EXERCISE 4.3

Resolve into partial tractions.

: 3x-11
Q.1
(x+3)(x2+1)
. 3x-11
Solution: Sk
! (x+3)(x2+1)
Lot 3x—11 A Bx+C

(x+3)(x2+1)= x+3+ x2+1 e )

Multiplying both sides (x+3) (x2+1), we get
=11 = A+ D+ Bx+0C) (x+3)... (ii)
3x = 11=A (x2+ 1) + Bx (x +3)+C (x +3)... (iii)
Putting x + 3 =0 i.e x = -3 in (ii), we get
3(=3)-11= A[(-3)2+1]
-9-11=A(9+1)

~20 = 10A
P
10

=

Now equating the coefficients of x2 and x we
get from equation (ii1)

A+B = 0 3B+C =3

-2+B= 0 32)+C=3

B=2

— [B=2 6+ C= 3
C = 3-6
— C=-3

Putting the value of A, B and Cin
equation (i) we get required partial fractions.

- -2 2x-3
3x—11 +x

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

3Ix+7
2
V2 er)(x+3)

3x+7

Solution:
OO e ) (x+3)

3x+7 Ax+B C .
L = ... (
* Carxad) - el xas Y

Multiplying both sides by (x2+1) (x + 3)
3x+7 =(Ax +B) (x +3) +C (x3+1)
3x+7 =Ax(x+3) + B(x + 3) + C(x2+1) .....(11)

Putting x+3 = Oie x = —3in (ii), we get
3(=3)+7 = C[(-3)2+1]
-9+7 = C(9+1)

-2=10C
= C:i?—'
10
c=_!
5

Now equating the coefficients of x? and x in
equation (iii) we get

A+C=0 3A+B =3
J ) 31l =3
5 5
A-L g B = 3-2
5 5
B ==
5
2
= A:l s B:—l-:
5 S

Putting the value of A, B and C in equation (i)
we get required partial fractions.
3x+7 o x+12 I
5(x2+1) S(x+3)

(x2+1)(x +3)



1

Q.3
(x+1)(x2+1)
Solution:
(x+1)(x2+1)
Let : - A BEC )

(x+D)(x2+1)  x+1 x2+1

Multiplying both sides by (x+1) (x2+1),we get
I = AX2+1) +Bx+C)x+ 1D
I= A2+ D+Bx(x+D+Cx+1)... (1)
Putting x+1=01ie x=-1 in (ii), we get
I = A[(-1)2+1]
1 = A(l+1)

,_.
I

2A

A=

2
2

Equating the coefficients of x? and X in

equation (i1) we get

A+B =20 B+C=20

l+B =0 —-1-+C=0
2 2

|

= B=—l = C=-=

2 2

Putting the value of A, B and C in equation (i)

we get required partial fractions.

| 1 x—1

(x+1)(x2+1)  2(x+1) 2(1+x?)

9x —7
4
A e

Ox =7
lution:
Solution: =3 e+ 1)

_ Bx+C .
Let X7 = A + T ..(1)

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

Multiplying both sides by (x+3)(x*+1) we get
Ox-7= AX+D)+Bx+C)(x+3)

9x — 7= A(x2+1) + Bx(x+3) +C(x +3).... (ii)
Putting x+3 =0 i.e x =—3in (ii), we get

9-3)-7 = A[(-3)2+1]
=27-7 = A(O+])
-34 = 10A

Equating coefficients of x2 and x in equation
(i1) we get

A+B =20 3B+C =9
—-17
— + B =0 3(£]+C:9
5 5
~ lg=Y lic-o
5 5
c = 92!
5
C=45—51
5
= C=_—6
5

Putting the value of A, B and C in equation (i)
we get required partial fractions.

Ox -7 =Y
(x+3)(x2+1) -

17x -6
+
5(x+3) 5(x2+1)




3x+7

Qs ——77
(x+3)(x3+4)
Solution: - 3x+7
(X+3)(x2+4)
et 3x+7 A +Bx+C 0
(x+3)(x2+4) X+3 x2+4

Multiplying both sides by (x+3)(x2 + 4) we get
3X+7=A (x244) + Bx+C)(x + 3)
3X +7=A (x2+4)+Bx(x + 3)+C(x +3)...(i1)

Putting x+3=0 ie x = =3 in (i) we get
3-3)+7 = A((-32+4)
-9+7 = A(9+4)
-2 = 13A
= A = :2—
13

Equating the coefficients of x? and X in
equation (i1) we get

A+B =20 3B+C = 3
-2
—+B =0 3£+C=3
13 13
B- 2 Sic =3
13 13
_ 2 c-3-58
= B=5 13
39-6
13
= C=£
13

Putting the value of A, B and C in equation (i)

we get required partial fractions.
3x+7 2 2x+33

(x+3)(x2+4) 13(x+3) 13(x2+4)

Q.6 X
. (x+2)(x2+4)
XZ
lution:
Solution (x+2)(x2+4)
Let x2 A +Bx+C Q)
(x+2)(x2+4)  x+2 x2+4

Multiplying both sides by (x+2) (x?+4) we get
X2 = AX2+4)+Bx+C)(x+2)

X2 = A (x2 + 4)+Bx (x+2)4C ( x + 2).... (ii)
Putting x+2=0 ie x = -2 in (ii) we get

(=22 = A[(-2)* +4]
4= A4 +4)
4= 8A
4

= A= —
8

A=

b | =

Equating the coefficients of x2 and x in
equation (ii) we get

A+B =1 2B+C=0
1
—+B =1 Z[_}Lc: 0
Z
le_l 1+C=0
2
= le = [€=-1
2

Putting the value of A, B and C in equation (i)
we get required partial fractions.
X2 1 X—2
+

(x+2)(x2+4)  2(x+2) 2(x2+4)




1

Q.7
X+ 1
Solution:
X3+ 1
1 3 l
X3+1 (x+1)(x2-x+l)
Let 1 A BX+C.‘

(x+1)(x—x+1) x+1 x2—x+1
Multiplying both sides by (x+1)(x>- x+1), we get

I= A(C-x+1)+Bx+C) (x+1)
1= A(x2 = x+1) + Bx(x + )+C (x + 1)...(i1)
Putting x+1=01i.e x =- 1 in (ii) we get
I=A [(-1)- (1) +1]

Il =A0+1+1)

1 = 3A

= Azl

3

Comparing the coefficients of x? and x in
equation (1) we get

A+B=20 -A+B+C=0
liB-o0 LIS S
3 3 3
= B:ﬂ_—l- _—2+C=0
3 3
Bz_—l = C=2
3 3

Putting the value of A, B and C in equation (i)
we get required partial fractions.

1 ] X—2

(x+1)(x2=x+1) - 3(x2-x+1)

3(x+1)

x2+1
x3+1

x2+1
x3+1

Solution:

x2+1 x2+1

X3+1 (x+1)(x2—x+l)

2 +C )
Let X2+l __A | Bx+C (i)

(x+1)(x2=x+1) x+1 x2-x+1
Multiplying both sides by (x+1)(x*-x+1), we get

X24+l=AX2-x+1) +Bx+C)(x+1)
x2 +1=A (x>— x+1)+Bx (x+1)+C (x + 1)...(11)
Putting x+ 1 =0 i.e x = —11n (i1) we get
1?+1 = A1) (=1D)+1]
I+1 = A(1l+1+1)

2 = 3A
= A:E
3

Equating the coefficients of x2 and x in
equation (i1) we get

A+B=1 -A+B+C =0
2 —
—+B = —E+1+C:O
3 3
B=1—g _—1+C =0
3 3
1 1
= B:-— = C:—
3 3

Putting the value of A, B and C in equation (i)
we get required partial fractions.

X%+ 1 2 X+
+

x3+1 3(x+1) 3(x2=x+1)



