


 

 

 

 

 

 

 

 

 

Did you hear about the rose that grew 
from a crack in the concrete? 

Proving nature’s law is wrong it 
learned to walk without having feet. 

Funny it seems, but by keeping its dreams, 
it learned to breathe fresh air. 

Long live the rose that grew from concrete 
when no one else ever cared. 
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1. 
4(𝑥−1)(𝑥−2) convert to partial fractions.  

2. 
5(2𝑥−1)(3𝑥+2) convert to partial fractions.  

3. 
4𝑥+1(𝑥−1)(𝑥−3) convert to partial fractions.  

4. 
3(𝑥−1)(𝑥+2)(3𝑥−2) convert to partial fractions.  

5. 
3𝑥+5(2𝑥−1)(𝑥+2)(4𝑥−3) convert to partial fractions.  

6. 
4𝑥2+3𝑥−1(3𝑥−1)(𝑥−2)(4𝑥−1) convert to partial fractions.  

7. 
𝑥2−3𝑥+2(𝑥−3)(2𝑥−1)(𝑥−1) convert to partial fractions.  

8. 
4(𝑥−1) (𝑥2−5𝑥+6) convert to partial fractions 

9. 
4(𝑥−1) (𝑥2−5𝑥+1) convert to partial fractions 

10. 
4(𝑥−2) (𝑥2+5𝑥+1) convert to partial fractions 

11. 
5(𝑥−1) (𝑥2+𝑥+2) convert to partial fractions  

12. 
3𝑥+4(2𝑥−3) (𝑥2+𝑥+3) convert to partial fractions 

13. 
𝑥2+3𝑥+4(2𝑥−3) (𝑥2+𝑥+4) convert to partial fractions 

14. 
4(𝑥−2)(𝑥+1)2 convert to partial fractions 

15. 
4𝑥+3(𝑥−1)(𝑥−2)3 convert to partial fractions 

16. 
2𝑥2+3𝑥+5(𝑥−1) (𝑥2+𝑥+1)2 convert to partial fractions 

17. 
2𝑥2+3𝑥−1(2𝑥−1)(𝑥+2) convert to partial fractions 

18. 
3𝑥3+2𝑥2+𝑥+3(3𝑥−1)(𝑥+1)  convert to partial fractions 

19. 
𝑥4+𝑥−3(2𝑥−3)(𝑥−2) convert to partial fractions 

20. 
2𝑥3+𝑥−2(𝑥−1)(𝑥+2)(2𝑥−1) convert to partial fractions  

21. 
𝑥4+2𝑥−4(𝑥−1)(𝑥+2)(2𝑥+1) convert to partial fractions . 

22. 
𝑥5−3𝑥+2(𝑥+1)(𝑥−2)(3𝑥−1) convert to partial fractions . 

23. 
2𝑥3+4𝑥−3(𝑥−1)(𝑥2+𝑥+2) convert to partial fractions . 
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24. 
𝑥4+𝑥+2(𝑥−1)(𝑥2+𝑥+1) convert to partial fractions . 

25. 
𝑥5+𝑥2−3(𝑥−1)(𝑥2−𝑥+1) convert to partial fractions . 

26. 
𝑥3+𝑥+3(𝑥+2)(𝑥−1)2 convert to partial fractions . 

27. 
𝑥7+𝑥−3(𝑥−1)(𝑥2+𝑥+1)(𝑥+1)2 convert to partial fractions 

28. 
𝑥8(𝑥2+𝑥+1)2 (𝑥−1)2 convert to partial fractions . 

 

29. Convert to partial fractions.  

(i) 
1(𝑥−1)(𝑥−2) 

(ii) 
4(𝑥+3)(2𝑥−1) 

(iii)
𝑥(3𝑥−1)(𝑥−1) 

(iv) 
2𝑥+12𝑥2+5𝑥+2 

(v) 
3𝑥−1(3𝑥−1)(2𝑥+1) 

(vi) 
4𝑥+3(2𝑥−1)(𝑥+2) 

(vii) 
𝑥+1(3𝑥−1)(2𝑥−1) 

(viii) 
3𝑥+2(2𝑥−1)(𝑥+4) 

(ix) 
5𝑥−3(2𝑥−1)(3𝑥+1) 

(x) 
𝑥+3(4𝑥−1)(3𝑥+2) 

 

30. Convert to partial fractions.  

a. 
3𝑥−5(4𝑥+1)(𝑥+2) 

b. 
2𝑥+1(3𝑥−1)(𝑥−2) 

c. 
4(𝑥−1)(𝑥+2)(𝑥+3) 

d. 
𝑥+3(𝑥−1)(2𝑥−1)(𝑥+2) 

e. 
4𝑥2+3𝑥+1(𝑥+2)(3𝑥−1)(2𝑥+1) 
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f. 
3𝑥2+2𝑥+1(2𝑥−1)(𝑥−3)(3𝑥−1) 

 

31. Convert to partial fractions  

(i) 
𝑥(3𝑥−1)(𝑥2+𝑥+1) 

(ii) 
2𝑥+3(𝑥+2)(2𝑥2+3𝑥+2) 

(iii) 
4𝑥−1(3𝑥−1)(𝑥2+𝑥+2) 

(iv) 
𝑥2+3𝑥+1(2𝑥−1)(2𝑥2+𝑥+2) 

(v) 
2𝑥2+3𝑥+1(3𝑥−1)(3𝑥2+𝑥+1) 

(vi) 
5𝑥−3(2𝑥−1)(2𝑥2+𝑥+1) 

 

32. Convert to partial fractions.  

(i) 
5(𝑥−2)(𝑥−1)2  

(ii) 
4𝑥+3(𝑥+3)(2𝑥−1)2  

(iii) 
𝑥2+𝑥+2(3𝑥+1)2(2𝑥+1)  

(iv) 
𝑥3+𝑥+3(𝑥−1)(𝑥2+𝑥+1)2  

(v) 
𝑥4(𝑥+1)(2𝑥2+𝑥+1)2  

(vi) 
3𝑥4−𝑥+1(2𝑥−1)(𝑥2+𝑥+3)2  

 

33. Convert to partial fractions.  

(i) 
4𝑥2+3𝑥+2  

(ii) 
4𝑥2+𝑥+13𝑥+5  

(iii) 
𝑥3+𝑥+12𝑥+3  

(iv)  
𝑥4+13𝑥+1 

(v) 
𝑥2+𝑥+3(2𝑥−1)(𝑥+1) 

(vi) 
𝑥4+𝑥(𝑥2−𝑥)(2𝑥+1) 
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(vii) 
𝑥5(3𝑥−1)(𝑥−1)(𝑥−2) 

(viii) 
𝑥5+1(𝑥+2)(𝑥−1)(2𝑥−1) 

34. Convert to partial fractions.  

(i) 
𝑥2(3𝑥−1)(2𝑥+1)  

(ii) 
4𝑥2+𝑥+1(𝑥+2)(3𝑥−1)  

(iii) 
2𝑥3(𝑥−1)(𝑥2+𝑥+1)  

(iv) 
𝑥3(2𝑥−1)(𝑥+1 )2 

(v) 
𝑥5(𝑥−1)(𝑥+2 )2 

(vi) 
2𝑥5−1(𝑥−1)(𝑥2+𝑥+1)2 

(vii) 
𝑥3+2(𝑥−2)(𝑥+1)2 

(viii) 
𝑥5(𝑥−1)(2𝑥−1)(𝑥+2)2 

 

35. Find the partial fractions of
𝑥+4(𝑥+7)(2𝑥−1) 

 

36. Find the partial fractions of 5𝑥2− 2𝑥2(𝑥+1)2 

 

37. Find the partial fractions of 𝑥3(𝑥2 + 2𝑥+3 )(𝑥2+ 1) 
 

38. Find the partial fractions of 
𝑥+4(𝑥+7)(2𝑥−1 ) 

39. Find the partial fractions of 
5𝑥2− 2𝑥3(𝑥+1)2 

 

40. Find the partial fractions of 
𝑥3− 3(𝑥−2)(𝑥2+4)  

 

41. Express in partial fractions 𝑥5+2𝑥3+3𝑥2+𝑥+2𝑥3(𝑥2+1)2  

 

42. Find the partial fractions of  
2 𝑥3(𝑥+2)(𝑥−2) 

 

43. Express 
𝑥3𝑥3−1 in partial fractions 
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44. Find constants A and B if  A(x + 7) + B(x − 5)  = 36x for all values of x 

 

45. Find constants A, B, C, if  𝑟2 + 2𝑟 + 3 = 𝐴 + 𝐵(𝑟 + 3) + 𝐶(𝑟 + 2)(𝑟 + 3) for all 

values of r 

 

46. Find constants A, B, C, if 

 (𝐴𝑟3 + 𝐵𝑟2 + 𝐶𝑟 )– [𝐴 (𝑟 − 1)3 + 𝐵 (𝑟 − 1)2) +  𝐶(𝑟 − 1) ] =  𝑟2For all values of r 

 

47. Express 𝑥3 − 3𝑥2 + 5𝑥 − 7 in the form A𝑥(𝑥 + 1) (𝑥 + 2)+ B𝑥(𝑥 + 1) +  C𝑥 + D 

 

      Split into partial fractions 

 

48. 
1(𝑥−2)(𝑥+4)  49. 

1𝑥 (𝑥−1)(𝑥+1) 
 

50. 
1𝑥 (𝑥 + 1)(𝑥 − 2)  51. 

𝑥2+6𝑥+5𝑥 (𝑥−2)(2𝑥+1) 
 

52. 
1𝑟 (𝑟+1)(𝑟+2)(𝑟+3)  53. 

1(2𝑟−1)(2𝑟+1)(2𝑟+3) 
 

54. 
𝑥2 + 𝑥 + 4𝑥2(𝑥 + 2)   55. 

4𝑥2− 𝑥 + 1(𝑥 − 1)(𝑥 + 2)2 

 

56. 
8𝑥𝑥 (𝑥 + 1)(1 + 𝑥2)  57. 

−2𝑥 − 4𝑥 (𝑥2+ 𝑥+ 1) 
 

58. 
𝑥5(𝑥2+4 )2  59. 

3𝑥3−3𝑥 + 44𝑥2−4  

 

60. 
4− 𝑥2(𝑥 − 4)(𝑥 − 2)(𝑥 + 3)  61. 

−3𝑥3 + 2𝑥 − 3𝑥2(𝑥 2−1)  

 

62. 
𝑥2+8𝑥3+ 4𝑥  63. 

−𝑥3+8𝑥2−9𝑥 + 2(𝑥2+1)(𝑥−3)2  

 

64. 
14𝑥3 + 24𝑥(𝑥2+1)(𝑥2+2)  65. 

3𝑥2 + 𝑥(𝑥2 + 1)2 

 

66. 
12𝑥3+20𝑥2+28𝑥+4(𝑥2+1)(𝑥2+ 2𝑥+ 3)   67. 

2 − 2𝑥12 + 7𝑥 + 𝑥2 

 

68. 
2𝑥3−6𝑥2−10𝑥−6𝑥4−1   69. 

2𝑥4−3𝑥3−4𝑥2−17𝑥−6𝑥3−2𝑥2−3𝑥  
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70. 
𝑥2(𝑥+3)(𝑥−4)  71. 

3𝑥3−7𝑥2−3𝑥+2 

 

72. 
𝑥4 + 2𝑥3 + 2𝑥 + 5 1 + 𝑥2   73. 

𝑥4+8𝑥3 (𝑥−2) 
 

74. 
5𝑥2+ 𝑥 − 6  75. 

16𝑥𝑥4−16 

 

76. 
𝑥3𝑥2−3𝑥+2  77. 

𝑥2+𝑥+1𝑥2+2𝑥+2 

 

78. 
2𝑥2−11𝑥+5(𝑥2+2𝑥−5) (𝑥−3)  79. 

𝑥2(𝑥+1)3 

 

80. 
10−11𝑥(𝑥− 4)(𝑥2+1)  81. 

3𝑥3+ 𝑥𝑥4−81  

 

82. 
5𝑥 + 3(𝑥+1)2 (2𝑥 +1)  83. 

𝑥2 − 𝑥 − 1 𝑥3 − 8  

 

84. 
5𝑥3+2𝑥2+5𝑥𝑥4−1   85. 

1 + 𝑥2(1+𝑥 )(1+𝑥3) 
 

86. 
2𝑥4−2𝑥+12𝑥5 −𝑥4   87. 

1(𝑥+ 2)3 

 

88. 
𝑥2−2𝑥−3(𝑥−1)(𝑥2+2𝑥+2)  89. 

1𝑥3 + 𝑥2+ 𝑥 

 

90. 
𝑥2+  2𝑥−127𝑥3− 1   91. 

5𝑥(4𝑥2+9)2 

 

92. 
𝑥2(2𝑥2+2𝑥+1)2  93. 

2𝑥2 −1𝑥2(𝑥2+1) 
  

94. Find the numerical values of a, b, c, d, if 
 𝑥3  = 𝑎 (𝑥 + 1)(𝑥 + 2)(𝑥 + 3) + 𝑏 (𝑥 + 1)(𝑥 + 2) + 𝑐 (𝑥 + 1) + 𝑑  
 

95. Find the constants a, and b if 𝑥4 − 7𝑥3 + 17𝑥2 − 17𝑥 + 6 = (𝑥 − 1)2(𝑥2 − 𝑎𝑥 + 𝑏) 

for all values of 𝑥 

 

96. Find the partial fractions of 
7𝑥+8(𝑥+4)(𝑥−6)   

97. Show 
9𝑥2+34𝑥+14(𝑥+2)(𝑥2−𝑥−12) in the form of partial fractions. 

98. Show 
7𝑥2+2𝑥−28(𝑥−6)(𝑥2+3𝑥+5) in the form of partial fractions. 

99. Show 
2𝑥+3(𝑥+2)²  in the form of partial fractions. 
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100. Show 
5𝑥+7(𝑥+1)²(𝑥+2) in the form of partial fractions. 

101. Find partial fractions of the following functions. 

1) 
𝑥(𝑥+4)(𝑥+6) 2)

𝑥²−𝑥−5(𝑥−1)(𝑥+1)(𝑥+5) 3)
3𝑥−7(2𝑥−1)(3𝑥+2)(𝑥+2) 

4) 
7𝑥+16𝑥²+2𝑥−8  5)

5𝑥−12𝑥²+𝑥−10  6)
4𝑥𝑥²−9 

7) 
2(𝑥+3)(𝑥+2)(𝑥+1) 8)

𝑥²−9𝑥+2(𝑥+1)(𝑥−1)(𝑥−2) 9)
2𝑥²+11𝑥+3𝑥(3𝑥+1)(𝑥+3)  

10) 
13𝑥+19𝑥3+2𝑥2−5𝑥−6 

102. Find partial fractions of the following functions with repeating factors in the  

   denominator. 

a) 
4𝑥−9(𝑥−3)²  b) 

6𝑥²−11𝑥+13(𝑥−2)²(𝑥+3)  c) 
5𝑥+7(𝑥+1)²(𝑥+2) 

d) 
7+5𝑥−6𝑥²(2𝑥−1)²(𝑥+2) e) 

3𝑥(3𝑥−1)²  f) 
3𝑥²−4𝑥−2(2𝑥−3)²  

103. Find partial fractions of the following functions with quadratic factors in the  

  denominator. 

a) 
5𝑥²−3𝑥+1(𝑥2+1)(𝑥−2) b) 

𝑥²+5𝑥+4(𝑥2+3𝑥+1)(𝑥+3) c) 
3𝑥²+4𝑥−1(𝑥−1)(𝑥2+𝑥+1) 

d) 
4𝑥+1(𝑥2+1)(𝑥2+2) e) 

𝑥²−5𝑥(𝑥−3)(𝑥2+6𝑥−2) f) 
𝑥𝑥+𝑥²+1 

       g) 
1+𝑥(𝑥2+1)(1−𝑥) h) 

𝑥²1−𝑥4                i) 
𝑥²(𝑥2+1)(𝑥2+2) 

104. Find partial fractions of the following functions. 

i) 3𝑥+13(𝑥+3)(𝑥+1) ii)
2(𝑥+3)(𝑥+1) 

        Thus prove that 
(3𝑥+13)²(𝑥+3)²(𝑥+1)² = 

4(𝑥+3)² + 
25 (𝑥+1)² + 

10𝑥+3 - 
10𝑥+1  

105. a and b are real and distinct. Find the constants A and B such that 

        
1(𝑥−𝑎)(𝑥−𝑏) = 

A(𝑥−𝑎) + 
𝐵(𝑥−𝑏) where 𝑥𝜖 − {𝑎, 𝑏}. 

106. Express 
𝑥+2(𝑥+3)(𝑥−2) in partial fractions. 

107. Express 
𝑥3−3𝑥2+8𝑥−2(2−𝑥)(𝑥2+1)  in partial fractions. 
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108. Express in the form of partial fractions. 

1. 
12(𝑥−2)(𝑥−3)(1−2𝑥) 

2. 
1(𝑥2−1)(𝑥2−3𝑥+2) 

3. 
𝑥2−5𝑥(𝑥−1)(𝑥+1)2 

4. 
1𝑥2(1+𝑥+𝑥2) 

5. 
1(𝑥2+1)(𝑥2+ 2) 

6. 
𝑥5+3𝑥3+𝑥+2(𝑥2+1)(𝑥2+2) 
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109. Divide f(x) =  x4 +  7x3 −  6x2 + x + 1 by x − 2. 
 

110. Divide f (x) = x4 +  7x3 −  6x2 +  x + 1 by 2x − 1. 
 

111. Divide f (x) =  x3 + 1 by x + 1. 
 

112. Let f (x) =  x3 −  27. Show that x − 3 is a factor of f (x). 

 

113. Let f (x) =  x4 −  1. Show that (x − 1)(x + 1) is a factor of f (x). 

 

114. f (x) =  x4 +  2x3 +  ax2 +  bx − 8. If (x − 2)(x + 4) is a factor of f (x) find the  

          values of a and b. 

115. f(x) = x3 + px + 1 and g(x) =  x3 + x2 + 1. Find the value of p if f(x) and g(x) give  

         the same remainder when they are divided by x − 2. 

 

116.     (a) f(x) =  x2 − x − 6. Write f(x) as a product two linear factors. 

(b) Consider the expression f (x, y) =  x2 −  xy −  6y2 in x and y. Obtain this 

as a product of two linear factors in x and y. 

 

117. The quadratic equations, ax2 + bx + c = 0 and a′x2 + b′x + c′ = 0 have the same  

         roots. Show that 
ba = b′a′ and 

ca = c′a′ 
 

118. f(x) = 1x2+2x+2  where x is a real number. 

Show that, f (x) >  0. 

Find the values of  for which the equation f (x) =   has real solutions. Find the  

range of f. 

 

119. The quadratic equation x2 − x + 1 = 0 has roots , . For positive integers n, let  An = αn + βn. Without solving the equation show that A1 = 1, A2 = −1 and An+2 =  An+1 −  An for n ≥ 1. 
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120. Find the values of a, b for which 

 x4 + x3 + x2 +  x + 1 =   (x2 + ax + 1)(x2 + bx + 1) 

 

121.  Solve f (x) =  x4 − 4x3 + x2 + 6x + 2 = 0 by substituting x = y + 1 in the  

          equation. 

 

122. Consider the equation 4x4 + 2x3 − 12x2 + 2x + 4 = 0. Divide both sides by x2 and  

         express the resulting equation as a quadratic equation of t where t = x + 1x. Hence  

         find all the roots of 4x4 + 2x3 − 12x2 + 2x + 4 = 0. 

 

123. If f(x) =  3x3 − 2x2 + x + 1 is divided by (x2 − 4) the remainder is in the form of ax + b. Find a and b. 

 

124. f(x) =  x3 + ax2 + bx − 18. Find the values of a and b if (x + 2) is a factor of           f(x) and if -24 is the remainder when f (x) is divided by x - 1. 

 

125. Consider the expression f (x, y) =  2x2 + 7xy + 3y2 + 5x + 5y + 2. Show that           f (x, y)can be written as a product of two linear factors.  

 

126. Let  f (x) = x2−3x+2x2−7x+12 

(a) Show that f(x) does not lie between −7 and 4√3 , for any real value of x. 

(b) Express f(x) in the form 𝐴 +  Bx−4 + Cx−3 , where A, B and C are constant. 

Hence, or otherwise, find the maximum and minimum of f. 

(c) Find the equations of the vertical and horizontal asymptotes of f(x). 

(d) Sketch the graph of f(x). 

 

127. Let f(x) =  x2 − 2x + 2 and g(x) =  6x2 −  16x + 19. Find the values  such that,  

f (x) + (g) (x) is of the form a(x + b)2 where a and b are real constants. Hence,  

express f (x) in the form A (x − 3)2 + B(x + c)2 giving the values of A, B and C.  

Show that g(x) =  10A(x − 3)2 + 5B(x + c)2. Also find least and greatest values of  f(x)g(x). 



REMAINDER THEOREM & FACTOR THEOREM 

11 | P a g e  

 

 

128. Let a, b be unequal and f (x) be a polynomial function in the variable x. When f(x) is  

        divided by (x - a) (x - b) the remainder is px + q. Show that, p = (f(a)−f(b))a−b  and  

        q = (af(b)−bf(a))a−b . 

 

129. State Remainder Theorem. While f (x) is a polynomial function of x, f (1) = a, f (-1)   

        and f (0) = c. Show that when f(x) is divided by x2 − 1 the remainder is        12 (a − b)x + 12 (a + b). Find the remainder when f (x) is divided by x3 − x. 

 

130. x2 + x − 2 divides x8 + 2x7 + ax2 + bx + c with no remainder. Also when its  

      divides by x + 1 the remainder is -8. Find a, b, c. 

 

131. State the remainder theorem. If ax3 + bx2 + cx + d is null for four different  

        values of x show that a, b, c, d all are zero. If a ≠  0, b ≠  0, c ≠ 0 and d ≠ 0 find  

        the relationship between a, b, c, d for x2 − 1 be a factor of ax3 + bx2 + cx + d. 

 

132. f(x) is a polynomial function of x. Show that when f (x) is  

        divided by x - k the remainder is f (k). When f (x) is divided by (x - a) (x - b) the  

       remainder is px + q. Here a, b are constants such that a  b. Show that 

       q = [af(b)−bf(a)](a−b)   and p = [f(a)−f(b)](a−b)  . 

     When f(x) =  x3 + lx2 + mx + n is divided by x + 1 and x2 − x the remainders are  

     respectively 2 and x + 2. Find l, m and n. 

 

133. Show that if ax3 + bx + c has a factors of the form x2 + px + 1, then a2 − c2 = ab.  

         In this case, deduce that ax2 + bx + c and  cx3 + bx2 + a have a common quadratic  

         factor. 

 

134. Prove that, if (x2 + px + 1) is a factor of ax5 + bx2 + c, then (a2 − c2).         (a2 − c2 + bc) = a2b2 Show that, if this condition is satisfied, then (x2 + px + 1) is  

       also a factor of cx5 + bx3 + a. 

 

135.       (a) a, b, c are real constants and a ≠ 0 and the roots of the quadratic equation ax2 + bx + c = 0 are  and . If  is any constant, find the quadratic 
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equation whose roots are  +  and  + . Using this show that if the 

roots are real,  + b2a and β + b2a have opposite signs. Also show that both 

 + b2a and β + b2a are both real or they are both purely imaginary. 

 (b) Show that the quadratic equation x2 + x + 1 − mx = 0 has coincident 

roots only if m = 3 or m = -1. Sketch the graph of the function  

  y = x2 + x + 1. In the same graph indicate the positions of the lines  

  y = 3x and y = x. Deduce from the diagram that the quadratic equation x3 + x + 1 = mx has real roots if and only if m  3 or m  1. 

 

136.      (a) If a, b, c real constants and f(x) =  ax2 + bx + c and g(x) =  2ax + b and  

is a real constant find the discriminant of the quadratic expression. 

  F (x)  f(x) + g(x) 

 Deduce that if the roots of f (x) = 0 are real and distinct, the roots of F (x) 

are also real and distinct. 

(b) Sketch the graphs of the curve y = x2 − x − 2 and the straight lines  

y = 2x - 1 and y = -2x +1 in the same diagram. 

 Deduce that for each of the equation x2 − x − 2 + (2x − 1) =  0 and x2 − x − 2 − (2x − 1) =  0 , just one root each lies between the two roots 

of the equation x2 − x − 2 = 0. 

 

137. If a, b are constants and a > 0 show that the function f(x) =  ax2 + bx + c had one  

        least value and no greatest value. Show that every given straight-line y = mx  

        intersects the curve y = f (x) at two distinct points only if c < 0.     

 

138.     (a) By writing t = x + 1x, find all the roots of the equation. 

  x4 − 5x3 + 8x2 − 5x + 1 = 0 

(b) Let E = x4 − 4x3 + 9x2 − 10x + 7 

Show that E can be written in the form y2 + y + a where a is a constant, 

and y is of the form x2 + bx + c, with b and c as constant. Hence show that 

for all real values of x, E ≥ 3. 
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(c) Find a constant k and a function f (x) such that 

  
1(x−2)(x−1) = k(x−2) + f(x)(x−1)3  

  Express f (x) as a polynomial in (x - 1). Hence find the partial fractions of  

   
1(x−2)(x−1)3 

 

139.      (a) Examine whether it is possible to find values of x satisfying the equation. 

  √x + 1 + √7 − 2x =  √x − 2   
(b) Solve the equation 6x4 − 35x3 + 62x2 − 35x + 6 = 0 by transforming it to 

a quadratic equation. 

 

140.     (a)       Solve the equation x4 − 5x3 + 4x2 + 5x + 1 = 0 

 (b) Show that the equation x4 + qx3 + rx3 − qx + p = 0 , where p, q and r are 

real constants (p  0) can be reduced to a quadratic equation in y where y = x − 1x . Hence, find a condition satisfied by p, q, r so that the above 

equation in x has real roots. 

 

141.     (a) When x, n are positive integers, show x + 1 is a factor of xn + 1 or xn − 1  

 (b) A number is divisible by 11. Let  be the number obtained by adding the 

digits in the odd positions of the number and b be the number obtained 

by adding the digits in the even positions of the number. Show that a - b is 

divisible by 11. 

  

142.     (a) If n is an odd positive integer and n > 2 show that if xn + 2 is divided by x2 −  1 the remainder will be x +2. 

 (b) Show that if a number is divisible by 9, the sum of the digits of the number 

is also divisible by 9. 

 

143.     (a) Write the remainder theorem for polynomials. q is a non-zero integer and f(x) =  2x3 + 3x2 − 3x + 1.  If (x - q) is a factor of f(x) find the value of q. 

When q takes this value express f (x) as a product of linear factors. Find 

the values of constants a, b, c such that f(x) = (x − a)(2x − 1)(x + 2) +bx + c 
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 (b) n is positive integer and f1(n) = x2n − 1 and f2(n) = x2n − 1. Show that 

both f1(n + 1) −  f1(n) and f2(n + 1) − f2(n) are divisible by x2 − 1. Hence 

using induction, show that f1(n) is divisible by x2 − 1 and f2(n) is divisible 

by x - 1 and that f2(n) is not divisibly by x + 1. 

  

144.     Find the values of a k such that x2 − k is a divisor of f(x) =  2x4 + (3k − 4)x3 +(2k2 − 5k − 5)x2 + (2k3 − 2k2 − 3k − 6)x + 6 and write down the remaining 

factors of f(x) corresponding to each value of k. 

 

145. Let f(x) =  x5 + 3x4 − 2x3 + 2x2 − 3x + 1 

(i) Show (x + 1) and (x - 1) are not factors of f(x) 

(ii) Find the remainder when f (x) is divided x2 − 1. 

(iii) Show that when f (x) is divided by x2 + 1, the remainder is 2. Using this 

find a real root of f (x) = 2. 

 

146. Find the 4th degree polynomial which is divided by x2 + 1 but which has a  

          remainder −10x + 6 when divided by (x − 1)2(x + 1). 

 

147.      (a) f(x) =  px4 + qx3 + rx2 + sx + t. Show that the remainder when f(x) is 

divided by x2 + a is (s − qa)x + pa2 − ra + t. 

 (b) If α and −α (α ≠ 0) are roots of f(x) =  0, show that p, q, r, s, t satisfies ps2 − qrs + q2t = 0. 

 

148.     (a) f(x) =  x4 − bx3 − 11x2 + 4(b + 1)x + a. where a and b are constants. It is 

given that. 

(i) f(x) is perfect square of a quardratic expression and, 

(ii) x + 2 is a factor of f(x). 

  Find a, b and write down all the factors of f(x). 

 (b) Factorize (x + y + z)3 − x3 − y3 − z3. Hence or otherwise show that 

  (a + b + c)3 − (b + c − a)3 − (c + a − b)3 − (a + b − c)3 = 24abc.  

 

149.      (a) Assuming that a, b, c are all distinct, express 
x3(x−a)(x−b)(x−c) in the form  
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k + Ax−a + bx−b + cx−c where k, A, B, C are constants to be determined. 

Discuss also the case a = b  c. Deduce that when a, b, c, d are all distinct a3(a−b)(a−c)(a−d) + b3(b−c)(b−d)(b−a) + c3(c−d)(c−a)(c−b) + d3(d−a)(d−b)(d−c) = 1  

(b) Factorize (a − x)4 + (x − 1)4 − (a − 1)4 by finding two linear factors.  

 
150. Find the values of k for which (x – k) is a factor of the function x3 – (3k + 2) x2    

   + (2k2 – 1) x = 6.  Write down the remaining factor of the expression   
   corresponding to each of the above values of k. 

 
 

151. Find the factors of the function x3 + 2x2 – 5x - 6 
 
 

152. Find the factors of  a2 (b – c) + b2 (c – a)  + c2 (a – b) 
 
 

153. Find the factors of  x3 + y3 + z3 – 3xyz 

 

154. If (x − 3) is one factor of the expression x3 + px2 − 21x + 8, find the value of p   
    and find also the other two factors. 
 

155. When f(x) = ax3 – 3x2 + bx – 8 is divided by (x-2), the remainder is 32. (x+1) is   
    a factor of f(x). Find  a and b. 

 

156. If f(x) = x2 + ax + b then when f(x) is divided by ( x – h), the remainder   
   obtained is the same as the reminder obtained when f(x) divided by (x – 2h).   
   Find the two possible values of h.  

 

157. Find the remainder obtained when the expression 2x4 – 5x3 + 7x2 + 6x – 12 is  
   divided by (2x + 1) 

 

158. Find the factors of (i). x3 – 7x + 6         (ii). 2x3+ 3x2 – 3x – 2 
 

159. Solve x3- x2 – 14x + 24 = 0 
 

160. Find the factors of :   
 

(i) bc (b –c) + ca (c – a) + ab (a – b)  
(ii) a (b3 – c3) + b (c3 – a3) + c (a3 – b3) 

 
 

161. Find the factors of  x3 (y2 – z2) + y3 (z2 – x2) + z3(x2 – y2) 
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162. When f(x) = ax3 + bx2 + cx – 5 is divided by (x - 2), (x + 1), (2x + 3) the  
    remainders obtained are respectively -1, 2, 5/2. Find the numerical values of a,    
    b, c. 

 
163. Using Remainder Theorem prove that (x + y + z) is a factor of the expression 

   x3+ y3 + z3- 3xyz and obtained the other factor of the expression. 
        If x + y + z = 2, x2 + y2 + z2 = 17, find the value of xyz 

 

164. Find integers m and n for (x + 1)2 to be a factor of x5 + 2x2 + mx + n 
 

165. When the expression f(x) = x7 + px2 + qx + r is divided by (x + 1) the   
   remainder is 4. When f(x) is divided by (x2 – 2x), the remainder is 2x + 3. Find   
   p, q, r. 

 

166. Show that (a + b) is a factor of the equation x3 – 3abc – (a3 + b3) = 0 
   Express the equation x3 – 6x – 6 = 0 in the above form and state the values of a3  

   and b3. Hence find a real root of the equation x2 – 6x – 6 = 0 and express this   

   root in the form√p3 + √q3 , when p and q are positive integers. 

 

167. Prove that (x + y)5 – x5 – y5 = 5xy (x + y) (x2 + xy + y2) 
 

168. If f(x) = x4 – bx3 – 11x2 + 4(b + 1)x + a, (x+2) is a factor of f(x). Also the  
   expression f(x) is a complete square. Find the values of a and b. What is the     
   expression whose complete squares is f(x). 

 
169. Find the factors x2 – (y + 1) x + 2(y-1).  This expression and  

   x3 – (y+2)x2 + (3y + 1)x – 6y  have a common factor for two values of y. Find  
   these two values of  y. 

 

170. Find the factors of  
 

(i) 4x3 – 3a2x + a3 
(ii) (b – c) (b3 + c3) + (c – a) (c3 + a3) + (a – b) (a3 + b3) 

 

171. Find the factors of  y2z + z2y + z2x + x2z + x2y + y2x + 3xyz 
 

172. Find the equation that should be satisfied by constants a, b, c for the expression 
          a(x3+y3+z3) + b (y2z + z2y +z2x + x2z+x2y+y2x + c(xyz) to be exactly divisible  
          by the expression (x+y+z) 

 
173. If the polynomial function 

p0xn+ p1xn-1 + ………………………+ pn of degree n is denoted by f(x), show that 

when f(x) is divided by (x – a) (x – b) the remainder obtained can be written in 

the form A (x –a) + B (x-b) and prove that A = 
f (b)b−aand B = 

f(a)a−b 
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174. When a polynomial function of degree 4 is divide by the factors (x-1), x, (x+1) 

the remainders are respectively 4, 3, -4. When the function is divided by the 

factors (x – 1)2 and (x + 1)2 the remainders are respectively  2x + 2 and 2x – 2 

and find the polynomial function . 

 
 

175. Show that the remainder obtained when the polynomial function f(x) in x is 

divided by 

      (x – a) (x –b) is [f (a)−f (b)a−b ] x + [a f (b)− bf(a) a−b ] when the expression x6 + Px + Q is  

      divided by x2 + x - 6  the remainder is 2x + 1, find the constants  P and Q. 

 

176. Find the factors of  

 

(i) (b − c)3 (b + c) +  (c − a)3(c + a) + (a − b)3(a + b) 
 

(ii) (b − c)3 + (c − a )3 + (a − b)3 
 

 
177. Find the factors of (b + c)3 (b – c) + (c +a)3 (c - a) + (a + b)3 (a – b) 

 
178. Show that x + b + c is a factor of x3 (b – c) -  x (b3 – c3) + b3c – bc3 and find its 

remaining factors. 

 
179. Find b and c if (x – 1) and (x + 2) are factors of the expression x3 + bx + c. 

 

180. Find the factors of the expression  

   a3(b – c) + b3 (c - a) + c3 (a – b) 
         show that for all values of x, y, z   
        (y – z) (2x – y –z)3 + (z – x) (2y – z – x)3 + (x – y) (2z – x- y )3= 0 

 
 
181. When P(X) = 2x³ + x +1 is divided by q(x) = (x - 1),  

      (a) find;           (i) the quotient and  

                     (ii) the remainder. 

      (b) Hence, express the algorithm of division. 
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182. When P(x) = 2x4 - 6x3+ 3x2 – 5x + 2 is divided by q(x) = x2 – 3x + 1,  

        (a) find  (i) the quotient and  

                       (ii) the remainder. 

        (b) Hence, express the algorithm of division. 

 

183. Using the synthetic division method, find the quotient and the remainder 

obtained by dividing the polynomial, P(x) = x3+7x2 – 3x  by Q(x) = x +3. 

Express the algorithm of division. 

 

184. Find the quotient and the remainder obtained by dividing the polynomial 

  4x3 – 3x +5 by (2x +3). 

 

185. a)     (1) If p(x) = x3 + 2(x -1), q(x) = 3x4- 5(x +2); find p(x) + q(x). 

                        (2) If p(x) = 2x3 + x -5, q(x) = x4 + 3x – 2; find 2p(x) + q(x). 

          (3) If p(x) = x3 + 3x – 5,  q(x) = 2x3 – x -1, r(x)= x4 – 2x + 5, 

      find p(x) + q(x) + 2r(x). 

 

                b)      (1) If p(x) = 3x4- 2x3 + 5x2- 3x -7, q(x) = x4 - 5x3 + 2x2 – 7x – 1; find  

                                  p(x) + q (x). 

(2) If p(x) = 2x3- 4x2 + 5, q(x) = 3x4 + x3 - 2x2 - 1; find p(x) - q(x). 

(3)  If p(x) = 5x4 + 3x3- 2x2+ x - 1, q(x) = 2x3 + 2x2 – x + 5; find  

        2p(x) – 3q(x). 

(4) If p(x) = x3 + 3x2 - 5, q(x) = 2x3 + 2x2 – x - 1, r(x) = 3x4 + x3 - 2x2  

      + 5x - 4; 

                       Find the following.  

i. p(x) + q(x) - r(x) 

ii. q(x) + r(x) - p(x) 

iii. r(x) – p(x) + q(x) 

iv. 3p(x) + 2r(x) – q(x) 

 

             c) 

 (1) If p(x) = x3 + x2 – x – 2, q(x) = 2x2 + x - 5; find p(x)q(x). 

 (2) If p(x) = 3x4 + 2x3 – 5, q(x) = 2x3 + x2 – x – 1; find p(x) q(x). 
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186. (1) p(x)= 3x4 + 2x3 – x – 3 by q(x) = (x - 2) 

(2) p(x) = 4x3 + 2x2 – x – 2 by q(x) = (x + 3) 

(3) p(x) = 2x4 - 5x2 – 6 by q(x) = (x - 5) 

(4) p(x) = x4 + 2x3 + x2 –x – 2  by q(x) = (x + 1) 

(5) p(x) = 2x4 + 5x2 + 6 by q(x) = x2+ x + 1 

(6) p(x) = 2x3 + x2 − x – 3 by q(x) = (2x – 1) 

(7) p(x) = 3x3 - 2 x2 – x + 5 by q(x) = (3x + 1 ) 

(8) p(x) = 4x4 + 2x3 − 2x – 1 by q(x) = (2x – 3) 

              When divided, find,  

a) the Quotient and  

b) the remainder.  

      Hence, 

c) Express the algorithm of division. 

d) Using the synthetic division method, find the quotient and the  

            remainder obtained 

 

187. 1. x2 - x - 4 ÷ (x - 1)                                 2.   x3 + x - 1 ÷ (x +1) 

  3.   x3 - x2 + x - 1 ÷ (x - 2)                         4.  2x2 - x - 1 ÷ ( x - 3) 

  5.    x4 + 2x3 + x2 ÷ x - 2 ÷ ( x - 1 )             6.  2x4 + 3x - 1 ÷ (2x – 1)  

  7.     x3  - 2x2 - x + 5 ÷ (3x + 1)                   8.  2x4 - 7x3 + 12x2 - 2x - 5 ÷ (2x + 1) 

 

188. Find the remainder when the polynomial p(x) = x3 - 3x2 + 3x - 5 is divided by   

   (x - 2). 

 

189. Find the remainder when the polynomial p(x) = x6 - 2x4 + x2 - 2  is divided by  x2 - x - 2. 

 

190. When the polynomial p(x) = x3 - ax2 + 5x - 1 is divided by (x - 1), the 

remainder is 3. Find a.   
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191. When the polynomial p(x) = 8x3 + ax2 + bx - 3  is divided by (x + 2), the 

remainder is -95. When the polynomial is divided by (2x - 3), the remainder is 3. 

Find a and b. 

 

192. When the polynomial p(x) = ax3 + bx2 + 3x - 1  is divided by (x - 1), the 

remainder is 2. When the polynomial is divided by (x + 1), the remainder is 3.  

   (1) Find a and b.   

   (2) Find the remainder when the polynomial p(x) is divided by (x - 1) (x + 1). 

 

193. Lets take f(x) as a polynomial of x. Show that when f(x) is divided by (x - k), the 

remainder is f(k). Here, k is a constant. By taking a  b and, a and b are constants 

show that the when the polynomial f(x) is divided by (x - a) (x - b), the 

remainder is equal to 

  
f (a) − f (b)( a − b) x +      (af( b) − bf (a)( a − b)    

 

194. Find the factors of x3- 4x2 + x + 6. 

 

195.  (1)   Find m and n as the remainder is 5x - 2  when the polynomial  

             f(x) ≡  x4 - mx2 + n is divided by ( x + 1)2 . 
           (2)    If (x2 + 1)  is a factor of the polynomial f(x) ≡ x4 + px3 + 3x + q, find p   

                     and q. For the values obtained for p and q, find real roots of the equation   

                     x4 + px3 + x2 +  3x + q + 1 = 0.       

                          

196. f(x) is a polynomial greater than the third degree. Remainders when f(x) is 

divided by (x + 1), (x + 2) and (x + 3) are a, b and c respectively.  Using the 

remainder theorem repeatedly, prove that the remainder can be illustrated in 

the form  ( x + 1) ( x + 2) + μ (x + 1) + γ when f(x) is divided by  

(x + 1)(x + 2)(x + 3).  Here , μ and  γ are constants. Express the constants  , μ and  γ in terms of  a , b and c. 

 

197. Find the factors of:   a3 (b - c) + b3(c - a) + c3(a - b) 
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198. Find the remainder when the polynomial f(x) ≡ x6 - 2x4 + x2 - 2 is divided by     x2 - x - 2. 

 

199. Find the remainder when the polynomial f(x) ≡ x4 + x2 - 2 is divided by x2 - 4. 

 

200. Find  the constants p and q as the remainder is 4x - 1  when the polynomial  

   f(x) = x3 - px + q is divided by x2 - 3x + 2. 

 

201.   Find  the constants m and n as the remainder is (5x – 2)  when the polynomial        x4 - mx2+ n is divided by (x + 1 )2. 

 

202.  Remainders when the polynomial ax3 - bx2 + x + 6 is divided by (x - 1)  and  

(x + 2)  are 4 and -20 respectively. Find a and b. 

 

203.  Solve 2x3 - 3x2 - 11x + 6 = 0 

 

204. Remainders when the polynomial  ax3 - bx2 + x + 6 is divided by ( x + 1) and  

( x - 2) are -2 and -8 respectively. Find a and b. What is the remainder when the 

polynomial is divided by (x + 1) (x - 2) 

  

205. (x2 + 1) is a factor of the polynomial x4 - 3x2 - p. Find p. Find the remaining 

factors of the polynomial.  

 

206.  (x2 + 2) is a factor of the polynomial f (x)≡ x4 + mx3 + x2 + 6x - n. Find m and 

n. Find the remaining factors of the polynomial f(x). Find the real roots of the 

equation x4  +  mx3 + x2+ 3x + n - 2 = 0 .   

 

207.  (x2 + 1) is a factor of the polynomial x4 + px3 + 3x + q. Find p and q. Find the 

real roots of the equation x4 + px3 +x2 + 3x + q + 1 = 0  relating to the values of 

m and n.    

 

 

 



REMAINDER THEOREM & FACTOR THEOREM 

22 | P a g e  

 

208. Find the factors of the following;  

     (1)   x3 + 2x2 - x +2                                      (4)   x4 + 2x3- 7x2 - 8x + 12 

        (2)    x3 - 7x - 6                                                (5)  3x3 + 4x2 - 5x - 2 

        (3)    2x3 + 7x2 + 7x + 2  

 

209. Express the polynomial x3 - 3x2  + 10x - 5 in the form Ax(x - 1)(x + 2) + Bx(x - 

1) + (x + 1). Here, A, B, C and D are constants that are needed to be found.  

 

210. (1) Find a, if the remainder when the polynomial x3 - ax2 + 3x - 5 is divided by  

                      ( x - 2) is -3.  

                (2)  Find the factors of;     (a) x3 - 4x2 + x + 6 

                                                                  (b)x3 - (4 + k) x2 + (3 + 4k)x - 3k 

211. Find k, if (x - k) is a factor of the polynomial f(x) ≡  x3 + (k - 9)x2 + (k2 + k - 

1)x - 6. Hence, find the remaining factors of f(x).  

  

212. Solve the following;  

           (1) x3 - 6x2 + 11x - 6 = 0                                       (3)  3x4 - 4x3 - 7x2 + 4x + 4 = 0 

           (2)  2x3 - x2 - 2x + 1 = 0                                         (4)  4x3 - 8x2- x - 2 = 0 

 

213.   f(x) is a polynomial of x. Show that the remainder is  
 12  (a - b) x + 

12 (a + b)   

   when the polynomial f(x) is divided by ( x2 - 1), if  f(1) = a, f (-1) = b and  

   f (0) = c. What is the remainder when the polynomial f(x) is divided by (x3 - x). 

 

214.     (1) The polynomial x8 + 2x7 + ax2 + bx + c is divided completely by x2 + x   

            – 2,  and the remainder is -8 when the polynomial is divided by (x + 1).    

           Find a, b and c. 

 

     (2)  The remainders when the polynomial ax3+ bx2 + cx + d is divided by  

           ( x2 - 1) and ( x2 - 4)  are (5x - 2) and 11(x - 1) respectively. Find a, b and c. 

 

215.            (1) If x3+ 1 is a factor of x6 + ax4 + bx3 + cx2 + 3x + 2, find a, b and c. 

               (2)  Find the factors of :   x6 + x5 - 4x4 + 4x3 + 8x2 - 32x – 32. 
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216.  Find p if (x2 + 2) is a factor of the polynomial x4 -6x2 + p. Hence, find the  

    factors of x4 - 6x2 + p. 

 

217. Find the factors. 

(1)   (x + y)3 (x - y) + (y + z) 3 ( y - z) + (z + x) 3 (z - x) 

(2)   a3 + b3 + c3 - 3abc  

 

218. If the remainder when the polynomial x5 - 7x3 + 4x - 2 is divided by  

  (x - 1)( x - 2)(x - 3) is ax2 + bx + c ; find the values of the constants a, b and c.  

 

219. If (x − k)2 is a factor of x3 + 3px + q, show that 4p3 + q2 = 0. Show that the 

remaining factor is (x + 2k). 

 

220. Show that (2x + 1) is a factor of f (x) ≡ 2x3 +  x2 - 8x – 4. Also obtain the 

remaining factors of f(x). Hence, obtain the three solutions of the equation  

       f (x) = 0.  

 

221.   (1)    Show that (x - a) is a factor of p (x) ≡ x3 - a3. Hence, factorize p(x). 

                  (2)    Show that (x + a) is a factor of p (x) ≡ x3 + a3. Hence, factorize p(x). 

 

222. f(x) is a polynomial of x. When a and b are constants, prove that the remainder 

when f(x) is divided by (x - a)(x - b) is 
f ( a) − f ( b)a − b   x + 

 af ( b) − bf (a )a − b . Here, a  b. 

223.   Show that the remainder when the polynomial f(x) is divided by x2 - a2 is  

                  12a [ f( a) - f (-a)] x + 
12 [ f (a) + f (-a)]. Here a  0. Find the remainder when 

                xn - an is divided by x2 - a2 when      (1) n is even      (2)    n is odd.  

 

224. If (x + 1) is a common factor of the polynomials x3 - ax2 + b  and    x4 - ax3 + bx2  + c; show that 2a = 2b - 2 = -2 - c. 

 

225. If (x - 2) is a common factor of the polynomials x3 - x2 - 2px + 3q  and qx3 _ px2 

+ x + 2; find p and q. 
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226. Using only the repetitive factor theorem, show that the remainder is (2x - 1)  

when the polynomial f (x) ≡ x3 - 2x2 + 3x -  1 is divided by (x − 1)2.  

 

227. If the polynomial f (x) ≡ 3x4 +  16x3 + 30x2- 24x + 7  has a repetitive factor, 

find that repetitive factor. Find the remaining factors of f(x). 

 

228. If (x - 1) is a common factor of the polynomials x3 + 5x2 + px -  8   and  

   qx3 - 3px2 + 11x -  6; find p and q. 

 

229. Find the value of a for f(x) = ax2 + 2x -  1 and  g(x) = x2 + 4x + a to have a 

common factor.              

                       

230. If x3 + ax2 + bx + c and x3 + 4x2 + (b - 10)x + c have a common factor, show 

that it is a factor of ( a + 4) x2 + 10x  too.  

 

231. If x3 + ax2 + b and ax3 + bx2 + x -  a have a common factor, show that it is a 

factor of (b - a2) x2 + x - a (1 + b) too. 

 

232. If (x - p) is a common factor of the polynomials p(x) and q( x); Prove that (x - p) 

is also a factor of [p(x) - q(x)]. 

             If ax3 + 4x2 - 5x - 10  and  ax3 - 9 x -  2  have a common factor, show that a = 2  

             or a = 11. 

 

233.  Find the values taken by c for the polynomials 3x3 - 5x2 + 7x + c   and    2x3 - 7x2 + 22 x +  c   to have a common factor. 

 

234. Equation 3x4 + 2x3 - 6x2 - 6x + p = 0  have two common roots. Find the value 

of p. 

 

235. If the two polynomials x3 + mx + 1 and x3 -  3x - m have a common factor, find 

the constant m. 
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236. If the equations px2 +   qx + 1 = 0  and  x2 +   px + q = 0  have one common 

root; show  that   (q2 − p)(p2 − q) = (pq − 1) 

 

237. If the equations x3 +  mx - 1 = 0   and  x3 +  3x + m = 0  have one common root, 

find m. 

 

238. If the polynomial 2x3 -  ax2  - 12x  - 7 has a repetitive factor, find the constant a. 

 

239. Deduce whether f (x) ≡ 3x4 -  8x3 - 6x2+ 24x - 13 have repetitive factors. If 

there are, find them.  

 

240. Find the remainder when the polynomial x3 -  5x2  + 7  is divided by ( x − 1)2. 

 

241. 3x4 +  2x3  -  6x2 - 6x - p  takes a repetitive factor of x of the first degree. Find 

the value taken by p. 

 

242. If ( x − k)2 is a common factor of  x3+ 3px + q, show that 4p3 + q2 = 0. Show 

that the other factor is (x + 2k). 

 

243. Remainders if a quadratic expression of x is divided by (x - 1), (x - 2) and (x - 3) 

are k, 2k and 4k respectively. Find the remainder when the quadratic expression 

is divided by (x - 4). 

 

244. If (x – t) is a common factor of x3  +  px2 + q and ax3 +  bx + c; show that it is 

also a factor of the quadratic function apx2 -  bx + qa – c. 

 

245. Prove that f(a) is the remainder when the polynomial f(x) is divided by (x - a).   

                When the polynomial f(x) is divided by (x - a) (x - b) (x - c), the remainder takes  

                the form A (x - b ) ( x - c) +  

                B ( x – a ) ( x – c ) + C ( x - a ) ( x - b ). Here, a, b and c are real numbers which  

                are not equal with each other. 

   Express the constants A, B and C in terms of a, b and c and f(a), f(b) and f(c).  
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   Hence, find k, if the remainder is k when x3 - kx is divided by  

   (x + 1) (x - 1) (x –2).  

 

246. (i) When the function f (x) = 4x3+ 3x - 3p is divided by x -1, remainder is 4.   

        Find p. 

         (ii) Function x3 + ax2 + bx + 5 is divisible by x-1. When it’s divided by x +2 the  
                remainder is -3. Find a, b. 

 

247. (i) If the remainders are equal when the function f(x) ≡  2x2 + px2 − qx + r is  

         divided by x-1 and x – 2, show that 3p -q + 21 = 0. 

         (ii) If the remainder is p when the function f (x) ≡  4x2 +  3px + 4 is divided by  

               x-1, find p. 

 

248. When the function f (x) ≡  4x3 + 3x2 + 2x − 1 is divided by (x - 1) (x +2),  

i. Write the degree of the remainder and state the remainder using constants. 

ii. State as f(x) ≡ (x − 1)(x + 2)∅(x) + remainder and write the degree of ∅ (x). 

iii. Find the remainder by substituting x = 1, and x =  −2. 

 

249. (i) If the remainder is 3x-4 when the function f (x) ≡  3x3 − 4px + q is  

             divided by x2 + x − 2, find p and q. 

         (ii) Find the remainder when the function 3x4 − 5x2 + 7 is divided by  x2 +                    2. 

 

250. (i)  Divide the function x5 − 3x + 7 by  x - 2. 

         (ii)  Divide the function P (x) = 2x3 + 4x2 + 3x + 3 by  x + 2 . 

         (iii) Divide the function f(x) = x4 −  3x3 + 6x − 7 by x – 3 . 

 

251. (i) Find the remainder when the function 4x3 + x − 3 is divided by   x + 2. 

         (ii) Find the remainder when the function 3x5 −  5x4 + 3x − 7 is divided by    
                 (x+3) (x-1). 

         (iii) Find the remainder when the function 4x3 − 2ax2 − 4a3, is                      divided by   x + a. 
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252. (i) If function x8 +  2x7  − 3x3 + px + q is exactly divisible by x2 + x − 2, find 

the values of p and q. 

        (ii) When the function f(x) ≡ x4 + ax2 + bx + 4 is divided by x - 2, and  x + 3, if 

the remainders are 94 and 4 respectively, find the values of a and b. 

      (iii) If the function f(x) ≡ ax3 − 8x2 + bx + 12 is divisible by x2 − 2x − 3, find 

the values of a and b. 

 

253.  (i) If the remainder does not have a  x2 term when the polynomial function            x5 + ax2 is divided by (x+1) (x-2) (x-3), find the value of a. 

          (ii) Show that f (−ba ) is the remainder, when the polynomial function f(x) is    

               divided by ax + b.    If  f (x) = 7x2 - x + 1, find the value of f (−ba ). 

 

254. (i) Here f(x) ≡ ax3 +  bx2 − cx + 4 . When f(x), is divided by  x − 2, x + 1, x − 1,  

         the remainders are 1, 2, and -3 respectively. Find the values of a, b  

         and c. 

         (ii) If f(x) =  x4 −  6x3 +  4x2 + 15x + 4, find the values of p, q and r which  

                satisfy  f(x) = (x2 + px + q)2 + x2 + px + q + r.  

 

255. (i) Here a is a non-zero integer and f(x) = 2x3 + 3x2 - 3x + a. Show that x – a is a     

         factor of  f(x). 

          (ii) If f (x) ≡ (x-p) (2x -1) (x+2) + qx + r, find the constants p, q and r. 

 

256. (i) Find the values that k can take if (x – k) is a factor of the function  

         f(x) = 4x3 − (3k + 2)x2 − (k2 − 1) x + 3. Get the other factors  

         corresponding to the integer values of k. 

         (ii) If n is an odd positive integer, find the remainder when the function xn + 2  

              is divided by x2 - 1. 

 

257. (i) If the remainder of f(x) = x3 - 2x + a  divided by (x – 1) and the remainder of 

function    ∅ (x) = 2x3 + x – a divided by (2x + 1) are equal, find the value of a. 

Find the result function (quotient) of f(x) divided by x – 1, when a takes that 

value. 
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        (ii) If the both x2 + ax + b and x2 + cx – b functions have a common linear factor, 

show that 4b + c2 = a2. Show that the common factor is 
(2x+a+c)2 . 

 

258. (i) When the function F (x) = x7 + px2 + qx + r is divided by x + 1 and x2 –x,   

              remainders are 2 and x + 2 respectively. Find the values of p, q and r. 

         (ii) If (x-p)2 is a factor of  f (x) = x2 + 3p2x + q, show that, 4p3 + q = 0 and  

                   also find the remaining factor.  

 

259. Find the factors. 

(i) f (a, b, c) = a5 + b5 + c5 - (a + b + c)5 

(ii) The function px3 - 11x2 + qx + 4 is exactly divisible by x – 1 and when  

divided by x – 3, the remainder is 70. Find the values of p and q. 

 

260.   (i) Find the factors using remainder theorem.   

(a) f (x, y, z) ≡ x2 (y3-z3) + y2 (z3 - x3) + z2 (x3 - y3) 

(b) f (x, y, z) ≡ x4 (y - z) + y4 (z - x) + z4 (x - y) 

                  (ii) Using x + 
1x = t or some other way, find all the factors of the equation        

                            x4 - 5x3 + 8x2 - 5x + 1 = 0. 

261.     Find the factors  

(i) f (x, y, z) ≡ (x + y)3 (x - y) + (y + z)3 (y - z) + (z - x)3 (z - x) 

(ii) f (x, y, z) ≡ (x - y)  (y + z -x) (z + x -y) + (y - z) (z + x - y) (x + y - z)  +  

      (z- x) (x + y - z)  (y + z - x) 

262. Find the factors  

(a) f (x, y, z) ≡  xy( x - y) + yz (y - z) + zx (z - x) 

(b) m and n are integers. Show that a-b, b-c and c-a are factors of   

        f (a ,b, c)   an (bm - cm) +  bm (cm - am) + cn (am - bm) .  

 

263.  xn-1 + axn-2 + a2 xn-3 + ..... + an-1  Find the sum of n terms in the geometric series.  

          Using the formula Sn = 
a(rn−1−1)r−1  , hence show that xn - an = (x-a) (xn-1 + axn-2 +  

          ....... + an-1). Verify this result using remainder theorem. 
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264. (i) x2 - x (p + q) + p q  divide into factors. Hence show that when m and n are 

positive integers, expression f (x) ≡ x(pn - qn) + pm (qn - xn) + qm (xn - pn) is 

divisible by x2 - x (p + q) + pq. 

                (ii) Show that f (x)≡ xm (4n - 3n) + 4m (3n - xn) + 3m (xn - 4n) expression is  

                    divisible by  x2 - 7x + 12 . 

265. (i) Using the substitution x= y + z  on  f (x, y, z) ≡ x4 + y4 + z4 - 2y2z2 - 2z2x2 -  

              2x2y2  show that f [(y + z),  y, z] = 0 . Hence find the factors of f (x, y, z). 

  (ii) Using x = y on f (x, y, z) ≡ x2 (y -z)3 + y2 (z - x)3 + z2 (x-y)3 show that, 

                    f (x, y, z) = 0. Hence find the factors of f (x, y, z). 

 

266. (i) When the polynomial function with the degree more than 3, is divided by  

         (x2 - 5x + 6) (x-4), the remainder is A (x-3) (x-4) + B (x-2) (x-4) + C (x-2)  

          (x-3).  Express the values of A, B and C using f (2), f (3), f (4). 

          (ii) f (x, y, z) ≡ (yz + zx + xy)3 - y3z3 - z3x3 - x3y3  Find the factors. 

 

267. Function f(x) = x4 + ax3 + 4x + b is divisible exactly by x2 + 1. Find a and b.   

  Find the function which shows the quotient of f (x), is divisible by x2 + 1. 

 

268. When the polynomial function f (x) is divided by a ≠ 0, x2 - a2 , the remainder is  

  Ax + B. 

         Show that  A = 12a  [f(a) − f(−a)], B =  12  [f(a) − f(−a)].  

         Deduce the remainder when f(x) is divided by, x2 - 32. If f(x) = x3 + x - 3 deduce  

         the remainder. 

 

269. If remainder is p≠q, when the polynomial function f (x) is divided by  

   (x-p) (x- q), show that the remainder is 
f (p)−f (q)p−q  x +  pf (q)−qf (p)p−q   . 

          Hence deduce an expression for the remainder, when the function  

          f (x) ≡ 2x3 + 3x – 4 is divided by (x - 1) (x-2). 
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270.  f(x) is a polynomial function of second degree.  f(x) is divisible exactly by x+3. 

When divided by (x-2) and (x+1), remainders are respectively 5 and -4. Find 

f(x). Here f(x) = (px + q -1) f (x).   p and q are constants. If the remainder is  

2x-2, when the function f(x) is divided by (x+1) (x+2), find p and q. 

 

271. (i) If x (x+2) + a and x(x+a) + 2 both functions have only one common    

              factor, find the value of a. 

                (ii) f (x), is a polynomial function of x. Show that f (2) = a, f (-2) = b   

                           
x4  (a − b) +  12  (a + b). 

 

272. (i) If x3 + px + r and 3x2 + p functions have a common factor, show that  

             4p3 + 27r2 = 0 . 

           (ii)  If (x-p)2  is a factor of  x3 + 3px2 + q. show that   4p3 + q = 0 and find the  

                     remaining factor.  

    

273. Given that f(x)  =  4x3 + 3x2  +  2x +  1, g(x)  =  ax2  +  bx3 +  d find the 

values that would satisfy the condition f(x)  =  g(x) 

 

274. Given that 4x3  +  2x 2 +  3x +  17 ≡   Ax2 (x-1) + B(x-1)2 (x-2) + C(x+1) find 

the values of A,B,C that satisfy the identity. 

 

275. A(x) is a polynomial of the identity 5x3 – 7x2 + 4 ≡ (x −  2)(x − 1)A(x) + 3ax + b find the a and b. Find A(x).  

 

276. Given that f(x) =  4x4 + 2x3 + x2 −  3x + 1 is the dividend and x2 + 2x + 3  

   is the divisor, find the answer (quotient) and the remainder.   

 

277. Divide the function 3x2 + 2x − 1 by x − 1  

 

278. Divide the function 4x2 + 3x − 5 by 3x − 1  
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279. Divide the function 3x3 + 2x2 + 4x − 1 by 3x + 1 

 

280. Divide the function 4x2 + 8x + 1 by 2x − 1  

 

281. Divide the function 4x4 + 5x3 + 3x2 + 2x − 4 by  x − 1 

 

282. Find the quotient and remainder when 4x5 + 3x4 + x2 + 3x + 2, divided from        x + 3 

 

283. divide the function f(x) ≡  4x3 +  5x2 − 153 from x + 3 find the quotient and 

remainder also show that it is a factor of x + 3   

 

284. find the remainder and quotient of the polynomial. f(x) =  3x4 +  x3 − 3x − 1 

divided by x + 13 . deduce that x + 13 is a factor of f(x) 

 

285. Divide the function x2 + 3x + 2 by x − 2  

 

286. Divide x4 + 3x3 + 2x2 + 4x − 5, by x + 3  

 

287. Divide the function f(x) =  4x2 +  3x − 1 by  (x − 2) and find the remainder. 

 

288. Divide the ploynomial f(x) =  4x3 −  3x2 + 2x − 1 by  2x + 1and find the  

   remainder  

 

289. Divide f(x) =  x11 +  2x10 + 4x − 1,  by  x + 2 and find the remainder  

 

290. When f(x) =  x500 + 2x499 − ax2 + bx + 5,is divided by x + 2, remainder is 4. 

When same function is divided by (x + 1) remainder is 2. Find the values of a and 

b.  
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291. when f(x) =  2x5 +  ax3 − 3x2 + bx + 5,  divided by  x − 1 remainder is 5. 

Remainders are equal when function is divided by x + 2 and x + 1. Find the 

values of a and b.    

 

292. find the remainder when f (x) =  4x5 +  3x2 + 4x − 3 is divided by    (x − 1)(x + 1)  

293. Divide the function f(x) =  4x4 + 3x2 + 5x + 1 by 

  (x − 1)(x + 2). Find the quotient function.  
 

294. find the remainder when f(x) =  4x5 +  px3 + qx2 − 2x + 4 is divided by   
                x2 − 2x − 3 

 
295. f(x) is a polynomial of squared  or higher degree of x. Given a ≠ b,      show that when  f(x)is divided by (x − a)(x − b)remainder is    f(a) (x−b)1−b x + f(b) (x−a)b−a   

 

296. If, f(x) =  x10 +  2x9 + ax2 + bx + c divide by  x + 1 , remainder is −9  and if 
same function is divided by x2 + x − 2 ,remainder is 4x − 1 find the values of 
constants a, b and c.   

 
297. f(x) =  x3 − 1 factorize.  

 
298. f(x) =  x3 − 12x − 16 factorize  

 
299. f(x) =  x4 + 4x3 + 3x2 − 4x − 4 factorize.  

 
300. show that (x − a)is a factor of the polynomial f(x) =  x3 + ax2 − a2x − a3 and 

find the other factors.  

 

301. when polynomial f(x) =  x11 + 2x10 + px2 + 2q + r is divided by x – 1 

remainder equal to 4. The function is perfectly divisible by x2 + 3x + 2. Find the 

values of p, q , r  

 

302. Find the remainder when f(x) =  2x6 + 4x5 + 3x2 − 2x + 3 is divided by (x - 1) 

(x + 1) (x + 2). Find the quotient when the first function is divided by   

              (x - 1) (x + 1) (x + 2) 
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303. if x-3 is a common root of f(x) =  2x3 − x2 + 3px + 2q and g(x) = 2qx3 +  5qx2 + 4x − 3 find the values of p, q and r 

 

304. if n is odd positive integers, show that when xn + 1 is divided by x2 − 1 , 

remainder is equal to x + 1. Find the solution function (quotient) when it is 

divided by  x2 − 1   

 

305. Divide the polynomial f(x) =  2x5 − px2 + 3x by (x - 1) (x - 2) (x - 3). If the 

remainder does not consist of x2 find the value of p.  

 

306. When the polynomial f(x) which has higher degree than 2 is k ≠ 0 , show that 

dividing by x2 − k2  gives a remainder of 
12k [f(k) − f (−k)]x + 12  [f(k) + f (−k)]  

 

307. If x +  2  is a repeated root of f(x) = 4x4 + 5x3 − 3x2 + ax + b find the values 

of a and b.  

 

308. Find the repeated factors of f(x) =  x4 − 4x3 − 2x2 + 12x − 7  . Find other 

factors of the function too.   

 

309. If x + 2 is a common factor of f(x) =  2x3 + 3x2 − px − q and  g(x) =  4x4 + px3 + 3qx2 + 4 find the values of p and q.  

 

310. When f(x) which is a polynomial, is divided by  (x -1) (x+1) (x + 2) remainder 

is equal to A(x+1) (x +2) +B (x-1)(x+2)+ C(x-1) (x+1) . Find the values of A,B 

and C using f(-1), f(1) f(-2). If f(x) = 2x5 + 4x4 + x2 – 2x + 1 deduce the 

remainder  

 

311. Given m, n are positive integers  show that those are perfectly divisible by  

   f(x) = xm (bn-cn) + bm (cn - xn) +cm (xn -bn) x2 – x (b+c) +bc. Find the quotient  

   when m = 4, n=3   

 

312. f(x,y,z)= x(y2 – z2) + y(z2 – x2) + z(x2 – y2) Find factors.  

 

313. f(a, b, c) = a3 (b − c) +  b3 (c − a) + c3 (a − b) Find factors  
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314. f(a, b, c) = a4 (b − c) +  b4 (c − a) + c4 (a − b) Find factors 

 

315. f(x, y, z) = x5 (y − z) +  y5 (z − x) +  z5 (x − y) Find factors  

 

316. f(x, y, z) =  x3 +  y3 +  z3 − 3xyz Find factors  

 

317. f(x, y) = (x + y)5 − x5 −  y5 Find factors  

 

318. Given the function f(a, b, c) =  a4 + b4 + c4 −  2b2c2 −  2c2a2 − 2a2b2 show 

that a – b – c is factors of the above function. Find the remaining functions too. 

 

319. f(x, y, z) = (x + y + z)5 − x5 − y5 −  z5 Find factors 

 

320. f(a, b, c) =  a3 (b − c)3 + b3 (c − a)3 +  c3(a − b)3 Find factors  

 

321. x3 +  x2 − 10x + 8 = 0 Solve the equation.  

 

322. y1 =  3x3 − 2 and  y2 =  10x2 − 9x are two curves that intersect in three places. 

Find the x values of those intersections.  

 

323. when f(x) =  6x3 −  7x2 + 7 is divided by x – k remainder is equal to 6. Find the 

values of k.  

 

324. find the values of A and B which ensures that x3 + 3x − 5 = (x2 − x + 1)(x −1) + Ax + B find the remainder when x3 + 3x − 5 is divided by x3 + x − 1  

 

325. Given that the remainder of f(x) =  2x3 + 4x2 − 3x + 2 and ∅ (x) =  x3 − 3x2 + 2x + 5 functions when divided by x – a is equal, show that   

               a3 + 7a2 - 5a  - 3 = 0 find the integer values that satisfy the equation.   

 

326. f(x) =  2x3 + px2 + qx − 6  and x – 2 is a factor of  f(x) when the function is 

divided by  (x -1) remainder is -12. Given that information, find the values of p 

and q. Factorize the f (x) and using that solve the following equation.   54x3 + 9px2 + 3qx − 6 = 0  
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327. Write the polynomial remainder theorem.  

       q is a non-zero integer and f(x) = 2x3 + 3x2 – 3x + q if x – q is a factor of f(x),  

       find the values of q. when q has this value, express f(x) as a product of linear  

       factors.  

    f(x) = (x - a) (2x - 1) (x + 2) + bx +c find the values of a,b and c..  

    n is a positive integer and  f1(n) = x2n – 1 and  f2(n) = x2n-1 –1 . show that  

    f1(n+1) – f1(n) and f2 (n +1) - f2 (n) are perfectly divisible by x2 – 1.  

 

328. (i) Given that 3x2 + 5xy – 2y2 + 5x – 4y + k = (lx + my + n) (lx + my + n.)  

        find the constants l., m., n., k  

        (ii) a2 (b - c)3 + b2 (c - a)3 + c2 (a - b)3 factorize.  

 

329. (i) x4 – 5x3 + 4x2 + 5x + 1 = 0 solve the equation.  

      (ii) Factorize  8ab + (b + c - a) (c + a - b) (a + b - c).  

 

330. (i) 
4xx4−1 =  Ax−1 +  Bx+1 +  Cx+Dx2+1  Find the values of constants A,B,C and D which  

             satisfy the equation.  

 

     (ii) Given that E = x2 – 4x3 + 9x2 – 10x + 7 find the p, q and r which satisfy   

  E ≡ (x2 + px + q)2 + (x2 + px + q) + r.  

 

331. Assume that f(x,y,z) ≡ (x + y + z)5 – x5 – y5 – z5 . show that x + y, y + z, z  

    + x are factors of f(x, y, z) Based on that factorize f(x, y, z).  

 

332. Given that, f(x) ≡ 2x4+(3k -4)x3+(2k2 –5k –5 )x2+(2k3 – 2k2 – 3k – 6 )x+6 ,  

      Find the values of k, hence show that x2 – k is a factor f(x). Find the other   

      factors of the f(x) with regard to each value of k.   

     Show that x2 + y2 + z2 – yz – zx – yx = 
12 [(y – z )2 + (z – x )2 + (x – y )2]  

     Given that x = b + c – a,  y = c + a – b , z = a + b – c derive  

      x3 + y3 + z3 – 3xyz = 4(a2 + b3 + c3 – 3abc)  
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333. (a) f(x) ≡ x4 – bx3 – 11x2 + 4(b+1) x+a. in this function, a and b are  

              constants. Show that  

(i) f(x) is a perfect square. 

(ii) x + 2 is a factor of f(x). find the a and b. Find the all factors of f(x)   

      (b) Factorize (x + y + z)2 – x2 – y3 – z3. Using factors or any other method,  

                  prove that  (a + b + c)3 – (b + c – a )3 – (a + b – c )3 = 24abc   

 

334. (i) given that, f(x, y , z) = x4 (y – z ) + y4 (z – x) + z4 (x - y) show that  x – y is  

             a factor of f(x,y,z). Using that factorize the equation. If   x, y, z are real  

            numbers that are not equal to each other, show that f(x,y,z) cannot be zero.  

     (ii) given that ax3 + bx + c has x2 + px +1 as a factor, show that a2 – c2 = ab. 

Derive that in this circumstance, ax3 + bx + c  and  cx3 + a has a common 

quadric factor.  

 

335. (i) given that 𝑡 = 𝑥 + 1𝑥 find all roots of the following equation.  

                        x4 – 5x2 + 8x2 – 5x + 1 = 0 

      (ii) Assume that 𝐸 =  x2 – 4x3 + 9x2 – 10x + 7. Show that E can be written in  

                the form of  y2  +  y + a. in this form, a is a constant, y exist in such a form  

                in which b and c are constants. Based on that show that all x values which  

               are real numbers satisfy the condition E > 3 

     (iii) given, 
1(𝑥−2)(𝑥−1)3 =  𝑘𝑥−2 + 𝑓(𝑥)(𝑥−1)3 find f, when k is a constant and x is a 

function. Express f(x) as a polynomial of x – 1 using that find the partial 

fractions of   
1(x−2)(x−1)3  

 

336.  (a – x)4 + (x – 1)4 – (a – 1)4 factorize  

 

337. (i) (b + c)3 (b – c) + (c + a)3 (c – a) + (a + b)3 (a – b) factorize.  

 

     (ii) p, q, r (p ≠ 0) are real constants. Show that px4 + qx3 + rx2 – pq + p = 0  

               can be reduced to a quadratic equation of y.  

               In this,  y = x – 
1x  . using that, find the condition for the equation to have  

               real roots in terms of p, q and r.  
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338. (a) f (a, b, c) = (a + b + c)3 – a3 – b3 – c3 factorize.  deduce that f (a, b, c) is a  

             factor of  (a + b + c)1997 – a1997 – b1997 – c1997   

 

      (b) f(x) is a polynomial  

  f(x) ≡ x5 + 3x4 – 2x3 + 2x2 – 3x + 1 

(i) Show that x – 1  or x + 1  are not factors of f(x)   

(ii) Find the remainder when f(x) is divided by x2 –1 

 

339. (i) x(y4 – z4 ) + y(z4 – x4) + z(x4 – y4) factorize 

      (ii) assume that f(x) = x2 – 2x + 2 and g(x) =  6x2 – 16x + 19. Find the value 

of λ when f(x) + λg(x) function is converted to the form of a(x + b)2 

where a and b are real constants. Based on that providing values for A,B 

and C express f(x) in the form of A(x – 3)2 + B(x + c)3. Also show g(x) = 

10A(x – 3)2 + 5B(x + c)2 find the smallest and largest values of 
f(x)g(x)  

 

340. f(x) is a polynomial of x and  f(1) = a, f(-1) = b, f(0) = c. show that when f(x) is 

divided by x2 – 1, remainder is equal to ½ (a – b)x + 
12 (a +b). find the remainder 

when f(x) is divided by x2 – x.  

 

341. (i) When 2x4 + x3 – x2 + ax + b is divided by x2 – 1, remainder is 2x+3. Find the    

         values for a and b.   

      (ii) f(x, y, z) ≡ (y – z )5 + (z – x)5 + (x – y)5  factorize to three simple factors  

                  and one quadric factor.  

 

342.  (i) when the polynomial ax3 + bx2 + cx + d is divided by x2 – 1 and x2 – 4  

             remainders are 5x – 2 and  11(x – 1) respectively. Find the values of a,b,c  

             and d.                    (ii) λ, μ are constants. Find the values of  λ, μ where 

 a(b2 – c4) + b (c4 – a4) + c(a4 – b4) = (a – b) (b – c) (c – a) [λ (a2 + b2 + c2)  

+ μ (ab + bc + ca)]  
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343. (i) (x + y)2 (x + z)2 (y – z) + (y +z)2 (y + x)2 (z – x) + (z + x)2 (z + y)2  

  (x – y) factorize to three real linear factors and one quadric factor.  

 

     (ii) x8 + 2x7 + ax2 + bx + c is perfectly divisible by x2 + x – 2. When the same 

equation is divided by x+1, there is a remainder of 8. Find the a, b and c.  

 

344. f(x) is a polynomial of x. k is a constant. Show that, when x-k is divided by f(x),  

   remainder is f(k)  

      when f(x) is divided by (x – a) (x – b), remainder is px + q. a and b are    

      constants     

     (a ≠ b)  prove that P = 
f(a)−f(b)a−b  , q = af(b)−bf(a)a−b   

     if, f(x) = x7 + lx2 + mx + n is divided by x + 1 and  x2 – x, remainders are 2 and   

     x+2 respectively. Find l, m and n 

 

345.  (i) Show that (b – c)3 + (c – a)3 + (a – b)3 ≡ 3(a – b) (b – c) (c – a) 

 (ii) f(x) = px4 + qx3 + rx2 + sx + t  show that when f(x) is divided by x2 + a the 

remainder is  (s – qa) x + pa2 – ra + t. If α and  – α are roots of f(x) = 0 

prove that ps2 – qrs + q2t = 0 is satisfied by p, q, r, s, t.  

 

346. (i) Assume that f(x, y, z) ≡ x(y4 – z4) + y (z4 – x4) + z(x4 – y4). Show that x – y,  

        y– z, z – x are factors of f(x, y, z). using that factorize  (x, y, z)  

     (ii) Find the fourth-degree polynomial of x which is perfectly divisible by  

x2 + 1 and has a remainder of 6x+8 when divided by  (x – 1)2 (x – 2) 

 

347. (i) find factors of x3 + y3 + z3 – 3xyz. Show that for any non-negative x, y, z,  

            following condition is satisfied. x3 + y3 + z3 ≥ 3xyz 

      (ii) (b +c)3 (b – c) + (c + a)3 (c – a) + (a + b)3 (a – b) factorize.  
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348.            Express 
2𝑥3−𝑥+3𝑥(𝑥−1)2    in partial fractions.  

(2000) 

 

349.            𝐴  quadratic polynomial 𝑝(𝑥) has remainders  

       1. 
12  and 

13 when divided by (𝑥 − 1), (𝑥 − 2), and (𝑥 − 3), respectively. 

                    Show that (𝑥 − 1), (𝑥 − 2) and (𝑥 − 3) are factors of the polynomial Q(𝑥) given  

                    by Q(𝑥) =x P (𝑥)-1  Hence, find Q(𝑥) . 
(2004) 

 

350.            The remainders when P(𝑥) = 𝑎𝑥3+𝑏𝑥+c is divided by   𝑥 + 1, 𝑥 − 1 and 𝑥 − 2  

                     are 4, 0 and 4 respectively. Find the values of a, b, c and determine all linear  

                     factors of  p (𝑥). 
(2005) 

 

351.             Find the factors of the expression 𝑎3(𝑏 − 𝑐)+𝑏3(𝑐 − 𝑎)+𝑐3(𝑎 − 𝑏) 

(2006) 

 

352.              𝑓(𝑥) is  a polynomial in  𝑥 of degree greater than 3. When 𝑓(𝑥) is divided by (𝑥 − 1), (𝑥 − 2)and (𝑥 − 3) , the remainders are a, b and c respectively. By 

repeated application of the Remainder Theorem, show that when 𝑓(𝑥) is 

divided by (𝑥 − 1)(𝑥 − 2) (𝑥 − 3) , the remainder can be expressed as  

         𝜆(𝑥 − 1)(𝑥 − 2) + 𝜇(𝑥 − 1)+ν, where 𝜆 and 𝜇 are constants. 

          Find  𝜆, 𝜇 and ν  in terms of a, b and c.  

(2007) 
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353.   Show that the remainder when the polynomial  𝑓(𝑥) is divided by (𝑥 − 𝛼)    is              𝑓(𝛼).  
          When the polynomial 𝑓(𝑥)  is divided by (𝑥 − 𝛼)(𝑥 − 𝛽), where 𝛼 ≠ 𝛽, the  

         remainder takes the form 𝐴𝑥 + 𝐵. Express the constants A and B in terms of 

         𝛼, 𝛽, 𝑓(𝛼) andy 𝑓(𝛽). 

         Hence, find the value of the constant k for which the remainder when  

         𝑥3 +𝑘𝑥2 + 𝑘  is divided by (𝑥 − 1)(𝑥 + 2)   contains no constant term.   

(2008) 

 

 

354.       Prove that if a polynomial  𝑓(𝑥) is divided by (𝑥 − 𝛼) then the remainder is 𝑓(𝛼). 

When the polynomial 𝑓(𝑥)  is divided by (𝑥 − 𝛼)(𝑥 − 𝛽)(𝑥 − 𝛾), where 𝛼, 𝛽 and 𝛾 

are unequal real numbers the remainder takes the form 𝐴(𝑥 − 𝛽)(𝑥 − 𝛾) +𝐵(𝑥 − 𝛼)(𝑥 − 𝛾) + 𝐶(𝑥 − 𝛼)(𝑥 − 𝛽).  
Express the constants A,B  and C in terms of 𝛼 𝛽, 𝛾, 𝑓(𝛼), , 𝑓(𝛽) and   𝑓(𝛾).  

Hence, find the value of the constant k for which the remainder when 𝑥5 −𝑘𝑥  is divided 

by (𝑥 + 1) (𝑥 − 1)(𝑥 − 2)  contains no term in 𝑥.    
 

 

 

(2009) 

 

355.         If  a, b, c  and m are constants such that  a + b + c = 0  and ab + bc + ca + 3m = 0,  

      prove that 

       (𝑦 +  𝑎𝑥) (𝑦 +  𝑏𝑥) (𝑦 +  𝑐𝑥)  =  𝑦 (𝑦2 –  3𝑚𝑥2)  +  𝑎𝑏𝑐𝑥3    

        If   𝑦 =  𝑥2  +  𝑚, show that 

 (𝑥2 + 𝑎𝑥 + 𝑚) (𝑥2 + 𝑏𝑥 + 𝑚) (𝑥2 + 𝑐𝑥 + 𝑚)  = 𝑥6 + 𝑎𝑏𝑐𝑥3 +  𝑚3     

If  𝑔(𝑥) = 𝑥6 + 16𝑥3 + 64  has factors  (𝑥2 − 2𝑥 + 𝑚), (𝑥2 + 𝑎𝑥 + 𝑚) and  

(𝑥2 + 𝑏𝑥 + 𝑚), 

Find the values of m, a and b. 

Hence, 

(i) Show that 𝑔(𝑥) is non-negative for all 𝑥. 

(ii) Find the roots of the equation  𝑔(𝑥)  =  0 

(2010) 
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356.     Let  𝑓(𝑥) =  𝑥3 − 3𝑎𝑏𝑥 − (𝑎3 +  𝑏3), where 𝑎 and 𝑏 are real numbers, Show that  

(x-a-b) is a factor of 𝑓(𝑥). Find the other factor of  𝑓(𝑥) in quadratic form. Hence or 

otherwise, show that if 𝑎 and 𝑏 are distinct, then 𝑓(𝑥) = 0 has only one real root. 

Deduce that 𝑥3 - 9𝑥 – 12 = 0 has only one real root and find it.  

(2011) 

 

 

 

357.       Let  𝑔(𝑥) ≡  𝑥4 + 4𝑥3 + 7𝑥2 + 6𝑥 + 2.     
Using Remainder theorem repeatedly show that  (𝑥 +  1)2 is a factor of 𝑔(𝑥) 

Express  𝑔(𝑥) in the form  (𝑥 − 𝑎)2  (𝑥2 + 𝑏𝑥 + 𝑐),   where 𝑎, 𝑏 and 𝑐 are constants 

to be determined deduce that 𝑔(𝑥)  ≥  0 for all real values of  𝑥.  

  (2012) 

 

 

358.    Let  𝑓(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 − 11𝑥 + 6,  where  𝑎, 𝑏 ∈  ℝ  If (𝑥 − 1) is a factor of  𝑓(𝑥),  

            and  the  remainder  when   𝑓(𝑥)  is  divided by  (𝑥 − 4)  is  −6,   find the values of               𝑎 and 𝑏. Also, find the other two linear factors of 𝑓(𝑥). 
 

(2013)  

 

359.           Let  𝑎 ∈  ℝ  and let  𝑓(𝑥) = 3𝑥3 + 5𝑥2 + 𝑎𝑥 − 1, 𝐼𝑡 𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 (3𝑥 − 1) is a  

factor of  𝑓(𝑥). Find the value of a. Express 𝑓(𝑥) in the form (3𝑥 − 1)(𝑥 + 𝑘)2,  
where 𝑘  is a constant. 

By writing  3𝑥 –  1 in the above expression in the form  𝑏(𝑥 + 1)  +  𝑐,  where 𝑏 

and 𝑐 are constants, find the remainder when 𝑓(𝑥) is divided by (𝑥 + 1)3 

 

(2014) 
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360.  (i) Let 𝑓(𝑥) ≡  2𝑥4 +  𝛾𝑥3 +  𝛿𝑥 + 1, 𝑤ℎ𝑒𝑟𝑒 𝛾  and 𝛿  are real constants. Given that                    𝑓 (− 12) = 0  and 𝑓(−2) = 21,  find the two real linear factors of  𝑓(𝑥) 

 

      (ii)    Find the two linear expressions  𝑃(𝑥)  and 𝑄(𝑥)  satisfying the equation   

                (𝑥2 + 𝑥 + 1)𝑃(𝑥) + (𝑥2 − 1)𝑄(𝑥) = 3𝑥,  for all real  𝑥  

                                                                                            

(2015) 

 

361.     Sketch the graphs of 𝑦 =  | 𝑥 |  +  1 and 𝑦 =  2 | 𝑥 –  1 | in the same diagram. 

Hence or otherwise, find all real values of x satisfying the inequality | 𝑥 |  +  1 > 2 | 𝑥 –  1 | 
                             (2016) 

 

362.   Let  𝑝(𝑥)=𝑥3 + 2𝑥2 + 3𝑥 − 1 and 𝑞(𝑥) = 𝑥2 + 3𝑥 + 6. Using the remainder 

theorem, find the remainder when 𝑝(𝑥)  is divided by  (𝑥 − 1)  and the remainder 

when 𝑞(𝑥)  is divided by  (𝑥 − 2) . 

Verify that 𝑝(𝑥) = (𝑥 − 1) q(𝑥) +5,  and find the remainder when  𝑝(𝑥) is divided 

by (𝑥 − 1)(𝑥 − 2). 

(2016) 

 

363. Let   𝑔(𝑥)=𝑥3 + 𝑝𝑥2 + 𝑞𝑥 + 1,   where 𝑝, 𝑞 ∈ 𝑅.  When 𝑔(𝑥)  is divided by (𝑥 − 1) (𝑥 + 2),   the remainder is 3𝑥 + 2.    Show that the remainder when 𝑔(𝑥) is  divided 

by  (𝑥 − 1 )      is 5, and  that the remainder when 𝑔(𝑥)  is divided by (𝑥 + 2) is -4. 

Find the values of  𝑝 and 𝑞,  and show that (𝑥 + 1)   is a  factor of  𝑔(𝑥). 
(2017)     

                                                                     

364.  Let c(≠ 𝑂)  and d   be  real numbers, and  let  𝑓(𝑥) = 𝑥3 + 4𝑥2 + 𝑐𝑥 + 𝑑. 
The remainder when 𝑓(𝑥)  is divided by  (𝑥 + 𝑐)   is −𝑐3 Also,   (𝑥 − 𝑐)   is  a factor 

of  𝑓(𝑥).   Show that  𝑐 = -2    and  𝑑 = −12   For these values of  𝑐 and  𝑑 , find the 

remainder when  𝑓(𝑥)  is divided by   (𝑥2 − 4).       

(2018) 
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