0 

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

 x = - 2 (or) x = - 5 

Therefore, the zeroes of x2 + 7x + 10 are – 2 and – 5.  

Sum of zeroes = 𝜶 + 𝜷 = (- 2) + (- 5) = - 7 = 
− 7

1
  

−(𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥)

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2
 =  

− 𝑏

𝑎
 

Product of zeroes = 𝜶𝜷 = (- 2)(- 5) = 10 = 
10

1
 = 

𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡𝑒𝑟𝑚

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2
 = 

𝑐

𝑎
  

Example 3 : Find the zeroes of the polynomial x2 – 3 and verify the relationship  

                    between the zeroes and the coefficients. 

Solution : We have given x2 – 3  

     First we have to find zeroes of the given polynomial. To do this, 

Let x2 – 3 = 0 

  x2 - (√3)
2
 = 0 

 (x + √3)(x - √3) = 0    𝑎2 − 𝑏2 = (𝑎 + 𝑏)(𝑎 − 𝑏) 

 x + √3 = 0  (or) x - √3 = 0 

 x = - √3  (or) x = √3 

Therefore, the zeroes of x2 - 3 are – √3 and √3.  

Sum of zeroes = 𝜶 + 𝜷 = (-√3) + (√3) = 0 = 
− 0

1
  

−(𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥)

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2
 =  

− 𝑏

𝑎
 

Product of zeroes = 𝜶𝜷 = (-√3)(√3) = - 3 = 
−3

1
 = 

𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡𝑒𝑟𝑚

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2
 = 

𝑐

𝑎
  

Example 4 : Find a quadratic polynomial, the sum and product of whose zeroes are – 3   

                    and 2 respectively. 

Solution : Let the zeroes of the quadratic polynomial be 𝜶 and 𝜷. 

Given that,  𝜶 + 𝜷 = – 3  

𝜶𝜷 = 2 

+2 +5 

+10 

+7 

+ 

x 
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Quadratic polynomial =  k[x2 – (a + b)x + ab]  

Quadratic polynomial = k[x2 – (– 3)x + 2] 

            = k[x2 + 3x + 2] 

If the value of k = 1, then the quadratic polynomial is x2
 + 3x + 2  

Cubic Polynomial:- 

o If 𝜶, 𝜷 and 𝜸 are zeroes of the cubic polynomial, p(x) = ax3 + bx2 + cx + d, then 

o Sum of zeroes = 𝜶 + 𝜷 + 𝜸 = − 
𝑏

𝑎
 

o Sum of product of zeroes taken two at a time = 𝜶𝜷 + 𝜷𝜸 + 𝜸𝜶 = 
𝑐

𝑎
 

o Product of zeroes = 𝜶𝜷𝜸 = − 
𝑑

𝑎
  

Example 5 : Verify that 3, –1, – 
1

3
 are the zeroes of the cubic polynomial p(x) = 3x3 – 5x2  

                    – 11x – 3, and then verify the relationship between the zeroes and the  

                    coefficients. (Not from the examination point of view) 

Solution :   Given p(x) = 3x3 – 5x2 – 11x – 3 

Comparing the given polynomial with ax3 + bx2 + cx + d,  

we get  a = 3, b = – 5, c = –11, d = – 3.  

   p(3) = 3(3)3 – 5(3)2 – 11(3) – 3  

          = 3(27) – 5(9) – 11(3) – 3 

 = 81 – 45 – 33 – 3  

 = 81 – 81 

 = 0 

           p(–1) = 3(–1)3 – 5(–1)2 – 11(–1) – 3  

          = 3(- 1) – 5(1) – 11(- 1) - 3 

= –3 – 5 + 11 – 3  

= 11 - 11 

= 0 

 p(–1) = 3(– 
1

3
)

3

 – 5(– 
1

3
)

2

– 11(– 
1

3
) - 3  

          = 3(– 
1

27
) – 5( 

1

9
)– 11(– 

1

3
) - 3 

= - 
1

9
  – 

5

9
 + 

11

3
 – 3  

= 
− 1− 5 + 33  − 27

9
 

= 
33 −  33

9
 = 

0

9
 = 0 

Therefore, 3, –1 and - 
1

3
 are the zeroes of 3x3 – 5x2 – 11x – 3. 
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Sum of zeroes = 𝜶 + 𝜷 + 𝜸 = 3 + (- 1) + (– 
1

3
) = 2 - 

1

3
  = 

6 −1

3
 = 

5

3
  = 

−(−5)

3
 = − 

𝑏

𝑎
 

Sum of product of zeroes taken two at a time = 𝜶𝜷 + 𝜷𝜸 + 𝜸𝜶  

   = (3)(- 1) + (- 1)(– 
1

3
) + (– 

1

3
)(3) 

   = - 3 + 
1

3
 - 1 = - 4 + 

1

3
 = 

− 12 + 1

3
 = 

− 11

3
 = 

𝑐

𝑎
 

Product of zeroes = 𝜶𝜷𝜸 = (3)(- 1)(– 
1

3
)  = 

3

3
 = 

− (− 3)

3
 = − 

𝑑

𝑎
  

EXERCISE 2.2 

1. Find the zeroes of the following quadratic polynomials and verify the relationship  

     between the zeroes and the coefficients. 

(i) x2 – 2x – 8  

Solution : We have given x2 – 2x – 8  

      First we have to find zeroes of the given polynomial. To do this, 

Let x2 – 2x – 8 = 0 

  x2 + 2x - 4x - 8 = 0 

 x(x + 2) - 4(x + 2) = 0 

 (x + 2)(x - 4) = 0 

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

 x = - 2 (or) x = 4 

Therefore, the zeroes of x2 – 2x – 8 are – 2 and 4.  

Sum of zeroes = 𝜶 + 𝜷 = (- 2) + (4) = 2 = 
− (−2)

1
  

−(𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥)

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2
 =  

− 𝑏

𝑎
 

Product of zeroes = 𝜶𝜷 = (- 2)(4) = - 8 = 
− 8

1
 = 

𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡𝑒𝑟𝑚

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2
 = 

𝑐

𝑎
  

(iii) 6x2 – 3 – 7x 

Solution : We have given 6x2 – 3 – 7x 

      First we have to find zeroes of the given polynomial. To do this, 

Let 6x2 – 3 – 7x = 0 

 6x2 – 7x – 3 = 0       [when writing in an order] 

  6x2 + 2x – 9x - 3 = 0 

 2x(3x + 1) - 3(3x + 1) = 0 

 (3x + 1)(2x - 3) = 0  

- 2 

+ 

x 

  - 8 

+2 - 4 

  6 x -3 = - 18 

+2 - 9 

- 7 

+ 

x 
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 3x + 1 = 0  (or) 2x - 3 = 0 

 3x = - 1 (or) 2x = 3 

 x = 
− 1

3
  (or) x = 

3

2
 

Therefore, the zeroes of 6x2 – 3 – 7x are 
− 1

3
 and 

3

2
.  

Sum of zeroes = 𝜶 + 𝜷 = (– 
1

3
) + ( 

3

2
) = 

−2 + 9

6
 = 

7

6
 = 

− (−7)

6
  

= 
−(𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥)

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2
 =  

− 𝑏

𝑎
 

Product of zeroes = 𝜶𝜷 = (– 
1

3
) (

3

2
)=  

− 3

6
 = 

𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡  𝑡𝑒𝑟𝑚

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2
 = 

𝑐

𝑎
  

(iv) 4u2 + 8u 

Solution : We have given 4u2 + 8u 

      First we have to find zeroes of the given polynomial. To do this, 

Let 4u2 + 8u  = 0 

  4u(u + 2) = 0 

 4u = 0  (or) u + 2 = 0 

 u = 
0

4
 (or) u = - 2 

 u = 0 (or) u = - 2 

Therefore, the zeroes of 4u2 + 8u are 0 and - 2.  

Sum of zeroes = 𝜶 + 𝜷 = (0) + (- 2) = - 2 = - 2 x 
4

4
 = 

− 8

4
  

=  
−(𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥)

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2
 =  

− 𝑏

𝑎
 

Product of zeroes = 𝜶𝜷 = (0)(- 2) = 0 = 
0

4
 = 

𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡𝑒𝑟𝑚

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2
 = 

𝑐

𝑎
  

(v) t2 – 15 

Solution : We have given t2 – 15  

     First we have to find zeroes of the given polynomial. To do this, 

Let t2 – 15  = 0 

  t2 - (√15)
2
 = 0 

 (t + √15)(t - √15) = 0   𝑎2 − 𝑏2 = (𝑎 + 𝑏)(𝑎 − 𝑏) 

 t + √15 = 0  (or) t - √15 = 0 

 t = - √15  (or) t = √15  

Therefore, the zeroes of t2 – 15 are – √15 and √15.  

Sum of zeroes = 𝜶 + 𝜷 = (-√15) + (√15) = 0 = 
− 0

1
  

−(𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥)

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2
 =  

− 𝑏

𝑎
 

Product of zeroes = 𝜶𝜷 = (-√15)(√15) = - 15 = 
−15

1
 = 

𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡𝑒𝑟𝑚

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2
 = 

𝑐

𝑎
  

(ii) & (vi)  Home Work 
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2. Find a quadratic polynomial each with the given numbers as the sum and product of  

    its zeroes respectively. 

(i)  
1

4
, - 1 

Solution : Let the zeroes of the quadratic polynomial be 𝜶 and 𝜷. 

Given that,  𝜶 + 𝜷 =  
1

4
 

𝜶𝜷 = - 1 

Quadratic polynomial =  k[x2 – (a + b)x + ab]  

Quadratic polynomial = k[x2 – (
1

4
)x + (- 1)] 

            = k[x2 - 
1

4
x - 1] 

     = k[
4𝑥2− 𝑥 − 4

4
] 

If the value of k = 4, then the quadratic polynomial is 4x2
 - x – 4. 

(ii) √2, 
1

3
  

Solution : Let the zeroes of the quadratic polynomial be 𝜶 and 𝜷. 

Given that,  𝜶 + 𝜷 =  √2 

    𝜶𝜷 = 
1

3
 

Quadratic polynomial =  k[x2 – (a + b)x + ab]  

Quadratic polynomial = k[𝑥2 – (√2)x +  (
1

3
)] 

            = k[𝑥2 – √2x +  
1

3
 ] 

     = k[
3𝑥2−3√2 𝑥+ 1

3
] 

If the value of k = 3, then the quadratic polynomial is 3x2
 - 3√2x + 1. 

(v) - 
1

4
, 

1

4
  

Solution : Let the zeroes of the quadratic polynomial be 𝜶 and 𝜷. 

Given that,  𝜶 + 𝜷 = - 
1

4
 

     𝜶𝜷 = 
1

4
 

 Quadratic polynomial =  k[x2 – (a + b)x + ab]  

Quadratic polynomial = k[𝑥2 – (–
1

4
) x +  (

1

4
)] 

            = k[𝑥2 +  
1

4
x +  

1

4
 ] 
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     = k[
4𝑥2+ 𝑥 + 1

4
] 

If the value of k = 4, then the quadratic polynomial is 4𝑥2 + 𝑥 + 1. 

(iii), (iv) & (vi)  Home Work 

Practice Questions 

1. If one of the zeroes of the quadratic polynomial (k–1) x2 + k x + 1 is –3, then the 

    value of k is  

(A) 
4

3
    (B) – 

4

3
   (C) 

2

3
   (D) – 

2

3
  

2. A quadratic polynomial, whose zeroes are –3 and 4, is  

(A) x2 – x + 12  (B) x2 + x + 12   (C) 
𝑥2

2
 - 

𝑥

2
 – 6  (D) 2x2 + 2x –24 

3. The zeroes of the quadratic polynomial x2 + 99x + 127 are  

(A) both positive     (B) both negative    

(C) one positive and one negative  (D) both equal 

4. The quadratic polynomial whose product and sum are 5 and 8 respectively is 

 (A) k[x2 – 5x + 8] (B) k[x2 – 8x + 5] (C) k[x2 + 5x - 8]  (D) k[x2 + 8x - 5] 

5. Find the zeroes of the polynomial 3x2 + 4x – 4, and verify the relation between the 

    coefficients and the zeroes of the polynomial. 

6. Find the zeroes of the polynomial x2 – 4, and verify the relation between the 

    coefficients and the zeroes of the polynomial. 

7. Find a quadratic polynomial, the sum and product of whose zeroes are √2 and – 
3

2
   

    respectively. Also find its zeroes. 

8. Find a quadratic polynomial, the sum and product of whose zeroes are - 
 8

3
 and 

4

3
   

    respectively. 

9. Find a quadratic polynomial, whose zeroes are 3 and - 4 respectively. 

10. Find a quadratic polynomial, whose zeroes are - 
 1

3
 and 1 respectively. 
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