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𝑩𝒂𝒔𝒊𝒄 𝑪𝒐𝒏𝒄𝒆𝒑𝒕𝒔 

•  Zeroes of a polynomial. 𝑘is said to be zero of a polynomial 𝑝(𝑥) 𝑖𝑓 𝑝(𝑘)  =  0 
•  Graph of polynomial. 
     (i)  Graph of a linear polynomial 𝑎𝑥 +  𝑏 is a straight line. 

     (ii) Graph of a quadratic polynomial 𝑝(𝑥)  =  𝑎𝑥2 +  𝑏𝑥 +  𝑐 is a parabola open upwards like ∪, if a > 0. 

     (iii) Graph of a quadratic polynomial 𝑝(𝑥)  =  𝑎𝑥2 +  𝑏𝑥 +  𝑐 is a parabola open downwards like ∩, if a < 0. 

     (iv) In general a polynomial 𝑝(𝑥) of degree n crosses the 𝑥 − 𝑎𝑥𝑖𝑠 at atmost 𝑛 points. 

      
•  Relationship between the zeroes and the coefficients of a Polynomial. 

     (i)   If 𝛼, 𝛽are zeroes / roots of 𝑝(𝑥)  =  𝑎𝑥2 +  𝑏𝑥 +  𝑐, then 

               

     (ii)   If 𝛼, 𝛽 𝑎𝑛𝑑 𝛾 are zeroes / roots of 𝑝(𝑥)  =  𝑎𝑥3 +  𝑏𝑥2 +  𝑐𝑥 +  𝑑 

               

     (iii)   If α, β are roots of a quadratic polynomial 𝑝(𝑥), then 𝑝(𝑥)  =  𝑥2 –  (𝛼 +  𝛽) 𝑥 +  𝛼𝛽 

              ⇒𝑝(𝑥)  =  𝑥2 –  (𝑠𝑢𝑚 𝑜𝑓 𝑟𝑜𝑜𝑡𝑠) 𝑥 +  𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑟𝑜𝑜𝑡𝑠 
     (iv)   If α, β and γ are zeroes of a cubic polynomial p(x), 

              Then, 𝑝(𝑥)  =  𝑥3 –  (𝛼 +  𝛽 +  𝛾) 𝑥2 +  (𝛼𝛽 +  𝛽𝛾 +  𝛼𝛾) 𝑥 –  (𝛼𝛽𝛾) 

 𝑝 𝑥 = 𝑥3– (𝑠𝑢𝑚 𝑜𝑓 𝑧𝑒𝑟𝑜𝑒𝑠) 𝑥2 + (𝑠𝑢𝑚 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑧𝑒𝑟𝑜𝑒𝑠 / 𝑟𝑜𝑜𝑡𝑠 𝑡𝑎𝑘𝑒𝑛 𝑡𝑤𝑜 𝑎𝑡 𝑎 𝑡𝑖𝑚𝑒)𝑥 – (𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑧𝑒𝑟𝑜𝑒𝑠) 

 
EXAMPLES TO SOLVE NUMERICALS 
1.  Find the zeroes of the quadratic polynomial and verify the relationship between the zeroes and coefficient of  

polynomial 𝑝(𝑥)  =  𝑥2 +  7𝑥 +  12. 

Sol. p(x) = 𝑥2 +  7𝑥 +  12 
              ⇒p(x) = (x + 3)(x + 4) 
              ∴p(x) = 0 if x + 3 = 0 or x + 4 = 0 
              ⇒ x = – 3 or x = – 4 
              ∴– 3 and – 4 are zeros of the 𝑝(𝑥). 
              Now,              



 
2.  Find the zeroes of 4𝑥2 –  7 and verify the relationship between the zeroes and its coefficients. 
Sol.  Let p(x) = 4𝑥2 – 7 

                  Here coefficient of 𝑥2 =  4, 
                  Coefficient of x = 0 and constant term = –7. 

                   
3.  Find a quadratic polynomial, the sum of whose zeroes is 0 and one zero is 5. 
Sol.  Let zeroes are α and β. 
                  ⇒α + β = Sum of zeroes 
                  ⇒α + β = 0 ⇒ 5 + β = 0 ⇒β = –5 
                  Now product of zeroes = αβ = 5 × (–5) = –25 
                  Let polynomial p(x) = ax2 + bx + c 

                   
4.  Find a cubic polynomial with the sum, sum of the product of its zeroes taken two at a time, and product of its 
zeroes are 5, –6 and –20 respectively. 
Sol.  Let p(x) = ax3 + bx2 +cx + d 
                  and&alpha, &beta, γ are its zeroes. 

                  ∴ α + β + γ = Sum of zeroes = 5 = 
−𝑏

𝑎
 

                  αβ + αγ + βγ = Sum of the products of zeroes taken two at a time=−6 =  
𝑐
𝑎
 

𝛼𝛽𝛾 = −20 =  
−𝑑

𝑎
 

                  If a = 1, then b = –5, c = –6 and d = 20 
                  ∴ Polynomial, p(x) = x3 – 5x2 – 6x + 20. 
 
Division Algorithm for polynomials. 
If p(x) and g(x) are any two polynomials with g(x) ≠ 0, then we can find polynomials q(x) and r(x) such that 
p(x) = 𝑞(𝑥)  ×  𝑔(𝑥)  +  𝑟(𝑥), where r(x) = 0 or degree of r(x) < degree of g(x). 
Step–1. Divide the highest degree term of the dividend by the highest degree term of the divisor and obtain the  
remainder. 
Step2. If the remainder is 0 or degree of remainder is less than divisor, then we cannot continue the division any  
further. If degree of remainder is equal to or more than divisor repeat step-1. 
 
 
 
 
 
 
 



 
5.  Divide 4x3 + 2x2 + 5x – 6 by 2x2 + 3x + 1. 

 
              
                  ∴ Quotient is 2x – 2 and remainder is 9x – 4. 
6.  Find all zeroes of polynomial 
                  4x4 – 20x3 + 23x2 + 5x – 6 if two of its zeroes are 2 and 3. 
Sol. Since two zeroes are 2 and 3. 
                  ∴ (x – 2)(x – 3) is a factor of given polynomial. 
                  ⇒x2 – 5x + 6 is a factor of given polynomial. 
                  Now 

                   
                  ∴ 4x4 – 20x3 + 23x2 + 5x – 6 
                  = (x2 – 5x + 6)(4x2 – 1) 
                  = (x – 2)(x – 3)(2x – 1)(2x + 1) 

                  ∴ Zeroes of the given polynomial are  2, 3, 1 2 , −1
2 . 

                   

 

ASSIGNMENT  

1.  For what value of 𝑘, (– 4) is a zero of the polynomial 𝑥2 – 𝑥 –  (2𝑘 +  2)? 

2.  For what value of 𝑝, (– 4) is a zero of the polynomial 𝑥2 –  2𝑥 –  (7𝑝 +  3)? 

3.  If 1 is a zero of the polynomial 𝑝(𝑥)= 𝑥2 –  3(𝑎 –  1) 𝑥 –  1, then find the value of 𝑎. 
4.  Write the zeroes of the polynomial 𝑥2  + 2𝑥 +  1. 

5.  Write the zeroes of the polynomial 𝑥2  –  𝑥 –  6. 
6.  Write a quadratic polynomial, the sum and product of whose zeroes are 3 and –2 respectively. 

7. Find the zeroes of the quadratic polynomial 6𝑥2 –  3 –  7𝑥 and verify the relationship between the zeroes and  
the coefficient of the polynomial. 

8. Find the zeroes of the quadratic polynomial 5𝑥2 –  4 –  8𝑥 and verify the relationship between the zeroes and  
the coefficient of the polynomial. 
9. Find the quadratic polynomial, the sum of whose zeroes is 8 and their product is 12. Hence, find the zeroes of  
the polynomial. 
10.Find all the zeros of the polynomial𝑥4 + 𝑥3 − 34𝑥2 − 4𝑥 + 120, if two of its zeroes are 2 and – 2. 

 


