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4.9 Type II:

When the factors of the denominator are all linear but some are
repeated.
Example 1:

%2 _Bwt1
(x-1*(x-2)

Resolve into partial fractions:

Solution:

x> _3x+1 A B C

5 = + 7+
x-D'x-2) x-1 -1~ x-2
Multiplying both sides by L.C.M. i.e., (x — 1)’ (x — 2), we get
X -3x +1=A(x - 1)(x—2) + B(x—2) + C(x — 1)* (I)

Puttingx—1=0 =  x = lin (I), then
(1Y -3(()+1=B{1-2)
1-3+1=-B
-1=-B

= B=1

Puttingx—-2=0 =  x=21n(I), then

(2F-3(2)+1=C@2-1)
4-6+1=C(1)
= -1=C
Now x> —3x + 1 = A(x*—3x +2) + B(x —2) + C(x* —2x + 1)
Comparing the co-efficient of like powers of x on both sides, we get
A+C =1
A=1-C
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=1-¢-1
=1+1=2
= A=2
Hence the required partial fractions are
x?-3x+1 2 1 1
2 - * z T
x-D'x-2) x-1 -1 x-2
Example 2:
Resolve into partial fraction —
X (x+1D
Solution
1 A N B N C D N E
x'x+) x x? x¥* xt x+1

Where A, B, C, D and E are constants. To find these constants

multiplying both sides by L.C.M. i.c., x* (x + 1), we get

1 =AY + 1)+ B (x + 1) + Cx (x + 1) + D(x + 1) + Ex*

M

Putting x=—11in Eq. (I)
1=E(-1)

= E=1

Putting x = 0 in Eq. (I), we have
1=D0+1)
1=D

= D=1

1=AE" + )B(x’ + x)+C(x* + x)+D(x + 1) + Ex

Comparing the co-efficient of like powers of x on both sides.

Co-efficient of xX*© A+B=0 ...

(i)
Co-efficient of x*: B+C=0 ...
(if)
Co-efficientofx : C+D=0 ...
(ii1)
Putting the value of D =1 in (i11)
C+1=0
= C=-1
Putting this value in (i1), we get
B-1=0
= B=1
Putting B=1 in (1), we have
A+1=0

= A=-1



Chapter 4 92 Partial Fraction

Hence the required partial fraction are

1 -1 1 1 11

xX'x+1) x x* x* x' x+1

Example 3:
4+ 7x

(2 +3x)1 +x)*

Resolve into partial fractions

Solution:
4 +7x A B C
e + + 2
2+3x)1+x)° 243x 1+x (1+x)
Multiplying both sides by L.C.M. i.e., (2 + 3x) (1 + x)*

Weget 4+ 7x=A(l +x)" +B(2 +3x)(1 + x) +C(2 +3x) ....

2
Put2 +3x=0 => x:—gin(l)

2oda
39
= A:—2X2=—6
3 1
A=-6
Pt 1+x=0 =  x=-lineq. (I)., we get
4+7(-=1)=C(2-3)
4 -7=C(-1)
-3=-C
= C=3

4+7x=A(x>+2x + 1) +B(2 + 5x + 3x%) + C(2 + 3x)
Comparing the co-efficient of x* on both sides

A+3B=0
-6+3B=0
3B=6
= B=2
Hence the required partial fraction will be
-6 2 3

+ +
24+3x 1+x (1 +x)°

(D
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Exercise 4.2
Resolve into partial fraction:

+
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s 4x° v 2% +1
T &+ DD &+ DE D+ 2)?
2 2
Q.5 £ 11 3% 0.6 X X 33
G B Y (x-1)
5x2+36x —27 ax® ~13x
Q7 ] 3 2 Q.8 2
X —6x" +9x X+30x-2)
4 :: 2
] X" —-8x"+17x+1
%2 x A0 3
(x-1) {(x—3)
2
S - Q.12 2t _
X -1y(x+2) x+20x-3)
Answersd.2
i 1,2 . 1
2 3(x—2) (x—2)2 i 3{x+1)
0.2 1 B 1 B 1 i
4x-1) 4x+1) 2x+1)
0.3 1 5 7 3 5 ' - 2 .
2x-1) 2{x+1) x+1» x+1)
o4 5 4 & 4 2
Ax+3) 12x-1) 3Ex+2) (x+2)
05 10 4 3 2
x+6 x+1 (x-1D
Q.6 1 N 1 - 3 ,
x-1 &-1)* (x-1)
o 5_%_ 2,14 :
x x° x-3) x-3
0.8 3 a2 1 2

x+3 X—E_(X—z)z
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1 1 2
Q9 X+1————2+—
X X x—1
1 4 7
Q.10 1+ —~ =+ -
Xx-3 (x-3) (x-3)
4 5 1 4
Q.11 + =+ -
27x-1) 9x-1" 3(x-17" 27(x+2)
Q.12 3 - i

= + +
25x +2) 25(x-3) 5(x-3)°

410 Typelll:
When the denominator contains ir-reducible quadratic factors
which are non-repeated.

Example 1:
: : : D=7
Resolve into partial fractions 3
(x+3)x"+1)
Solution:
O9x -7 A N Bx+C

(x+3)x2+) x+3 x2+1

Multiplying both sides by L.C.M. i.e., (x + 3)(x” + 1), we get
9x—7=A(x"+1) +(Bx + C)(x + 3) ()

Pt x+3=0 =  x=-3inEq. (I), we have
9(-3) =7 = A((=3)* + 1) + (B(=3) + C)(-3 + 3)
—27-7=10A+0

34 A= —H
10
9x — 7 = A(x* + 1) + B(x* + 3x) + C(x + 3)
Comparing the co-efficient of like powers of x on both sides
A+B=0
3B+C=9

Putting value of A in Eq. (1)

17 1.7
-—+B=0 = &“;
5

From Eq. (ii1)

17]
C=9-3B =9-3|—
4

5
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