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EXERCISE 5.2

Resolve the following into Partial Fraction:

10.

2x° -3x+4

(x~1)

x> =2%4+3

(x+3)

| 4x
(x+1)(x=1)

9

(x+2)(x-1)

(x-3V(x+])

X

(x=2)(x~-1)

(x=1)(x+])

X

(x=1)Y(x+1)

x—1

(x=2)x+1)

ax

(x* =Ix+])
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Solution:

2x* -3x+4 y . B ) (_
Let (x=1y = x-=1 (x=1) (x=-1

(1)

By multiplying (x-1) both sides, we get

2x° =3x+4=Alx-1)’+B(x-1D+C......(2)

x=1

2(1)" =3(+4=A(1-1)" + B(1-D +C)
2-3+4=C

3=iC

(=3

2x" =3x+4=A(x" =2x+D+B(x-1)+C
2x" =3x+4=Ax -24Ax+ A+ Bx-B+C

2x° =3x+4=Ax" +(-2A+ B)x+(A-B + ()

By equating the co-efficient of x2, x and constant
A=2
-2448B=-3
-2(2) +(B)= =3
4+ 8=-3
B=-3+4
B=]

So, =2, B=1and C=3

Therefore, by putting their value in eq (1)

2y -3x+4 z . ! " 3
(x=1) x=1 (x=1 (x=1)

2x" =3x 44 2 | 3
Hence: = — +

(x-1) x=1 (x=1)¢ (x-1)
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7 &

Sx° =2x+3
(x+3)
Solution
Let Sx° =2x+3 = A N B ) C
(x+3) x+2 (x+2) (x-=2)

By multiplying (x + 2)" both sides, we get

Sx*=2x+3=A(x+2) +B(x+2)+C......(2)
xX==2

(-2 -2(-2)+3=A(-2+2) +B(-2+2)+C
2044+3=A(0)+ B(O)Y+C

C =27

And

Sx'=2x+3=A(x*+4x+d)+Bx+2B+(C
S5x° =2x+3=Ax' +4Ax+4A+ Bx+2B+C

Sx* =2x+3=Ax" +(84+B)+344+2B+C

IIIIIII

by equating the co-efficient of x2, x and constant

A=3

44+ B=-2

45)+ B=-2
20+ B=-2

B=-2-20

B=-22

SO,

A=3:8==22:C =27

Therefore, by putting these values in eq (1)

Sx*=2x4+3 S 22 27

(x+2) x+2 (x+2) i(x+2)
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3 4‘.\'
(x+1)(x~1)
Solution:
I.ei—"jr— = ;’+ B,+L ..... 1)
(x+1)(x-1) x+] (x+1) x-1l

By multiplying (x+1) (x-1) both sides, we get

dx=Ax+D) (x=-D+B(x-2)+C(x+1)"....(2)
x=]

4= AN+ D1 =D+ B -1+ C(1+1)°

4= A(0)+ B(0) + C(2)’°

4=43C

H=-D=A1+D(=1=-D+B(=1-D+C(-141)
-4 = A(0)(=2) + B(=2) + C(0)°

-4=-28
Be="=)
D

dx=A(x =D+ Bx+ B+C(x" +2x+1)

dx=A" —A+Bx+B+Cx* +2Cx+C

4x=(A+C)x  +(B+2C)x+(-4+ B+ ()

By equating the co-efficient of x2, x and constant
A+C=0

A+1=0

A=0-1

A=~]

So,
A=-1; B=2 and C=]
Therefore, by putting these values in eq (1)
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4x -] 2 ]

- - . — — +
(x+1)y(x~-1) x+]1 (x+]1) x-I

a. :
(x+2)(x-=1)
Solution
Let : 4 =2 3% i

(x+2)(x-1) T x4 2 (x+2) x-)|
By multiplying (x+2) (x-1) both sides, we get

0= A(x+2Nx-D+B(x-D+C(x+2)....(2)

XxX==2

0= A(-2+2N-2-1D+B(-2-N+C(-2+2)
9= A(0)(-3)+ B(~3)+ C(0)

9=-38

B=-3

x=]

9= A(1+2X1-1)+B(A-1) +C(1+2)

9 = A(3)N0)+ B(0)* + C(3)°

9=9C

C =]

9= A(x* +x-2)+B(x-1D+B(x-1)+C(x* +4x +4)
0= Ax‘+ Ax-2A+Bx-B

O=(A+O)x" +(A+B+4C)x +(-2A-B+4C)

By equation the co-efficient of x2, x and constant
A+C=0

A+1=0

A=-1

50, A=-1; B=-3 and C=]
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Therefore, by putting these values in equation

M = I s
(x+2)(x=1) x+2 (x+2) x-I|
OR

9 | 3

|
(x=3)"(x=1)

Solution:
1 4 B C

(x-3)(x-1) (.r—3)+(.r—3): | x—1

5.

By multiplying (x-3)'(x-1) both sides, we get

= A(x=3Nx+ D+ B(x+ 1)+ C(x=3).....(2)
x=1
1 = a(=2)(0)+ B(0) + C(=2)°
1=0+0+16C
|

C=—
16

And put x=3 ineq(2)

1= AB3-3K3+1)+C(3-3)

1 = A(ON4) + B(4) + C(0)’

1

4

= A(x"+2x-3)+B(x+1)+ C(x* - 6x+9)

| = Ax" +24x =34+ Bx+ B+ Cx" -=6Cx+9C
1= (A+C)x" +(2A+B-6C)x +(-34+ B +9C)

g=

By equating the co-efficient of x2, x and constant
A+C=0
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C==d=m
16
S0,
iseesillis it
16~ 4 16

Therefore, by putting these values in eq (1)
l l l l

(x=3)(x+]) T 16(x - 3) . d(x-3) g 16(x +1)

.\':
(x-2Xx-1)*

Solution

6.

Let 5 A B ¢

= B +

' . —....(1)
(x=2)Nx-1) (x-2) (x=-D ((x-1)

By multiplying (x-2Kx-1) both sides we get

x*=A(x-1) +B(x-2Xx-1)

x=1

(1) = A(x=1)" 4+ B(x=-2)+C(1-2)

| = A(0) + B(~10)+ C(-])

1=0+0-~-C

C=-l

X=2

(2 = A2-1° + B2-2)02-1)+C(2-2)

4= A1) + B0O)1)+C(0)

4=A40+0

A=4

= A(x" =2x+ 1)+ B(x* -3x+2)+C(x~-2)

x* = A" =2Ax+ A+ Bx" =3xB+ 2B +Cx -2C
X' =(A+B)X +(-24-3B+C)x+(A+2B-2C)
By equating the co-efficient of x2, x and constant
A+B=1
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4+B=)

B=1-4=-3

B=-3

So,

A=4 ; B=-3 ; C=-|

Therefore, by putting these values in eq (1)
x° 4 -3 - |

!= + + v
(x-2)(x-1) x-2 x-1 (x-1)

Hence:
x° 4 3 ]

(,1'_—2](.\'—1)::.\'-—2 =1 (x=1)

- A S
(x=1) (x+1)
Solution
Let l -'—4-+-L+ L (/)

-(-I-—l)?-(:t'+ l-iz.'l'-l x-=1 x+1
By multiplying (x—1) (x+1) both sides we get.
= .4(.\'-l_)(l.t+l)+B(.r+l)+('(.r-—-l): ............. (i)

Put x=1ineq. (i)

1= A(1-1)(1+1)+ B(1+ 1)+ C(1-1)°
1= A4(0)+ B(2)+C(0)
=2B
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And put x = -1 in eq, (ii)

I=A(=1=1)(=141)+ B(-1+1)+ C(=~1-1)
1= 4(0)+B(0)+C(-2)
1=C(4)

(':}g

By equating the coefficient of x2, x and constant

A+c=0

As0=Cm==
4

| :
A=-7 B=Y, . c=Y

Therefore, by putting these values in eq. (i)

N/ W /)
(x=1)"(x+1) x-1 x-1 x+I

Hence
| l l |

. +

(_‘-_1‘):(_t+1)=m4(x-|) 2(x~1) 4(x+1)

Q8. —
(x=1) (x+1)
' 1 B C D
L — e o} e

ef'.‘—*z : + -
(x=1) (x+1) (x=1) (x=1) (x=1) (x+1)
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By multiplying (x 1) (x+1)both sides we get

X = A(x=1) (x+1)+B(x-1)(x+1)+C(x+1)+ D(x-1)’ (1)

Putx=1in eq. (ii)

(1) = A =1) (1+1)+ BO=-1)(1+ 1)+ C(1+1)+ D(1-1)
1= A(0)+ B(0)+C(2)+D(0)
1=C2

Put x=-1in eq. (ii)
(1) = A(=1=1) (=141)+ B(=1=1)(=141)+ C(=1 4 1)+ D(~1-1)

1 = A(0)+ B(0)+C(0)+D(-2)
| = D(-8)

= A -2+ 1) (x4 1)+ B(x* +1)+ C(x+1)+ D(x" = 3x" +3x-1)
xt = A = Ax® = A%+ A+ BX +Cx+ B+ C+Dx =3Dx* +3Dx=|
x*=(A+D)x" +(~-A+B-3D)x" +(-A+C+3D)x+(A+B+C~-D)

By equating the co-efficient of x',x",x and constant

A4+ D=0

.4=0-D=0-—(:—I-J
R
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8+1+3
8

o=

B

12
8
Y,

B

So,

A=
S

B=-

3
4

(=

l
2

D=--
8

Therefore, by putting these values in equation (i)

Y

Hence.

(.x--l)’(.ul):

x—1

(r-")(r+l)

Q9.

Solution

x~1

(x-2)(x+1 )
By multiplying (x-2)(x+1) both sides we get

x=1=A(x+1) +B(x=2)(x+1) +C(x=-2)(x+1)+D(x-2)

Put x=-1in eq.(ii)

~1=1= A(=1+1) 4+ B(=1=2)(=14+1) +C(=1=2)(=1+1)+ D(=1-2)
= A(0)+ B(0)+ C(0)+ D(-3)

8(x-1) a(x-1)

(x-1)

A/ S 1

(\—l)(t+|) (\-l) (r I) (r+l)

+2(.x—l)'1

_8(.r+l)
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D=-_—%
-3
2

D=2
3

Put x = 2in eq. (ii)

2-1=A(2+1) +B(2-2)(2+1) +C(2-2)(2+1)+ D(2-2

1=A(3) + B(0)+C(0)+D(0)

= A27
I

2

A=

x=l=A(x"+3x" +3x41)4 B(x-2)(x* + 2x+1)+ C(x* = x=2)+ D(x~2)
x—1=(Ax" +34x" +34x+ A) +(Bx - B2)( Bx* + 2Bx + B)+(Cx’ - Cx-2C)+(Dx-2D)
x=1=(A+B)x' +(34+B+C)x’ +(34-3B-C+ D)x+(A-2B-2C+D)

By equating the co-efficient of ' x".x and constant

A+ B=0
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Therefore, by pulting these values in equation (i)

x -1 )a7 /7 / /

-+

(x=2)(x+1) (Y-") (r+l) (x+1) (t+l)

Hence
x =1 | | ] 2

(.\'-2')(.r+l) 77(1 2) 27(x+1) 9(r+1] 3(.r+l)t

4x’ A B C D
(.r-—l)(xi-l) (\ 1) (\’+|) {r-rl] (x+l)'

By multiplying (x—1)(x+1) both sides we get

4x' = A(x+1) + B(x=1)(x+1) +C(x=1)(x+1)+ D(x~1)

Put x = 1in eq. (ii)

a(1) =A(1+1) + BO=-1)(141) +C(1-1)(1 +1)+ D(1-1)
4=A(2) +B(0)+C(0)+D(0)
3=A8

-
A=-

8
A==
2

And put x= -1 in eq. (ii)
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4(-1) = A(=141) + B(=1=-1)(=1+1) + C(=1-1)(=1+1)+ D(-1-1)
4= A4(0)+B(0)+C(0)+D(-2)

4=0(-2)

D=2

4x’ = A(x’ +3x° +3x+l)+b‘(.r-—l)(.r: +2x+|')+("(x: -|)+ D(x-1)
= A(x 4+3x 4 3x 4+ 1)+ B(x" 4 2x" +x—x" = 2x 1)+ C(x* 1)+ D(x-1)
dx' =(A+B)x" +(3A+B+C)x" +(3A-B+D)x+(A-B-C-D)

By equating the co-efficient of x',x . x and constant

1+ B =4
B=4- 4
B—aq_.

2
3,:,;].:1

2 2
and
A-B-C-D=0
L E=5=0
2 2
(,=I—7—4

2
C=-5
So

.4=y2 ; 3:% e C==5 : D=2

Therefore, by pulting the values in equation (i)

N, L 2

(\'-l)('u-l) (1—” ('Hl) (r+l) (r+l)'

Hence
4x’ B | 7 5 2
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QI
(x+3)(x-1)(x+2)
Solution
i 2 o 8 . N . & . = (i)
(x+3)(x=1)(x+2) (¥43) (x-1) (x+2) (x+2)
By multiplying (x+3)(x—1)(x+2) both sides we get
2x+1=A(x=1)(x+2) +B(x+3)(x+2) +C(x+3)(x=1)(x+2)+ D(x+3)(x-1) (i)

Put x=1 in eq. (ii)

2(1)+1=A(1=1)(142) + B(143)(142) +C(1+3)(1=1)(1+2)+ D(1+3)(1-1)
3= A(0)+ B(4)(3) +C(0)+ D(0)
3= B36

s
36

B=—
12

And put x=-2 in eq. (ii)

2(-2)+1= ,-I(—2-I)(-2+2): + B(-2+3)(—2+2)z+("(—2+3)(-2-I)(-2+2)+ D(-2+3)(-2-1)
~4+1=A4(0)+ B(0)+C(0)+D(1)(-3)

~-3=D(-3)

D=

And put x = -3 in eq.(ii)

2(=3)+1=A(-3-1)(-34+2) + B(—3+3)(—3+2): +C(=343)(=3-1)(-3+2)+D(-3+3)(-3-1)
~64+1=A(-4)(~1) + B(0)+C(0)+ D(0)
-5=A(-4)

.4=%
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2x+1 = .4(.1'—- l)(.r:' +4.\'+4)+ B(.r+3)(x: +4x+4)+ ('(.r: . 5.r+6)(.r—- l)+ D(x: . 2.1'—3)
2x4 1= .4(_.\" +3x -4']+ B(x'+7x +16x+ l2)+(”(.\" +4x° +x+6)+ D(x: + 2.\'—3)
2x+1=(A+B+C)x +(34+7B+4C+D)x" +(16B+C+2D)x+(-44+12B)+6(6C -3D)

By equating the co-efficient of ' . x and constant

A+B+C=0
24“!*‘-'}'(‘:0
4 2
l5+]+(,'=0
|2
Cc=_29
12
(‘:i
3
So,
1=% : B=Y, : == and D=l
' 4 7 12 " 3

Therefore, by putting the values in equation (i)

2x + | 54 - yp . —% l

A 3)(x-N)(x+2) (x+3) (x-1) (x+2) (xs2)

Hence

2x + | 5 . | 4 . |

(x+3)(x=1)(x+2) 4(x+3) 12(x-1) 3(x+2) (x+2)

Q2. =X
(x—3)(.r+2)‘

Solution

2x" 2x*

(.\‘-3)(1‘: +4.r+4) ) X +4x -4x-3x =12x~-12
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Iy’
X ¥ =8x=12

Since the fraction is improper because the order of numerator is 4 and

denominator’'s order is 3. Convert the improper fraction to proper fraction.

3 2 :
' +x°~-8x~- !2i2.\'

$2x' £ 2x" F16x° F24x

+2x° +16x° +24x
F2x F2x +16x+ 24

18x" + 8x + 24x

2% | 8x° - 8y ~ 24

(.r-3)(.r+2): i +(I-3)(.\'+2):

18x° -8x-24 A B C

- = -+ + - (7)
(x-3)(x+2) (x-3) (x+2) (x+2)
By multiplying (- 3)(x + 2) both sides we get
1I8x° +8x—24 = A(x+2) +B(x-3)(x+2)+C(x-3) (i1)

Put x = 3 in eq. (ii)

18(3)" +8(3)-24=A(3+2) +B(3-3)(3+2)+C(3-3)
162 +24-24 = A(5) = B(0)+C(0)

162 = 425
162

A=—z
25

Putx=-2in eq. (ii)

18(-2) +8(-2)-24=A(-2+2) + B(-2-3)(-2+2)+C(-2-3)
72-16-24= A(0)+ B(0)+C(-5)

32=-5C
32
C==2=
S
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18x" +8x~24 = A(x" +4x+4)+ B(x* ~x=6)+ C(x-3)
18x" +8x - 24 =(Ax" +44x+4.4)+(Bx" - Bx-6B)+(Cx~3C)
I8x" +8x-24=(A+B)x" +(44-B+(C)x+(4-68-3C)

By equating the co-efficient of ' . x and constant

I+B=|8

:
0% cB=b
25

~16°
5 400-162

4>

So,

28! 32
--Hﬁ ; B=ﬁ- : and (= -—
25 25 5

Therefore, pulting these values in eq, (i)

: ) ) )
I8x" —8x-24 16/25 ; '8%5 " "3%
(.\'-3)(x+2): (x=3) (x+2) (.\'+2)z

Hence
8x*-8x-24 162 288 32
(x-3)(x+2) 25(x=3) 25(x+2) S(x+2)
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