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Polynomial functions  2
Remainder Theorem, Factor Theorem, Partial Fractions

1'Using long division, find the quotient and remainder when the following polynomial is divided by the given

  polynomial.

124(i) 23 ��� xxx by 12 �x 422(ii) 234 ��� xxx by 13 �x "         24(iii) 23 ��� xxx by 1�x "

2826(iv) 2345 ���� xxxx by 22 �� xx 14(v) 24 ��� xxx by 12 �x vi) 13
23 �� xx  by )2( �x

    vii) 12562
234 ���� xxxx  by 3

2 �x       viii) 125
23 �� xx  by 1

2 �x         ix) 13
23 ��� xxx  by 1

2 �x .

2Using algorithm of division, find the quotient and remainder when the  following polynomial is divided by the

given polynomial.

12(i) 23 �� xx by )1( �x 32(ii) 234 ��� xxx  by )1( 2 �x 24(iii) 23 ��� xxx  by 232 �� xx

284(iv) 34 ��� xxx  by xx �2 "   1(v) 4 �x by 22 �x                      (vi)  953
23 ��� xxx   by )2( �x

 vii) 12
4 �� xx 13

2 �� xx           viii) 864
3 �� xx  by 2

2 �x          ix) 123
234 ���� xxxx   by )1()1( �� xx

3' (a) State and prove remainder theorem.

   (b) Find the remainder when the following polynomial is divided  by the given linear polynomial.

2(i) 2 �� xx  by 1�x 23(ii) 23 ��� xxx  by 2�x 282(iii) 234 ���� xxxx by )12( �x

132(iv) 234 ���� xxxx  by )12( �x 3(v) 23 ��� xxx   by )22( �x

4'(a) State and prove factor theorem.

    (b)Write the following polynomials in factor form.

22(i) 23 ��� xxx 252(ii) 23 ��� xxx 2(iii) 234 ���� xxxx

842(iv) 234 ���� xxxx 3242(v) 234 ���� xxxx 4432(vi) 234 ���� xxxx

c) Solve the following equations.

   i) ,023
23 ��� xxx                                    ii) 05117

23 ���� xxx

  iii) 013197
23 ���� xxx                                    iv) 014

234 ����� xxxx .

d). Find the factors of the polynomial 64)( 23 ���� xxxxf . Hence,choosing x suitably deduce the factors of the

     follwing polynomials.

44(i) 23 ��� xxx xxx 127(ii) 23 �� 4848(iii) 23 ��� xxx

5. State and prove Remainder theorem.

    (a). Find the remainder when 123 34 ��� xxx  is divided by 1�x

    (b). When 323 34 ��� xxax  is divided by )1( �x  the remainder is 6. Find a.

    (c).When cbxaxx ��� 23
 is divided by )1( �x  and xx �2  the remainders  are 2 and 2�x  respectively..

            Find a, b and c.

    (d). Given that �� ��� xxxf 3)( 2  when )23()( �� xfxf  is divided by )1( �x  and )2( �x  the reaminders are

          2 and 0 respectively. Find �  and � .
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6. When a polynomial function in x is divided by ax�  and bx �   the remainders are 
1R  and 

2R  respectively..

When this polynomial is divided by bxax ��  show that the remainder is 
ba

bRaRxRR

�
��� 1221 .

7. )(xf  is a polynomial function in x and bfaf ��� )1(,)1(  and cf �)0( . Show that when )(xf  is divided by

12 �x  the remainder is .
2

1

2

1
baxba ���

8.The expression cbxax ��3
  has a factor in the form 12 �� pxx  Show that abca �� 22

.Show also that in this

case cbxax ��3
 and 

3 2cx bx a� �  have a common quadratic factor..

9.Let axxbxxxf ����� 1211)(
234 . Where a and b are constants. )2( �x  is a facor of )(xf  and )(xf  is a

perfect square of a quadratic expression. Find a and b.

10.Let qxxxxf ���� 332)(
23

. Where q is non-zero integer.. If )( qx �  is a factor of  )(xf , find the value of q.

For this value of q state )(xf as a product of linear factors. Find constants  a, b, c such that

cbxxxaxxf ������ 112)( .

11.If rqxpxx ��� 23  is divisible by baxx ��2  show that apabq ���   and  apbr �� .

12.Let cxbxaxxf ���� 2)( 23
. When )(xf  is divided by xx �2  the remainder is 16 �x  and 1�x  is a

     factor of )(xf . Find the values of a, b, c.

13.The polynomial 286 234 ���� cxbxxax  is divisible by 2
2�x  and on  dividing by 1�x   resulting a

     remainder 36. Find the constants a, b, c.

    At these values of a, b, c when the polynomial is divided by 1�x  find division the quotient

    and the  remainder.

14.The polynomial f(x) in x  of degree three has the following properties.

i. 3�x  is a factor of it.

ii. 12)( �xf  is divisible by x without a remainder..

iii. When 13112)( 2 ��� xxxg  the polynomial )()( xgxf �   can be expressed only by the recurring factor of

1�x . Find )(xf .

          Hence find all factors of )(xf .  (Ans : 223 23128)( ������� xxxxxxf  )

15.Let 7122)( 23 ���� xrxxxf . Where ��x . 2��x  is a factor of  )(xf . ���  Show that 1���

     Also find the value of r.  State )(xf interms of factors.

16. If the polynomials )(xP  and )(xQ  are divided by 253 2 �� xx and 42 �x  the reaminders are 53 �x  and

3�x  respectively. Find a linear factor for the polynomial )()( xQxP � .  Determine the remainder when

     the polynomial )()( xQxP �  is divided by the above linear factor..
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17.Let cbxaxxxf ���� 23)( . When )(xf  is divided by  1�x  and 2�x  the remainder is 4. Find the remain-

der when )(xf  is divided by 21 �� xx . If 2)0( �f , find the quotient when )(xf  is divided by 1�x .

18. baabxbaabaxxxf ������� 2223 2)(  where a, b are real   numbers such that ba � . Show that

bax ��  is a factor of  )(xf  and hence solve the equation 0)( �xf . Deduce the values of p, q and r in

rqxpxx ��� 23  so that 1,3 and 4 are its roots.

19.Let 72)( 2 ��� axxxQ  and  bxQxxP ��� )(12)(  where a and b are real constants. )(xQ  is an even func-

tion and when )(xP  is divided by x the remainder is 12. Find the values of a and b. Express )(xP  as a product of

linear factors in x.

20.Let 83)( 23 ���� pxxxxf . Where p is a constant When this polynomial is divided by 2�x  the remainder is 2.

Find  p Hence or otherwise when 4)( 2 ��� xxxg  if )()()( xgxfxH ��  find all solutions of 0)( �xH .

21.When the polynomial bxxax ��� 235 2  is  divided by 12 �x  the quotient is )(xf  and remainder is 2�� x .

Find a, b and )(xf . Find also the

 remainder when )(xf  is divided 2�x .

22.If 2	n  is an odd integer, show that when 2�nx  is divided by 12 �x  the reaminder is 2�x .

23.Find 4th degree polynomial in x, which is divisible by 12 �x  and resulting a remainder 610 �� x . When dividing

     by 11
2 �� xx .

24. )(xf  is a quadratic function. when it is divided by ,1�x ,2�x 3�x  and 4�x  the corresponding reaminders are

16

1
,

9

1
,

4

1
,1  respectively. A polynomial function )(xg  is defined as 1)()( 2 �� xfxxg .

         Show that )3(),2(),1( ��� xxx  and )4( �x  are factors of )(xg . Hence find )(xg .

25.State and prove factor therom. Find the factors of the following  polynomials.

   (i). 652 23 ��� xxx                   (2). 3223 2117 cxccxx ���                (3).  962 34 ��� xxx

  (4).  201232 23 ��� xxx           (5). 222234 1 axaxaxx �����

26.If )( px �  is a factor of 31234 223 ����� xpxpx , find the possible values of p. Find the remaining factors

      for each  value of p.

27.If  mlxx �� 23  and lxmxlx ��� 23  have a common factor,, then show that it is a factor of

)1()( 22 mlxxlm ���� .

28. If 2)1( �x  is a factor of baxxx ��� 25 2  find a and b.

29.Show  that when the polynomial )(xf  is divided by 22 ax �  the remainder is

)()(
2

1
)()(

2

1
afafxafaf

a
����� . Hence find the remainder when 

nn
ax �  divided by 22 ax � .

(i). if n is even           (ii). If n is odd
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30.If px �  is a common factor for the polynomials )(xP  and  )(xQ ,  show that px �  is a factor of )()( xQxP � .

    If there exist a common factor for the polynomials 1054 23 ��� xxax  and 293 �� xax  then show that 2�a  or

11�a .

31.Find the remainder when 352)( 23 ���� xxxxf  is divided by )2( �x . Hence deduce a factor of 5)( �xf  and

      express 5)( �xf  as a product of linear factors.

32. Show that ax �  is a factor of 
nn axxf ��)(  show also that

13221 .....)( ���� ������ nnnn axaaxxaxxf . Hence find the factors of 1�nx  and show that all integers of the

form 18 �n  are divisible by 7. Using the above results, for odd numbers of n, show that the integers 110 �n  are

divisible by 11.

33.Given that 2)(12 2235 ������� xxfxbxxax . Where a and b are constants and )(xf  is a polynomial

function. Find a and b. Find the remainder when )(xf  is divided by 2�x .

34.Given that abxxxf ��� 3)( 2 . When )23()( �� xfxf  is divided by )1( �x  and )2( �x  the remainders are 2 and

0 respectively. Find a and b.

35. )(xf  and )(xg are two polynomial functions such that when )(xf is divided by 23 2 �� xx  the remainder is

12 �x  and )(xg  is divided by 12 �x  the remainder is 2�x . Find a linear factor of )()( xgxf �  and show when

)().( xgxf  is divided bythis linear factor the remainder is -1.

36.Show that when the polynomial )(xf  is divided by 
22 ax �  the remainder is

)()(
2

1
)()(

2

1
afafxafaf

a
����� . Hence if nn

ax �  is divided by 22 ax � . Find the remainder when

   (i). n is even              (ii). n is odd

37. The expression 
323

23 cxbx ��  can be divided exactly by )( ax�  and )( bx� . Show that cba �� .

38.  when the polynomial f(x) is divided by 1
2 �x , the remainder is 23 �x . When f(x) is divided by )2( �x  the

remainder is1. Find the remainder when  f(x) is divided by )2()1(
2 ��� xxx .

39. Find a fourth degree polynomial divisible by )1(
2 �x  and gives remainder 610 �� x   when divied by

)1()1(
2 �� xx .

40. Given that ,x)x(f).x(qxxpx 212 2235 �������  where p,q   are   constants and f(x) is a polynomial. Find p

and q. find the remainder when  f(x)  is divided by )2( �x .

41.Let rqxpxxxf ���� 28
)( .When f(x) is divided by )1()1( �� xx  and x the remainders are 3, 5 and 2 respec-

tively. Find p, q, r and find the remainder when it is divided by 2�x .

42.Given that �� ��� xxxf 3)(
2

. When the polynomial )23()( �� xfxf  is divided by )2(and)1( �� xx , the
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remainders are 2 and 0 respectively. Find �� and .

43. If 
2

)( ax�  is a factor of qpxx ��3
3

, show that its other factor is 04and)2(
32 ��� pqax .

44. If 2
2 �x  is a factor of qxx �� 24

6 .find q. Find other factors of qxx �� 24
6 .

45. Solve the following equations.

   i)  ,023
23 ��� xxx                           ii)  05117

23 ���� xxx

 iii)  013197
23 ���� xxx                           iv)  014

234 ����� xxxx .

46. Let 12)(
23 ���� xxxxf . Show  that when f(x) is divided by )1()1( �� xx  the remainder is 32 �x . Without

    using remainder theorem directly and using only the above result show that when f(x) is divided by (x-1) and

)1( �x the remainders are 5 and 1 respectively..

47.f(x) is a polynomial function. bfaf ��� )3(,)3( . Show that when f(x) is divided by )9(
2 �x  the remainder is

      given by 

�

�

�

� �
�


�

�

�

� �

26

ba
x

ba
.

48.Show that when the polynomial 2)(
23 ���� xxxxf  is divided by )1(

2 �x , the quotient is )1( �x  and the

   remainder is 12 �� x . Hence, by considering the function )1( �xf , show that when the polynomial

32)(
23 ��� xxxg  is divided by )22(

2 �� xx  the remainder is 32 �� x . Show also that when the function

)1( �xf  is divided by )2()1(
2 �� xx  the remainder is )1( x� . Hence show that when )1( �xf  is divided by )1( �x

    the quotient is )13(
2 �� xx  and the remainder is 2.

49. When the function f(x) is divided by )1(
2 �x  and )1(

2 �x , the remainder is )1( �x . Show that when f(x) is

divided by  )1()1(
22 �� xx , the remainder  is )1( �x . Hence show that  )1( �x is a factor of f(x).

50. f(x) is a polynomial function of degree two. When f(x) is divided by )2(),1( �� xx , )3( �x  the remainders are

3

1
,

2

1
,1  respectively. Another polynomial g(x) is defined as 1)(.)( �� xfxxg . Show that )2(),1( �� xx  and )3( �x

are factors of g(x). Hence find g(x).

51. Let 11)(and4)(
232 ������� xxxxhxxxq �� . When q(x) is divided by )1( �x  the remainder is 2 and

)(xh is divided by )1( �x the remainder is 7.  Find �� and . For these values of �� and ,  verify that

7)()1()( ��� xqxxh . Express q(x) in the form �� ��� )()2( xx , where �� and  are constants.

    Hence show that when h(x) is divided by )2()1( �� xx  the remainder is )92( �x .

52. Let )0(�c  and d be real numbers, and  let .4)(
23

dcxxxxf ���� The  remainder when f(x) is divided by

3
is)( ccx �� . Also, )( cx �  is a factor of  f(x) . Show that 2��c  and 12��d . For these values of c and d,

  find the  remainder when f(x) is divided by )4(
2 �x .
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53.An even function xf  is given as 83 2 ��� pxxxf . It is defined qxfxxg ��� 2 Where p , q  are

real values.If the remainder  when xg  is divided by x is 5,find p  and q Express xg as a product of  two factors.

54.Seperate 2832552
22 ����� yyxxyx  in to two linear factors.

55.If 24732 22 ����� kyxxyyx  can be expressed as a product of two linear factors, find k. Obtain these factors.

56.Find �  such that 562 22 ����� yyxxyx � can be expressed  as a  product of two linear factors.

57.Find �  such that 2222 58),( yxyxyxyxf ����� �  can be expressed in the form 2
byxa � .

    For each value of � , obtain  the values of a and b.

58.Find �  such that 2532),( 22 ����� yyxyxyxf �   is expressible as a  product of two linear factors.

59. )(xf  is a polynomial in x of degree greater than 3. When )(xf  is divided by )2(),1( �� xx  and )3( �x  the

    reaminders are a, b, c respectively.

 By repeated application of algorithm of division, show that when )(xf  is divided by )3)(2)(1( ��� xxx   the

  remainder can be expressed as vxxx ����� )1()2)(1( ��  where v,,��  are constants.

    Find v,,��  interms of a, b and c.

60. (a) State remainder theorem.

         If ab 8�   in the polinomial 20072010 bxaxxf ��  then show that  2�x   is a factor of it.

         find the remainder when xf   is divided by 1�x  in terms of a .

        (b) Resolve in to partial fractions.
21

12
2 ��
�
xx

x

61.(a) Let pxxxxf ���� 332 23  where p  is non-zero integer..

   Find p so that px �  is a factor of  xf .  Hence express xf   as a    product of linear factors.

        (b)  Find partial fractions of   
21

32
22

23

��

���

xx

xxx

 62.(a) If 2
ax �   is a factor of the polinomial qpxx �� 33 then  show that its other factor is ax 2� .

            Show also that 04 32 �� pq

        (b) Find partial fractions of 
21

32
2

23

��
���

xx

xxx

63.(a) Given that 212 2235 ������� xxfxqxxpx  where p  and q  are constants and xf  is a polynomial

         function.  Find the value of p and q . Find the remainder when xf  is divided by 2�x

      (b) Find partial fractions of 2

3

1

12

�

�

xx

x
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64.(a) The remainders when xf is divided by 1�x and 2�x are2 and 3 respectively.Find the remainder when

xf is divided by 21 �� xx

      (b) A polynomial in x  of degree 3 has the following properties.

        (i)  The remainder when it is divided by 22 �� xx  is 15 �x

        (ii) The remainder when it is divided by 22 �� xx  is 112 �x

             find the polynomial.

65.(a)A polynomial xf  of degree two gives remainders-1,2,4  when it is  divided by 1�x , 2�x  and 2�x

    respectively. It is defined  12523 ������ xfxcxbxaxxg . Find the values of  c,b,a and find xg .

    (b) Find A  and xf so that  

2

2 2

1 8

11 1 1

f xx x A

xx x x

� �
� �

�� � �
.

     By writing the polinomial xf  in terms of 1�x ,express the partial   fractions in the simplest form of the

     rational  function on the left given.

66. Let 12)(
23 ���� xxxxf .Write down f(x) as a polynomial in )1( �x . Hence show that the partial fractions of

3 2

3 2 3

2 1 2 3 3
1

( 1)( 1) ( 1) ( 1)

x x x

xx x x

� � �
� � � �

�� � �
.

67. The polynomial baxaxx ��� 23 32  gives remainders -54 and 0  when it is divided by 2�x  and 1�x respec-

tively. Find the values of b,a and find its all factors.Hence find factors  of

  (i) 4392 246 ��� xxx     (ii)    2934 23 ��� xxx

68. Let 272 234 ����� xxxxxf � .Here R�� . Given that 1�x  is a  factor of xf .Find the value of� .

   Express  ����� xxxxf
2

112 .where �  is a real constant to be determined. By writting 12 �x  in the

   above expression such that  bxa ��1 show that when xf is divided by 21
3 �� xx  the remainder is

213
2 ��� xx .  Hence, Deduce that ,when 12 2 ��� xxxg  is divided by 2

1�x  remainder is  13 �� x  .

69. Given that 134 ���� xxxxf . By applying remainder theorem  repeatedly, show that 2
1�x  is a factor

    of xf .

    Express �� ���� xxxxf 22
1   Where�  and � are  constants to be dertermined. Hence deduce that ,for all

   real x , 0�xf

70.An even function xf  is given as 83 2 ��� pxxxf . It is  defined

qxfxxg ��� 2 Where p , q  are real  values.If the remainder when xg  is divided by x  is 5.

    Find p and q Express xg as a product of  two factors.
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 71.(i) Let 12 34 ���� xxxxf ��  where�  and � are real constants.

     Given that 0
2

1
�

�

�

�

��f  and 212 ��f , find the two real linear factors  of xf

   (ii) Find the two linear expressions xP  and xQ  satisfying the equation

xxQxxPxx 311 22 ����� for all real x .

72. Let 2674 234 ����� xxxxxg  Using Remainder theorem repeatedly show that 2
1�x is a factor of

xg .Express xg  in the form  cbxxax ��� 22 where a ,b  and c are constants to be determined.

  Deduce that 0�xg  for all real values of x .

73. Let Ra� and let 153 23 ���� axxxxf It is given that 13 �x  is a  factor of xf Find the value of a.

     Express xf  in the form  2
13 kxx ��  where k is a constant.

  By writting 13 �x  in the above expression in the form  cxb ��1 where  b and c  constants.Find the remainder

   when xf  is  divided by 3
1�x .

74.Let 3 2( ) 3 1f x x ax bx� � � �  and 3 2( ) 1g x x cx ax� � � � , , ,a b c�� . It is given that the remainder when f(x) is

   divided by 2 2 3x x� �  is 16 13x � , and that the remainder when g(x) is divided by ( 1)x �  is -1.

     Find the values of a, b and c. For these values of a, b  and c show that ( ) ( )f x g x�  can be written

     as 2( 1)x x x� �� �  ,   where ,� ���  are to be determined.

75.Let 3 2( )f x x ax bx c� � � � , where , ,a b c�� . It is given that 
2

4x �  is a  factor of f(x). Show that 4b � � .

     It is also given that the remainder when f(x) is divided by 2x x�  is  2x k� . Show that 20k � �

     Show also that f(x) can be written as 2( )( 4)x x�� �  where ��� .

76.Let m and n be two non - zero real numbers and let 3 2( ) 2f x x x nx mn� � � � . It is given that ( )x m�  is a factor of

     f(x) and that the remainder when f(x) is divided by ( )x n�  is mn. Find the values of m and n. Find the quotient and

    the remainder when f(x) is divided by 2( 2)x � .

77.Let 3 2( )h x x ax bx c� � � � , where a, b, c�� . It is given that 
2 1x �  is a factor of ( )h x . Show that 1b � � .

   It is also given that the remainder when ( )h x  is  divided by 2 2x x�  is 5x k� , where k�� . Find the value of k

   and show that ( )h x  can be written in the form 2( ) ( )x x� �� � , where ,� ��� .

78.Let c and d be two non - zero real numbers and let 3 2( ) 2f x x x dx cd� � � � . It is given that ( )x c�  is a factor of

( )f x  and that the remainder when ( )f x  is divided by ( )x d�  is cd. Find the values of c and d.

  For these values of c and d, find the remainder when ( )f x  is divided by 2( 2)x � .

79. Let 3 2( ) 2 1f x x ax bx� � � �  and 3 2( ) 1g x x cx ax� � � �  , where a, b, c�� . It is given that the remainder when

( )f x  is divided by ( 1)x �  is 5, and that the remainder when g(x) is divided by 2 2x x� �  is 1x � .

   Find the values of a, b and c.

  Also, with these values for a,b and c , show that 
13

( ) 2 ( ) for all
12

f x g x x� � �� .
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PARTIAL  FRACTIONS

80.    Find partial fractions of the followings.

01. 
21

1

��
�
xx

x
                              02. 

11

12

��
�

xxx

x
                                03. 

32

1
2

��
�

xxx

x

04. 2

2

11

1

��

�

xx

x
                              05. 22

21 �� xx

x
                               06. 22

2

)1(

1

�

��

xx

xx

07. 
41 2 �� xx

x
                             08. 

11

1
22

2

��

��

xx

xx
                               09. 

41

3
22 ��

�

xx

x

10. 
21 22

2

�� xx

x
                             11. 

21

12
22

2

��

�

xx

x
                               12. 

1

1
22

2

�

��

xx

xx

13. 2

3

11 �� xx

x
                             14. 

21

1
3

��
�
xx

x
                                15. 

2

8
3

4

�

�

xx

x

        16. 
12

52
2

��
��

xx

xx
                             17. 

2

8
3

4

�

�

xx

x
                                           18.

11 2 ��� xxx

x

       19. 
122 23

2

��� xxx

x
               20. 

122

75
23 ���

�

xxx

x
                                 21. 

xx

x

1

1
2

5

�

�
.

       22.
)3()2()1()1( ���� xxxx

x
23. 

)2()3()2(

12
2

���

�

xxx

x
                            24.

)2()1(

1
2 ��

�

xx

x

       25.
)1()1(

2 �� xx

x
                           26.

)1()1(

12

22 ��

�

xx

x
                              27.

1

323

2

2

�

���

x

xx

81.Find partial fractions of 
bxax

x

��

2

 where ba � .  Hence when cba ��  deduce that

1
222

�
��

�
��

�
�� bcac

c

abcb

b

caba

a
.

82.i. Using suitable substitution find the partial fractions of the following.

     a.   2

2

)1(

2

�

��

x

xx
b. 2

3

)1( �x

x

     ii.  Using the substitution axy ��

        Show that 3

2

23

2 2

ax

rqapa

ax

qpa

ax

p

ax

rqxpx

�

��
�

�

�
�

�
�

�

��
.

83. Find the constant k and function f(x) so that
33

1

)(

212

1

�
�

�
�

�� x

xf

x

k

xx
.

     Express )(xf  as a  polynomial of )1( �x . Hence find the partial fractions of  
3

12

1

�� xx
.
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84. Resolve 
21

1

�� xx
 into partial fractions. Hence find partial fractions of

(i). 
21

1
3 �� xx

  (ii). 22
21

1

�� xx
 (iii). 32

21

1

�� xx

85. If 
bx

B

ax

A

bxax �
�

�
�

�� 11)1)(1(

1
 without solving for A and B,

       show that

(i). 1�� BA                (ii).  1��� B
b

a
A

a

b
                   (iii).

bx

B

ax

AB

ax

A

bxax �
�

�
�

�
�

�� 11111

1 2

22 .

86.Find A, B, C such that 2 2( 1)( 2) ( 2) ( 1)x A x x B x C x� � � � � � � .

   Hence find partial fractions of  

2

2( 1) ( 2)

x

x x� �
.

87.By writting ( 1)x x �  interms of 2( 1)x �  and ( 1)x �  find partial fractions of 2

( 1)

( 1)( 1)

x x

x x

�

� �
.

88.Find A, B, C, D such that

3 2 2( )( 1)( 2) ( 1)( 2) ( 1)( 1)x Ax B x x C x x D x x� � � � � � � � � �

    Hence find the partial fractions of   

3

2( 1)( 1)( 2)

x

x x x� � �
.

89.Find the values of the constants A, B,  and C such that 2 23 ( 1) ( )( 1)x x A x x Bx C x� � � � � � � �

   Hence write down  

2

2

3

( 1)( 1)

x x

x x x

� �

� � �
  in partial fractions

90.Comparing the coefficients of  2 1 0, andx x x  , find the values of the constants A, B and C such that

2( 1) ( 1) 1Ax x B x Cx� � � � � . For all  x��

    Hence write down  2

1

( 1)x x �  in partial fractions.

91.Show that 2 2( 1) ( 1) 4x x x� � � �

   Hence write down 2 2

4

( 1) ( 1)

x

x x� �  in partial fractions.

92.Show that  
1 2

3( 1) 3( 2)( 1)( 2)

x

x xx x
� �

� �� �

     Hence write down partial fractions of

i.
(1 )( 2)

x

x x� �
ii.

1

( 2)( 1)

x

x x

�

� �
iii.

2

( 2)( 4)

x

x x� �
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1.  Greek  alphabet

� alpha                 � beta

� gamma    �,� Delta

� epsilon    � eta

� Theta   � kappa

� Lambda   � mu

� nu  �,� pi

� rho   �, Sigma

! Phi (Fie)   " psi

#,$ Omega   % tau

& chi

2. Abbreviations

         // Parallel iudka;r
       + ve Positive Ok
       - ve Negative iDK
       w. r. t With respect to. idfmaCIj
       s. t Such that (Sothat) jkwhqßka
       i.e. (idest) That is tkï

3.  Useful signs and notations

'  Therefore  tuksid

�  Because  ulaksidoh;a

        ...  And soon  hkdÈf,i

ba ( a is identical to b.  a, b g i¾jiu fõ.

ba� a is proportional to b.  a iudkqmd;sl fõ b g

ba � a is not equal to b.  a, b g wiudk fõ.

   4. factors

            1' Difference of two squares

)()(
22

bababa ����

            2' Difference of two cubes

)()(
2233

babababa �����

         3' Sum of two cubes

)()(
2233

babababa ����� '
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 4'  Expansions

      1' 222
2)( bababa ����

      2' 222
2)( bababa ����

      3' bcacabcbacba 222)(
2222 �������� '

5'   Sum of two squares

abbaba 2)(
222 ���� '
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