
       RANKERS MATHS ACADEMY, C-6/75 YAMUNA VIHAR, VIKAS GUPTA  :-  9810929414   

       EXCLUSIVE COACHING FOR ONLY MATHS            1         VIKAS GUPTA (9810929414) 

 

POLYNOMIAL 
 

BASIC CONCEPTS 
 

Polynomial : An algebraic expression in which all the exponents of variables are whole 

numbers is called polynomial.  

Whole numbers means 0,1,2,3,4,5……………………….. 

Example :-  2 34 1, , 9x y t    Not example :- 24 1x  , 
3/ 2 9

, , 4y x
t

 

Classification of polynomial in one variable 

 

 

 

On the basis of no. of terms      Constant polynomial     On the basis of degree of variable 

(i)  monomial        Zero polynomial         (i)    Linear polynomial  

(ii)  Binomial              (ii)   quadratic polynomial  

(iii) trinomial              (iii)  Cubic polynomial  

               (iv)  Bi-quadratic polynomial 

Degree : Highest power of the variable in a polynomial is called degree of the polynomial. 

 

Algebraic identities : 

(i) 2( )( ) ( )x a x b x a b x ab         (ii) 2 2 ( )( )a b a b a b     

(iii)     2 2 2( ) 2a b a ab b        (iv) 
2 2 2( ) 2a b a ab b       

(v)      3 3 2 2 3( ) 3 3a b a a b ab b        (vi) 3 3 2 2 3( ) 3 3a b a a b ab b      

(vii)     3 3 2 2( )( )a b a b a ab b        (viii) 3 3 2 2( )( )a b a b a ab b      

(ix)     2 2 2 2( ) 2 2 2a b c a b c ab bc ca           

(x)       3 3 3 2 2 23 ( )( )x y z xyz x y z x y z xy yz zx            

(xi)     If x + y + z = 0 then 3 3 3 3x y z xyz    

 

ASSIGNMENT 

 

1. Write the degree of the following polynomials. 

(i) 7x2 + 2x + 5 

(ii) 8y2 – 4y + 6 

(iii) 7t2m+ 4m 

(iv) 2z + 5 

2. Identify which types of polynomial are given below on the basis of degree. 

(i) 3x2 + 5 

(ii) Z3 + 4z + 1 

(iii) 3t  

(iv) 3v4 + 2v3 + v 

3. Find the degree of the polynomial 1 – x2 – x3 + 2x7. 

4. Find the coefficient of x in the expansion (x+3)3.    

5. What is the degree of the polynomial p(x) = (x-1) (x+1)? 

6. If p = 14, then find the degree of the polynomial p(x) = (p-x)3 +14. 

7. Find the coefficient of x2
  in (3x2 + 2x – 4) (x2 – 3x – 2).  

8. The polynomial P(x) = x4 – 2x3 + 3x2 – ax + 3a – 7, when divided by (x+1), leaves the    

      remainder 19. Find the value of a. Also find the remainder, when p(x) is divided by x+2. 

9. If the polynomials p(x) = 2x3 + bx2 + 3x – 5 and q(x) = x3 + x2 – 4x – b leaves the same 

remainder, when divided by x – 2,   then prove that 
13

5
b


 . 

10. If x2 + k x + 6 = (x+2) (x+3) for all x, then find the value of k. 

11. Find the zeroes of the polynomial 3x2 + x – 2. 

12. The polynomials x3 + 2x2 – 5ax – 8 and x3 + ax2 – 12x – 11, when divided by (x-2) and  
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(x-3) respectively, leaves remainder p and q. If q – p = 10, then find the value of a. 

13. Find the value of a so that the polynomial x3 – ax2 + 13x + 15, when divided by (x-1), 

gives 2 as the remainder. 

14. If ax3 + bx2 + x – 6 has x + 2 as a factor and leaves remainder 4, when divided by x -2, 

then find the values of a and b.  

15. Verify that x3 + y3 + z3 – 3xyz = 
2 2 21

( ) ( ) ( ) ( )
2

x y z x y y z z x       
 

. 

16. Without actually calculating the cubes, find the value of each of the following: 

(i)      (-12)3 + (7)3 + (5)3   (ii)     (28)3 + (-15)3 + (-13)3 

17. Factorise 
27 2 14 2x x  . 

18. Factorise 
2

3

3 2

1 27 9
27

464 16

a a
a

bb b
   . 

19. Factorise 
3 3 32 2 8 27 18 2a b c abc   . 

20. If a + b + c =5 and ab + bc + ca = 10, then prove that a3 + b3 + c3 – 3abc = -25. 

21. Find the value of k, such that (x-1) is a factor of 5x3 + 4x2 – 6x + 2k. 

22. If (x2 – 1) is a factor of ax3 + bx2 + cx + d, then show that a + c = 0. 

23. Factorise x3 – 10x2 – 53x – 42. 

24. If x3 – 5x2 – p x + 24 = (x-4). q(x), then what is the value of p?  

25. What is the must condition for the indices of x in a polynomial of x? 

26. Find the remainder, when p(x) = 4x3 – 12 x2 + 11x – 5 is divided by (2x – 1). 

27. The volume of a cuboid is 2x2 – 16, then find its possible dimensions. 

28. Find the values of 583 – 243 – 343. 

29. Factorise 5(3x+y)2 + 6 (3x+y) – 8 

30. Factorise 
27 2 10 4 2x x   

31. Factorise 
25 5 20 3 5x x   

32. Find the product 
2 4

2 4

1 1 1 1
a a a a

a a a a

      
          

       
 using a suitable identity. 

33. Simplify 
2 22 2 6 3a ab b    

34. Which of the following expressions are polynomial? 

(i)  
23 2x x   (ii)  1 5 x   (iii)  

1
5 7

5 2
x

x
 


 

(iv)  
( 2) ( 4)x x

x

 
  (v)  

1

2 x
 

35. What must be subtracted from 
x

y
 to make it 

y

x
? 

36. If the polynomials (2x3 + ax2 + 3x – 5) and (x3 + x2 – 2x + a) leave the same remainder 

when divided by (x-2), find the value of a. Also, find the remainder in each case. 

37. The remainder of the polynomial 5 + bx – 2x2 + ax3, when divided by x – 2 is twice the 

remainder when it is divided by (x+1). Show that 10a + 4b = 9. 

38. Factorise (5a – 7b)3 + (9c – 5a)3  + (7b – 9c)3. 

39. Without actual division, prove that (2x4 – 6x3 + 3x2 + 3x – 2) is exactly divisible by  

x2 –3x+2 

40. If (x3 + ax2
 + bx + 6) has (x - 2) as a factor and leaves a remainder 3 when divided by      

(x – 3), then find the values of a and b. 

41. Factorise 9x2+ y2 + z2 – 6xy + 2yz – 6zx. Hence, find its value when x=1, y=2 and z=-1. 

42. Factorise a12 y4 – a4 y12. 

43. Simplify  
     

3 3 3
2 2 2 2 2 2

3 3 3( ) ( ) ( )

a b b c c a

a b b c c a

    

    
. 

44. Prove that 2x3 + 2y3 + 2z3 – 6xyz = (x+y+z) [(x - y)2 + (y - z)2 + (z - x)2] 

45. If 

3 3 3
8 1 1

15 3 5 75

x     
       

     
, then find the value of x. 



       RANKERS MATHS ACADEMY, C-6/75 YAMUNA VIHAR, VIKAS GUPTA  :-  9810929414   

       EXCLUSIVE COACHING FOR ONLY MATHS            3         VIKAS GUPTA (9810929414) 

46. If 7 5, 5 3, and 3 7,x y z       then find the value of x3
 + y3

 + z3 – 3xyz. 

47. If    
1 1

2 22 5 2 5x     and    
1 1

2 22 5 2 5y     , then evaluate x2
 + y2. 

48. If a + b + c = 5 and ab + bc + ca = 15, then find the value of (a + b)3  + (b + c)3 + (a + 

c)3 – 3(a+b)(b+c)(a+c). 

49. If 
2

2

1
7,x

x
  x > 0, then find the values of 

3

3

1
x

x
  and 

1
x

x
 . 

50. Find the coefficient of x2 in (4 + 4x2) (3x2 – 5) 

51. Find the zeroes of x2 – 7. 

52. Find the value of p for which x + p is a factor of x2
 + p x + 3 – p. 

53. Find the value of 94 96 , by using identity. 

54. Find the value of the polynomial p(z) = 3z2 – 4z + 17 , where z = 3. 

55. If p(x) = x3 + 3x2 – 2x + 4, then find the value of p(-3) + p(1) + p(0). 

56. Find the remainder, when x3 – 3x2
 + 3x – 1 is divided by (x-1). 

57. Using remainder theorem, find the remainder when x3 +3x2 +3x + 1 is divided by 
1

2
x  . 

58. Find the value of p, if (x-2) is factor of the polynomial x3 – px2 + 12. 

59. If – 1 is a zero of the polynomial p(x) = ax3 – x2 + x + 4, then find the value of a. 

60. Using factor theorem, show that (x + 1) is a factor of x19 + 1. 

61. Factorise 2y3 + y2 – 2y – 1. 

62. Find the value of k, if (x-1) is a factor of 2x2 + kx + 2 . 

63. What are the possible expressions for the dimensions of a cuboid, whose volume is given 

below? Volume : 12 ky2 + 8 ky – 20 k 

64. Find the value of x3 – 8y3 – 36 xy – 216, when x = 2y + 6. 

65. If 
1

7x
x

  , then find the value of 
3

3

1
x

x
 . 

66. If a + b = 10 and a2
 + b2 = 58, then find the value of a3 + b3. 

67. Expand 

3
1

4
3x

 
 

 
. 

68. Factorise x6 – y6. 

69. Factorise 8x2 y3 – x5. 

70. If (a+b) = 5 and a2 + b2 = 40, then find the value of a3 +  b3 . 

71. Simplify        2 2x y x y x y x y    . 

72. Factorise (2x+3y)3 – (2x – 3y)3 . 

73. Factorise p3(q – r)3 + q3 (r – p)3 + r3 (p – q)3. 

74. If x – y = 2 and xy = 15, then find x2 + y2  and x3
 – y3. 

75. If 2

2

1
7x

x
  , x > 0, then find the values of 3

3

1
x

x
  and 

1
x

x
 . 

76. Prove that 
0.75 0.75 0.75 0.25 0.25 0.25

1.
0.75 0.75 0.75 0.25 0.25 0.25

    


    
 

77. Factorise x12 y4 – x4 y12. 

78. If a3 + b3
 + c3 = 3abc and a  + b + c = 0, then prove that 

2 2 2( ) ( ) ( )
1

3 3 3

b c c a a b

bc ac ab

  
   .      

 

ANSWERS 
 

1. (a) 3, (b) 2, (c) 3, (iv) 1. 

2. (a) quadratic, (b) cubic, (c) linear, 

(d) bi-quadratic    

3. 7 

4. 27 

5. 2 

6. 3 

7. -16 

8. 62 

9. 
13

5
b


  

10. 5 
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11. -1, 2/3 

12. a = 2 

13. a = 27  

14. a = 0 and b = 2 

15. proved 

16. (i) -1260, (ii) 16380 

17. 
2( 7 2)x   

18. 

3
1

3
4

a
b

 
 

 
 

19. 
2 2 2

( 2 2 3 ).

2 4 9 2 2 6 3 2

a b c

a b c ab bc ac

 

     
 

 

20. prove  

21. -3/2 

22. show that  

23. (x+1) (x+3) (x-14)  

24. 2 

25. non-negative integers. 

26. -2 

27. 2, ( 2 2)x  and ( 2 2)x   

28. 141984 

29. (3x+y+2) (15x+5y-4) 

30.  ( 2) 7 2 4x x   

31.  (5 3 5) 5 1x x   

32. 
8

8

1
a

a
  

33. 2 3a b  

34. (i), (ii) are polynomial expressions, 

(iii), (iv), (v) are not polynomial 

expression. 

35. 
2 2x y

xy


 

36. 5 

37. 9 
38. 3(5 7 )(9 5 )(7 9 )a b c a b c    

39. proved  

40. a = -3, b = -1 

41. 4 

42. a4 y4 [(a4
 + y4) (a2

 + y2) (a + y) (a – 

y)] 

43. (a + b) (b + c) (c + a) 

44. proved  

45. 8 

46. 0 

47. 8 

48. -200 

49. -18, 5  

50. -8 

51. 7, 7  

52. 3 

53. 4x+1 

54. 15+ 17  

55. 20 

56. 0 

57. 27/8 

58. 5 

59. 2 

60. proved  

61. (y-1) (y+1) (2y+1) 

62. k=-(2+ 2 ) 

63. l=4k, b=3y+5, h = y – 1 

64. 0 

65. 322 

66. 370 

67. 
3 2

1 16 4
64

27 3xx x
    

68. (x-y) (x+y) (x2+xy+y2) (x2
 -xy+y2) 

69. x2 (2y – x) ( 4y2
 + x2 + 2xy) 

70. 237.5 

71. x4 – y4 

72. 18y(4x2 + 3y2) 

73. 3pqr(p-q)(q-r)(r-p) 

74. 34, 98 

75. 18 5  

76. proved 

77. x4 y4 [(x4 + y4) (x2 + y2
) (x+y)  

(x-y)] 

78. proved  

 


