Chapter 4 94 Partial Fraction
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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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Hence the required partial fraction are
-17 17x -6

+
5x+3) 5xF+ 1)

Example 2:
: : : x? +1
Resolve into partial fraction 5
X +x+1
Solution:
x> +1 x*+1
L&t B b o 2
X +x"+1 X -x+1Dx"+x+1)
x*+1 Ax+B Cx+D

(x? —x + D(xZ+x+D) B (x2-x+1) +(x2 +x+)

Multiplying both sides by L.C.M. i.e., (x> —x + 1)x* +x+1)
X+ 1=(Ax + B)C +x + ) +H(Cx + D)x* —x + 1)
Comparing the co-efficient of like powers of x, we have

Co-efficient of x° ; A+C=0 ... (1)
Co-efficient of x : A+B-C+D=1........... (11)
Co-efficient of x : A+B+C-D=0........... (111)
Constant BaEd=1 sasses (1v)
Subtract (iv) from (i1) we have

A-C=0 (V)

A=C (vi)
Adding (1) and (v), we have

A=0
Putting A = 0 in (vi1), we have

C=0
Putting the value of A and C in (i11), we have

B-D=0 (vit)
Adding (iv) and (vii)

2B=1 = B= l

2
from (vi1) B =D, therefore
1
D=—
2

Hence the required partial fraction are
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Exercise 4.3
Resolve into partial fraction:

Xz +3x-1

7 g
2x°—x+1) 2x*+x+1)

X’ —x+72
(x + 1)ix*+3)
1
(}:3+ 13
3x+7
(X2+ X+ 1)(:{2 —4)

Xx+a
x’ {x —a)(x2+ az)
i x+ 1
(2% —x-2)x* -2)
2+ 3x+3
& -1+

1 1

%+ 1_K2+3
1 (x—2)

3x+1) 3Gi-x+1)

8X+31

%,
& —2)(>+ 5)
3x+7
5 .4
x+3xx“+1)
1
- Q.6
G+ +1)
3t —x+1
- Q.8
X+ 1)x“—-x+3)
5
X
Q.10
X4—1
1
:12
X3—1
Answers 4.3
1 3
+— Q.2
Kok ZheED
1 o x+12
c{x+3)  5{(x2+1)
1 B x—1
2x+ 1) 2+ 1)
13 1
28(X-2) 12(X+2) 21(X2+X+1)
1 Fz—2
F=
x+1 =*-z+3
1 1 a 2 a
-1 £ e S
a® LX—a X4+ a X X
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1 1
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+
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+
Q.11 1 __ 3 -
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7 1 3x -1
Q.12

10(x—1) 10(x+ 1) 5(x%+4)

4.11 TypeIV: Quadratic repeated factors
When the denominator has repeated Quadratic factors.

Example 1:
2

Resolve into partial fraction

(1-x)(1+x?)?
Solution:

x? A Bx+C Dx+E

(1-x)(1+x>)>  1-x i (1+x7) +(1+x2)2

Multiplying both sides by L.C.M. ie., (1— X)(1+X2)2 on both
sides, we have

= A1 +x7)Y + (Bx +C)Y(1 —x)(1+x)+Dx +EY1-x) ...... 0

X =A(1 +2x7 +xY) + (Bx + CO)(1 —x + x* = x°)+(Dx + EX1 — x)

Putl-x=0 =  x=1ineq. (1), we have

(1) = AL+ (1))’

1
1=4A = A = a
X*=Al +2x5 +xN + B(x - x* + X - )+ C(1 —x + x* - ¥7)
SDE-XE(L=X) e (i)

Comparing the co-efficients of like powers of x on both sides in
Equation (IT), we have

Co-efficient of x* : A-B=0 ... (1)
Co-efficient of x° : B-C=0 ... (i1)
Co-efficient of x° : ZA-B+C-D=1 ...... (111)
Co-efficient of x : B-C+D-E=0 ... (1v)
Co-efficient term : A+C+E=0................ (v)
from (1), B=A
| 1
= B=-— A=—
4 4



	1 (1)
	1 (2)
	1 (3)
	1 (4)

