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Basic Concepts 

1. An expression of the form 𝑝(𝑥) = 𝑎0 + 𝑎1𝑥 + 𝑎2𝑥2 + ⋯ + 𝑎𝑛𝑥𝑛, where 

𝑎𝑥2 + 𝑏𝑥 + 𝑐, is called a polynomial in 𝑥 of degree 𝑛. 

Here, 𝑎0, 𝑎1, 𝑎2, … , 𝑎𝑛 are real numbers and each power of 𝑥 is a non – 

negative integer.  

2. The exponent of the highest degree term in a polynomial is known as its 

degree. A polynomial of degree 0 is called a constant polynomial. 

3. A polynomial of degree 1 is called a linear polynomial. A linear polynomial 

is of the form 𝑝(𝑥) = 𝑎𝑥 + 𝑏, where 𝑎 ≠ 0. 

4. A polynomial of degree 2 is called a quadratic polynomial. A quadratic 

polynomial is of the form 𝑝(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐, where 𝑎 ≠ 0. 

5. A polynomial of degree 3 is called a cubic polynomial. A cubic polynomial 

is of the form 𝑝(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑, where 𝑎 ≠ 0. 

6. A polynomial of degree 4 is called a biquadratic polynomial. A biquadratic 

polynomial is of the form 𝑝(𝑥) = 𝑎𝑥4 + 𝑏𝑥3 + 𝑐𝑥2 + 𝑑𝑥 + 𝑒, where 𝑎 ≠ 0. 

7. If 𝑝(𝑥) is a polynomial in 𝑥 and if 𝛼 is any real number, then the value 

obtained by putting 𝑥 = 𝛼 in 𝑝(𝑥) is called the value of 𝑝(𝑥) at 𝑥 = 𝛼. The 

value of 𝑝(𝑥) at 𝑥 = 𝛼 is denoted by 𝑝(𝛼). 

8. A real number 𝛼 is called a zero of the polynomial 𝑝(𝑥), if 𝑝(𝛼) = 0. 

9. A polynomial of degree 𝑛 can have at most 𝑛 real zeroes. 

10. Geometrically the zeroes of a polynomial 𝑝(𝑥) are the 𝑥 − coordinates of 

the points, where the graph of 𝑝(𝛼) = 0 intersects 𝑥 − axis. 

11. Zero of the linear polynomial 𝑎𝑥 + 𝑏 is 
−𝑏

𝑎
=

− 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡𝑒𝑟𝑚

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥
 

12. If 𝛼 and 𝛽 are the zeroes of the quadratic polynomial 

 𝑝(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐, 𝑎 ≠ 0, then 

 𝛼 + 𝛽 =
−𝑏

𝑎
=

− 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2 

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥3 ,  
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𝛼𝛽 =
𝑐

𝑎
=

𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡𝑒𝑟𝑚

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2
 

13. If 𝛼, 𝛽 and 𝛾 are the zeroes of a cubic polynomial 

 𝑝(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑, 𝑎 ≠ 0, then 

 𝛼 + 𝛽 + 𝛾 =
−𝑏

𝑎
=

− 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥3  

𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼 =
𝑐

𝑎
=

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥3
 

𝛼𝛽𝛾 =
− 𝑑

𝑎
=

− 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡𝑒𝑟𝑚

𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥3
 

14. A quadratic polynomial whose zeroes are 𝛼, 𝛽 is given by 

𝑝(𝑥) = 𝑥2 − (𝛼 + 𝛽)𝑥 + 𝛼𝛽 

= 𝑥2 −(sum of zeroes)𝑥 + product of zeroes. 

15. A cubic polynomial whose zeroes are 𝛼, 𝛽, 𝛾 is given by 

𝑝(𝑥) = 𝑥3 − (𝛼 + 𝛽 + 𝛾)𝑥2 + (𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼)𝑥 − 𝛼𝛽𝛾 

= 𝑥3 − (𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑧𝑒𝑟𝑜𝑒𝑠)𝑥2 +
(𝑠𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑧𝑒𝑟𝑜𝑒𝑠 𝑡𝑎𝑘𝑒𝑛 𝑡𝑤𝑜 𝑎𝑡 𝑎 𝑡𝑖𝑚𝑒)𝑥 −

𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑧𝑒𝑟𝑜𝑒𝑠. 

16. The division algorithm states that given any polynomial 𝑝(𝑥) and any non – 

zero polynomial 𝑔(𝑥), there exist polynomials 𝑞(𝑥) and 𝑟(𝑥) such that 

𝑝(𝑥) = 𝑔(𝑥). 𝑞(𝑥) + 𝑟(𝑥), where 𝑟(𝑥) = 0 or degree 𝑟(𝑥) < degree 𝑔(𝑥).  


