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Partial Fractions

Mathematics-10
Unit 4 — Exercise 4.3

Example: (Page # 80)

11x+3

(A.B)

Resolve —————— into partial
(x — 3)( X+ 9) P
fractions.
Solution:
11x+3 A Bx+C
Let, =

(x—3)(x2+9) (x—3)+ x*+9

Multiplying both the sides by

(x —3)(X2 +9) on both sides
=  11x+3=A(x"+9)+(Bx+C)(x-3)
11x+3=A(x’ +9)+B(x* =3x)+C(x—3) > (i)

Since (i) is an identity, we have on

substituting x=3

33+3=A(9+9)

= 18A=36

= A=2

Comparing the coefficients of x’

and x on both sides of (i), we get

A+B=0

= B=-2

-3B+C =11

:—3(—2)+C =11

=C=5

Therefore, the partial fractions are

2 -2x+5

— + ”

x-3 x+9
11x+3 2

Ths; (X—S)(XZ +9) - x—3+

-2x+5
x*+9

Resolve into partial fractions.
3x—-11
Q1T ——F
(x+ 3)(x2 + 1)
Solution
3x-11 A Bx+C

Let - = +
e(x+3)(x£+1) x+3  x*+1

Multiplying by (x +3)( x* +1)
3x—11=A(x* +1)+(Bx+C)(x+3) - (ii)
3x—11= Ax* + A+ Bx* +3Bx+3C +Cx
3x—11= Ax? + Bx* +3Bx+Cx+ A+3C

0x* +3X—11=(A+B)X2 +(38+C)x+(A+3C)

By comparing co-efficient of alike powers
of x

0=A+B (iii)
3=3B+C (iv)
—11=A+3C V)

Put x+3=0= x=-3 in equation (ii)
3(-3)-11=A[ (-3)" +1]+(B(-3)+C)(-3+3)
-9-11=A(9+1)+(Bx+C)(0)
—20=A(10)+0

Or A=-2

Put in equation (iii)

0=-2+B

B=2

Put in equation (iv)

3=3(2)+C

3=6+C

3-6=C

-3=C

C=-3
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Unit—4
Now putting in equation (i)
3x—-11 2 2x—-3
= 4=
(x+3)(x"‘+1) x+3 x*+1
Or 3x-11 B 2x—3_ 2
(x+3)(x2+1) x2+1 x+3
3x+7
P s A.B
0 (x2 +1)(x+3) ( )
(SWL 2015, MTN 2015)
Solution:
Lt 3x+7 _Ax+B  C (i)

== 3
(x2+1)(x+3) x*+1 x+3
Multiplying by (x2 +I)(x+3)
3x+7=(Ax+B)(x+3)+C(x2+1)—>(ii)
0x*+3x+7=Ax*+3Ax+Bx+3B+Cx*+C
= Ax* +Cx* + Bx+3Ax+3B+C
=(A+C)x’ +(B+3A)x+(3B+C)

By comparing coefficients of alike powers
of x

0=A+C (iii)
3=3A+B (iv)
7=3B+C V)

Put x+3=0 = x=-3 in equation (ii)
3(-3)+7=(A(-3)+B)(0)+C| (-3)" +1]
—9+7=C(9+1)

~2=0+C(10)
_2_
10
= C:—l

Put in equation (iii)

O=A—l
5
Or A=1
5

Put in equation (iv)

3=3(1)+B
5

3:§+B
5

3-2=B
5
15_3:8
5
L _g
5
~B=22
5
Now putting values in equation (i)
1 12 1
3x+7 __gx+gj+‘g
(x2+1)(x+3) xX*+1  x+3
:é(x+12)_ ]
x*+1  5(x+3)
- 3x+7 _x+12 1
(x2+1)(x+3) 5(x2+1) 5(x+3)
]
\ Dol e A.B
9 (x+1)(x2+1) (A-B)
Solution:
1 A Bx+C .
L = .
et(x+1)(x2+l) X+l X+l —

Multiplying by (x +1)(x2 +1)
1= A(X* +1)+(Bx+C)(x+1) _(ii)
= Ax* + A+ Bx* + Bx+C +Cx
= Ax* + Bx* + Bx+Cx+ A+C
0x* +0x+1=(A+B)x* +(B+C)x+(A+C)

By comparing coefficients of alike powers
of x

0=A+B (iii)
0-B+C (iv)
1=A+C v)

Put x+1=0— x=-1 in equation (ii)
1= Al (-1)* +1]+(B(-1)+C)(0)
1=A(1+1)+0

1=A(2)

Or AL=l
2
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Uhit-4
Put in equation (iii)
0=i+B
2
Bt
2
Put in equation (iv)
0:—1+C
2
:C:l
i 1.1
1 2 2 3
(x+1)(x*+1) 2(x+1)  x*+1
1
1 1 “g(x‘l)
= +—=
(x+1)(x2+1) 2(x+1) x*+1
5 1 _ 1 3 x—1
(x+1)(x*+1)  2(x+1) 2(x*+1)
Ox—~7
4 — A.B
9 (x+3)(x2+1) AP
Solution:
Lt Ix—-7 A Bx+C_(i)

- = +
(x+3)(x2+1) x+3 2Tl
Multiplication by (x + E‘;)(x2 +1)
9x—7=A(x* +1)+(Bx+C)(x+3) __(ii)
= Ax* + A+ Bx* +Cx+3Bx+3C
= Ax* + Bx* +3Bx+Cx+ A+3C
0x’ +9x—7=(A+B)x*+(3B+C)x+(A+3C)

By comparing coefficients of alike powers
of x

0=A+B (iii)
9=3B+C (iv)
-7=A+3C (V)

Put x+3=0=x=-3 in equation (ii)
9(-3)-7=A[(-3)" +1]+[ B(-3)+C](-3+3)
—27-7=A(9+1)+0
~34=A(10)

Put in equation (iii)

0=—E+B
5

p=2
5

Put in equation (iv)

9:3[2}6
5

9=E+C
5

Q—E:C

;A

5
Now putting the values in equation (i)

17 EH(_ﬁ]

9x -7 e 5 +5 5
(x+3)(x2+1) (x+3) x*+1
1
oy g(17x-6)
T5(x+3) | x4l
___ 17, 17x-6
5(x+3) 5(x2+1)
o 9x-7 :17X—6_ 17
(x+3)(x2+1) 5(x2+1) 5(x+3)
3x+7
5 _— A.B
Q (x+3)(x2+4) ( )
(SWL 2015, MTN 2015)
Solution:
Lot 3x+7 A Bx+C )

(x+3)(x2 +4) ~ i3 44
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Multiplying by (x+3)(x2 + 4)
3x+7=A(x*+4)+(Bx+C)(x+3) _(ii)
= Ax* +4A+ Bx+3Bx+Cx+3C
= Ax* + Bx* +3Bx+Cx+4A+3C
0x* +3x+7=(A+B)x*+(3B+C)x+(4A+3C)
By comparing coefficients of alike powers
of x,

0=A+B (iii)
3=3B+C (iv)
7=4A+3C v)

Put x+3=0=x=-3 in equation (ii)
3(-3)+7= Al (-3)' +4+(B(-3)+C)(-3+3)
—9+7=A(9+4)+0
—2 =A(13)
R 2
13
Put in equation (iii)
L
13
"
13
Put in equation (iv)

3=3| 2 |+C
13
6

3=—4C
13

3= B +C
13
30-6_
13
33
5
33
13
Now putting the values in equation (i)

L B WL

3x+7 13 .13 13
(x+3)(x2+4) 13(x+3)  x*+4
1

5 1—3(2x+33)

=— + :

13(x+3)  x*+4

3x+7 2x+33 2

(x+3)(x*+4) 13(x*+4) 13(x+3)

X2

.6 A.B
Q (x B 2) ( X2+ 4) ( )
Solution:

Fe X A Bx+C O

= +
(x+2)(X*+4) x+2 x*+4
Multiplying by (x+ 2)(2\'2 + 4)

x* =A(,\(2 +4)+(BX+C)(X+2)_ (ii)

= Ax* +4A+ Bx* +2Bx+Cx+2C

= Ax* + Bx’ +2Bx+Cx+4A+2C
X' +0x+0=(A+B)x*+(2B+C)x+(4A+2C)
By comparing coefficients of alike powers
of x

1=A+B (iii)
0=2B+C (iv)
0=4A+2C )

Put x+2=0=> x=-2 in equation (ii)

(-2)' =A[(-2)" +4]+[B(-2)+C](0)
4=A(4+4)+0
4=A(8)
4=8A
1

A=—
2

Put in equation (iii)
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Unit-4 Partial Fractions
1 Put in equation (iii)
B=— 1
- o 0=—+B
Put in equation (iv) 3
1
Q=2 [lJ +C B=——
2 3

0=1+C
C=-1
Now putting values of A,B,C in equation (i)
1 |
X2 _ E +EX+(—]_)
(x+2)(x2+4) (x+2)  x*+4
1
1 5()(—2)
= -
2(x+2) (x2+4)
- X _ 1 . x=2
(x+2)(x*+4) 2(x+2) 2(x*+4)
Q.7 31 (K.B + A.B)
X +1
Solution:
1 1
x*+1 (x+1)(xz—x+1)
1 A Bx+C
Let

= -+ i
(x+l)(x2—x+1) x+1 x2~x+1_(1)
Multiplying by (x+1)(x2 —x+1)
1= A(X* —x+1)+(Bx+C)(x+1) _(ii)
1=Ax* — Ax+A+Bx* + Bx+Cx+C
1=Ax’+Bx* + Bx+Cx— Ax+ A+C
0x’ +0x+1=(A+B)x’ +(B+C—-A)x+(A+C)
By comparing coefficients of alike power of x

0=A+B (i)
0=B+C-A (iv)
1=A+C v)

Put x+1=0= x=-1 in equation (ii)
1=A{L&f-{~n+4]+[304)+6]04+1)
=A(1+1+1)+(Bx+C)(0)

1
1=A(3)+0

I
I
LI | =

Put A =% and B= —% in equation (iv)

0=—1+C—1
3 3
C:l.;_l
3 3
g==
3
Now putting values in equation (i)
1 1.2
1 __3 .3 3
(x+1)(x*-x+1) (x+1) x*-x+1
1
——(x-2
S a02)
3(x+1) x*-x+1
4 1 1 x=2
(x+1)(x* =x+1) 3(x+1) 3(x*-x+1)
2
g -t (K.B + A.B)
Mot 1
Solution:
xX+1 x*+1
x*+1 (x+l)(x2—x+l)
2
- x +1 A  Bx+C S()

= +
(x+1)(x2—x+1) x+1 x*—x+1
Multiplying by (x + 1)(}«'2 - X+ 1)
xz+1=A(x2—x+1)+(Bx+C)(x+1)_(ii)

= Ax* —Ax+ A+ Bx’ + Bx+Cx+C
= Ax* + Bx’ — Ax+ Bx+Cx+ A+C
x2+0x_+1=(A+B)x2+(B+C—A)x+(A+C)

By comparing coefficients of power of x

1=A+B (iii)
0=B+C-A (iv)
1=A+C (v)

Put x+1=0=x=-1 in equation (ii)
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Partial Fractions

5 <
x+1_~ 3 +33

(1) +() = A[ (1) - (1) 1]+ [ B(-1) +€](0)
1+1=A(1+1+1)+0
2=A(3)
£ 4
3
2

A=
3

Put in equation (iii)

1=—+8B

Putting the values in equation (i)

2 Ix 1

41 3(x+1) =x+l

%(m)

3(x+1)+ X =x+1

x*+1 2 x+1

B+l 3(x+l)+3(x2 —x+1)
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