EXERCISE 4.3

Resolve into partial fractions.

3x—11
Q.1
()
Solution: x-11
o (x+3)(x2+1)
Lot 3x—11 _ A +BX+C )
(x+3)(x2+1)  x+3 x24T

Muluplying both sides (x+3) (x2+1), we get
X =11 = A+ D+ Bx+0C) (x +3)... (i)
3X = 11=A (x2+ 1) + Bx (x +3)+C (x +3)... (iii)
Putting x + 3 =01.e x = -3 in (ii), we get
3(=3)-11= A[(-3)*+ 1]
-9-11=A(9+1)

-20 = 10A
A =20
10
— A=-2

Now equating the coefficients of x2 and x we
get from equation (1il)

A+B = 0 3B+C = 3

-2+B= 0 32)+C= 13

B=2

— |IB=2 6+ C= 3
C = 3-6
-

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

3x =11 -2 2x-3

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

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

Solution:
OO e D (x+3)
Let 3x+7 3 Ax+B+ C )

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

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

Putting x+3 = 0ie x = =3 in (1), we get
3(=3)+7 = C[(-3)*+1]
-9+7 = C(9+1)

-2=10C
.22
.10
c==
5

Now equating the coefficients of x? and x in
equation (1ii) we get

A+C =20 3A+B =3
A+[-_1j - 3(lj+B=3
5 5

A—l =0 B = 3—é
5 5
B - 15-%
5
12
p— A =— - B = —
5 5

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




Q3 - L

(x+ 1)(X3+ 1)
. . l
Solution:
(x+1)(x+1)
Y 1 3
Lot _ A +B‘(+C )

(\+]_)(\2+1) X+1 X2+1 ........

Multiplying both sides by (x+1) (x2+1),we get
I = A2+ +Bx+CH)x+1)
I= A2+ D+ Bx(x+ 1)+ C(x+1)... (i)
Putting x+1=01ie x=-1 1in (i), we get

I o= A[-1)2+1]

1 = A(L+1D)
1 = 2A
A=t

g

Equating the coefficients of x? and x in

equation (11) we get

A+B =0 B+C=20

i+B =0 —l+C:O

2 2

= B:—l = C=l
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?)

0.4 9x -7
' (x+3)(x2+1)
. Ox —7
Solution: (x +3)(x2+1)
Let -7 _ A BHC )

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

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

9x — 1= AX2+1) + Bx(x+3) +C(x +3).... (i1)
Putting x+3 =0 i.e x=-31n (ii), we get

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

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

A+B =0 3B+C =9
-17 '
— + B =0 3(1_7j+(j:9
5 5
5 5
c - o2
5
C:45—51
5
= Cz_—6
5

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

Ox =7 -17

(x +3)(x2+1)

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




Q.3 Ix+7

> _

Solution: X+7

(.\'+3)(x3+4)

Lee . X*T A Bx+C
(X+3)(x2+4)  x+3 x2+4

(@)

Muluplying both sides by (x+3)(x2 + 4) we get
3X+ 7 =A (x*+4) + Bx+C)(x + 3)
3x+ 7 = A (x2+4)+Bx(x + 3)+C(x +3)...(ii)
Putting x+3=0 ie x = -3 in (ii) we get
3(=3)+7 = A((-3)2+4)

—9+7 = A(9+4)
2= 13A

-2
13
Equating the coefficients of x2 and x in
equation (ii) we get

f— A =

A+ B = O 3B+C:3
-2
—+B = 3£+C =3
13 13
B:3 i+C =3
13 13
= B:i C = —E
13| - 13
C:39-6
13
33
= = —
13

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

3x+7 B -2 2x+33

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

Q6 —2
' (x+2)(x*+4)
XZ
lution:
Solution: e )
Let X2 _ A BT

(x+2)(x2+4)  x+2 x2+4
Multiplying both sides by (x+2) (x244) we get
X2 = AX2+4)+Bx+C)(x+2)
X2 = A X2+ 4)+Bx (x+2)+C (x +2).... (11)

Putting x+2=0 ie ¥ = -2 in (ii) we get

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

= A= 4

8

A
2

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

A+B =1 2B+C=0
l+B—1 YA !
7 —/27+C—O
le_l 1+C=0
2
= B=l = [€=-1
2

Putting the value of A, B and C in equation (i)
we get required partial fractions.
x? 1 Xx-2

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




1

Q.7
x*t+1
Solution:
X3+
! B 1
Ul (x+1)(x2=x+1)
l A >
Let X )

(x+1)(x2—x+l)=x+1 X2—x+1

Multiplying both sides by (x+1)(x2= x+1), we get
l= A(=x+1)+Bx+C) x+1)
[= A2 = x+1) + Bx(x + D+C (x + 1)...(i1)
Putting x+1=01.e x =— [ in (ii) we get
L=A [-D*=(-1) + 1]
l=A+1+1
1= 3A

= A=—

3

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

A+B=0 -A+B+C=0
—1"+B =0 —i—"-’rC:
3 3 3
= B:——1 _—2+C=0
3
B:——I p— C:z
3 3

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

we get required partial fractions.

1 B 1 X—2
3(x2—x+l)

i) ()

x2+1
x3+1

x2+1

Solution:
x3+1

X241 x2+1

x3+1 (x+1)(x2—x+1)

x2+1 A = Bx+C

Let = + .
) (xioxt1) x4l xZ-x+]

..(1)

Multiplying both sides by (x+1)(x*—x+1), we get
xX24+l= AX2—-x+1) +Bx+O)(x+1)
x2 +1=A (x2>= x+1)+Bx (x+1)+C (x + 1)...(11)

Putting x + 1 =0 1.e x = — 1 in (ii) we get
-1)2+1 = A[(=1)-(-D+1]
I+1 = A(l+1+1)
2 = 3A
— A :%

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

A+B=1 -A+B+C =0
2 _
—+B = —+=-+C =0
3
BZI—E" _—1+C =0
3
= B:—l' p— C:—l—
3 3

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

X2+ 1 2 X +1
+

x3+1 3(x+1) 3(x2—x+l)



Rule 1V
do : : : .
Resolution of g fraction when D(x) has
repeated irreducible quadratic factors:
Lt 4 quadratic factor (ax? + bx + ¢) with a # 0,
occurs  twice  in the denominator, the
corresponding partial fractions are

AX+B N Cx+D

(a2 +bx +c) (ur@%—bx%—c)2

The constants A, B, C and D are found in the
usual way.,

Example 1:

X -2x2-2 . .
Resolve >— Into partial fractions.
(x*+1)

3_0x2-2

: X -2, .
Solution: -— 1S a proper fraction as
C(x2+1)

degree of numerator is less than the degree of
denominator.
x3-2x2-2 Ax+B Cx+D
Let = +
2+l (x2+1)2

Iy 2

(x2+1)
Multiplying both the sides by (x2+1)2, we get
X3-2x2-2=(Ax+B) (x+1)+Cx+D
X-2x2 -2 = A3 + x)+B(x2 + D+Cx + D (i)

Equating the coefficients of x3, x2, x and
constant on both the sides of (1)

Coefficients of x3: A=1
Coefficients of x2 B=-2

Coefficients of x: A+C=0
C= -A
= C=-1
C=-1
Constants: B+D = -2
D=-2-B
D= -2-(-2)
D=-2+2

[D=0]

Puting the value of A, B C and D, we get
required partial fractions.

) X3—-2x2-2 x-=-2 —x +0
Thus = +

\ 2

(2417 X241 (x241)

2x+1 _into partial fractions.
xo1)(er )

Resolve

Solution: Assume that

2x +1 A

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

N Bx+C N Dx + E1

Multiplying both sides by(x —1)(x2 + 1)2

we get |

X+ 1T =AxH1)2+ Bx+O)(x -1 x2+ 1)+
Dx+E)(x=1)....... (1)

Now we use zeros, method. Put x—1 =0

or x=11n (i), we get

2(1) +1 = [(1)* + 17?

3= A(1+1)2
3=A (2)
3=4A

= A:g

Now writing terms of (i) in descending order.

2x + 1 = A (XM 4+2x2+1) + Bx(x3-x2+x-1) +
Cx3=x2+x-D+D(x2-x) + E(x = 1)

or 2x + I= A (x*+2x2+1) +B (xXx o) +

C (X = xX24x=-D+D(x2 - X)+E(x - 1)



“~ . v . ~ 2
Equating coefficients of xox X%, and x on
both the sides.

Coetficients of x*: A + B = 0

B=—A
-3

= B=—
4

Coefficients of x*: —B+C=0

C=B

= C= _—3

4

Coefficients of x2: 2A+B —= C+D =0

A3 HR) e
B fofo-

= D= —
2

Coefficientsof x: -B+C—-D+E =2

Ezz_gzﬁ
— 1 2 2
E=—
2
Thus  required  partial  fraction are
S,.3 3.1
3.4 a4, 2"
+ +
4(x=1)  x2+1  (x2+1)2
2x +1 3 3(x+1)  (3x-—1)

H(X’])(XEH): A(x=1) 4(x2+1) 2(x2+1)’




. . e . . ) 2
Equating coetficients of xxY % and x on
both the sides.

Coetficients of x*: A + B = 0

B=—-A

-3

— B=—
4

Coefficients of x*: - B + C=0

C=B

= C= ﬁ

4

Coefficients of x2: 2A+B = C+D =0

A3 EHR o
EERe

= D=—
2

Coefficientsof x;: - B+ C-D+E =2

-3
Eop->_473
2 2
= I
E=—
2
Thus  required  partial  fraction  are
=JNERE I
3 +TX 4,2 2
4(x—1)  x2+] (x2+1)2
2%+ 3 3(x+1)  (3x—1)

”(x")(ﬂ”): A(x=1) 4(x2+1) 2(x2+1)’




