SOLVED EXERCISE 4.2

Resolve into partial fractions.

Or

Or

Leg X =3+l __A B _C
(x—l)z(x—2) X -1 (:«;—I)2 X —2

Multiplying both sides by (x —1)" (x -2), we get
M"’—Z’ox-H=A(Jn(-l)(:n:-2)+B(x—2)+C(x--])z (1)
x2—3x+l=A(xz—3x+2)+B(x—2)+C(x2—2x+l)

x?-3x+1= Ax*-3Ax+2A +Bx-2B+Cx’ -2Cx +C
x’-3x+1=Ax?+Cx*-3Ax +Bx-2Cx+2A-2B+C (2)
TofindC,weputx-2=0=>x=21ineq.(l), we get
(2) -3(2)+1=A(2-1)(2-2)+B(2-2)+C(2-1)’
Jfl—fwrl=A(l)(0)+B(O]+C(1)2

5-6=A(0)+B(0)+C

-1=C

C=-1
ToﬁndB,weput(x-l)z=0:>x—l=0:>x=lineq.(l),weget

(1)’ -3(1)+1=A(1-1)(1-2)+B(1-2) +C(1-1)’
1-3+1=A(0)(-1)+B(-1)+C(0)
2-3=A(0)+B(-1)+C(0)

~1=-B

B=1I
To find A, equating coefficient of x’ on both sides of (2), we get
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A+(-1)=
A=1+]
A =
2 | -1
Thus required partial fractions are —— + +
X — | (x-—[) X—-2
X’ =3x+1 2 l

Hﬁﬂce, —-—2-———-—-—:——4- 1_.._...-I._._
(x=1)"(x-2) x-1 (x-1) x-2

Q@) - x:+7:x+11

(x+2) (x+3)
Solution:
X*+Tx+11 A .. B, C
(x+2)"(x+3) x+2 (x+2)° x+3
Multiplying both sides by (x +2) " (x +3), we get
x’+7x+ll=A(x+2)(x+3)+B(x+3)+C(x+2)2 (1)
xz+7x+]l=A(x’+5x+6)+B(x+3)+C(x2+4x+4)
x°+7x+11=Ax?+5Ax+6A +Bx +3B+Cx’ +4Cx +4C
x2+7x+11=Ax’+Cx’ +5Ax +Bx +4Cx + 6A +3B + 4C
Tofind A, weputx+3=0=>x=-31ineq.(l), weget
(-3) +7(-3)+11=A(-3+2)(-3+3)+B(- 3+3)+C( -3+2)°
9-21+11=A(-1)(0)+B(0)+C(-1)°
20-21=A(0)+B(0)+C(1)

Let

(2)

-1=C
Or =—
To find B, we put (x +2)’ =0 =>x+2=0=x=-2 ineq. (1), we get
A =1 -
(-2)" +7(=2)+11=A(-2+2)(-2+3)+B(-2+3)+C(-2+2)’
4-14+11=A(0)(1)+B(1)+C(0)’
15-14 = A(0)+ B(1)+C(0)
Or | =B
=> B=1I
To find A, e iting coefficient of_f on both sides of eq. (2), v« get
A+C=1

A+(=i)=]
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A-1=1]
A=2 _
2 | =)

+ = +
X + 2 (x+2) X+3

X’ +7x+11} 2 | -1
—— 4 -
(x+2)2(x+3) X+2 (x+2)' X + 3

Thus required partial fractions are

Hence,

3) —
(x-1)(x+2)

Solution:

let — ’ i-}- B + ¢

(x-1)(x+2)} x-1 x+2 (x+2)
Multiplying both sides by (x —1)(x +2), we get

9=A(x+2) +B(x-1)(x+2)+C(x~-1) (1)
9=A(x*+4x+4)+B(x* +x-2)+C(x-1)
9=Ax"+4Ax+4A +Bx’ +Bx-2B+Cx-C
9=Ax’+Bx°+4Ax+Bx+Cx+4A-2B-C (2)
TofindC,weputx—-1=0=x=1ineq.(l), we get

9=A(1+2) +B(1-1)(1+2)+C(1-1)

9=A(3)" +B(0)(3)+C(0)

9= A(9)+B(0)+C(0)

9=90A
Or 9A =9
Dividing the both sides by ‘9, we get

2

To find C, we put (x+2) =0 =>x+2=0=>x=-2ineq. (1), we get
9=A(-2+2)" +B(-2-1)(-2+2)+C(-2-1)

9=A(0) +C(-3)(0)+C(-3)

9 =A(0)+C(0)+C(-3)

9=-3C
Or -3C=9
Dividing both sides by ‘-3’, we get
‘o C=-3
To find B, equating coefficient of x’ on both sides of eq. (2), we get
- -A+B=0
1+B =0
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“)

B= -1 _

- . . l _l - -3

Thus required partial fractions are —— + % ;
x-1 x+2 (x+2)

Hence, ;—-———l—-w -. =3

(x-—!)(x+2) x-1 x+2 (x+2)

Solution:

Or

4+l
x'(x-1) T
x‘+1 x* +1

x*(x-1) T x-x?
By long division, we have
X +1

x’—x’ix‘ﬂ
+x* T x°
x> +1
rx’  Txx?
x? +1
N I | x?+1
x’(x—l)_x+ +x’(:nc—l)

x? +1 A B C
le) x x? x-1

LY
1‘

Multiplying both sides by X’ (x - 1),, we get
x2+1=A(x+1)+B(x-1)+Cx’ (1)
x?+1=Ax?-Ax+Bx -B+Cx’

x2+l=Ax2+sz-AK+BX—B - . (2)

Tofind C,weputx-1=0=x=11neq. (1), we get
(1) +1=A(1)(1-1)+B(1-1)+C(1)
1+1=A(1)(0)+ B(0)+C(1)

2= A(0)+B(0)+C(1)

2=C

C=2
To find B, we put x* = 0 = x = 0 in eq. (1), we get
(0)" +1=A(0)(0~1)+B(0-1)+C(0)

| =A(0)(=1)+ B (~1)+C (0)
=-B
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(5)

Solution:

Or

B=-1
To find A, equating coefTicient of x’ on both sides of eq. (2), we get
A+C=1
A+2 =|
A= ]1-2
A= -]

Thus required partial fractions are -_—l-+:l+-—2—l-
X Xx° x-

H X"+l _ _l__'_ 2
ence, 2 (x~1) X +1 +x-l
Tx+4
(3x+2)(x+l)z
Let Tx + 4 A +_l+ C

(3x+2)(x+1)’ T3x42 x4l (x +1)’

Multiplying both sides by (3x + 2)(x + l) , We get

Tx+4=A(x+1) +B(3x+2)(x +1)+C(3x +2) ~___(n
Tx+4=A(x*+2x+1)+B(3x* + 5x +2) + C(3x + 2)

7x +4=Ax* +2Ax + A +3Bx’ + 5Bx + 2B +3Cx + 2C

7x +4=Ax’ +3Bx* + 2Ax + 5Bx +3(x + A + 2B + 2C) (2)
-2
Tofind A,weputldx+2=0>3x=-2>x= 3 ineq. (1), we get

(o3 o 3l

o A(;T +B(- 2+2)(3)+C(—2+2)

3
_.§. = A(%Jz + B(O)(-;:)+C(O)
2. (%T + B(0)+C(0)
2 1A
39
12
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A=——x-—

3 1
A=-6
ToﬁndC,we put (x+l)1=0=>x+ 1=0>>x=-1ineq. (1), we get
7(-1)+4=A(=1+1)" + B(3(-1)+ 2)(-1+1)+ C(3(-1) +2)
-7+4=A(0)2+B(-—3+2)(0)+C(-—3+2)
-3=A(0)+B(-1)(0)+C(-1)
-3=A(0)+B(0)+C(-1)

-3=-C
Or -C=-3
=5 C=3 .
To find A, equating coefTicient of x’ on both sides of eq. (2), we get
A+3B=0
-6+3B =0
3B=6
= B=2
: : : -6 Z 3
Thus required partial fractions are —_—t—
3x+2 x+1 (x+])
7x +4 -6 2 3

Hence, ——M8 @ = o e i 2
(3x+2)(x+1) 3Ix+2 x+1 (x+1)

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

(6)

1 A B C
— +._.._

e T ;

(x=1) (x+1) x-1 (x-1) x+]
Multiplying both sides by(x - 1)2 (x + 1) , we get
l=A(x-—l)(x+l)+B(x+l)+C(x-l)3

L

1
L

(1)

1=A(x? 1)+ B(x +1)+C(x* - 2x +1)

1=Ax°~A+Bx+B+Cx’ -2Cx +C
= Ax’+Cx*+Bx-2Cx-A+B+C _

TofindC,weputx+1=0=>x=~11neq.(]), we get

ei)

-

J

A e

Y [ ]
r ot
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1= A(=1=1)(=1+1)+B(-1+1)+C(~1-1)’
1=A(-2)(0)+B(0)+C(-2)’
i=A(0)+B(0)+C(4)

1=4C

Or 4C=1
o C:.l.
4

To find B, we put (x —1)' =0 =>x-1=0=>x =1 ineq. (1), we get
1=A(1-1)(1+1)+B(1+1)+C(1-1)’
1=A(0)(2)+B(2)+C(0)}

1=A(0)+B(2)+C(0)
1=2B
Or 2B=1
— B= -l-
2
To find A, equating coefficient of x* on both sides of eq. (2), we get
A+C =90
A+ LI 0
4
A=
4

~1/74 1/2 1/4
+ +—
1

Thus required partial fractions are

& (x--])2 X+1

1
2(x-1)° +«4(;.:-'-1)

l _ ]
(x-2)=(x+l) 4(x -1)

Hence, “+

3x’+15x+16

(7)
(x+2);'-'
Solution:
3
x? +4:-(+4i3:u:2 +15x+16
+3x° +12x 112
3Ix+4
Ix- +15x+16 3x+4
— =3+

x" +4x +4 (x+2f
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(x+2) _x+2+(x+2)’
Mu'ltiplying both sides by(x + l):t , We get
3x+4=A(x+2)+B 1y o« i
3x+4=Ax+2A +B (2} imEE
To find B, we put (x+2)z =0 x+2=0>x=-2imneq (I} weget:
3(-2)+4=A(-2+2)+B

: 3x +4 A B

i [ -
.
¢ ' e

-6+4=A(0)+B
-2=B
Or B=_2 £ -"-:-;'J’. 7 '-I"f'--'-"l.j
To find A, equating coefficient of x on both sides of eq. (2), we get,
A =3
. . . 3 -2
Thus required partial fractions are + -
X+2 (x+2)
2
Hence. 3Ix +|5x:-l6=3+ 3 - 2 :
(x+2) x+2 (x+2)" )
1
@) ———
(xz -l)(x+l) | _
| A B 2@ . i e it
Let — ——+ x

Multiplying both sides by (x - 1)(x +1)". we get

I=A(x+1)" +B(x-1)(x+ ');.*' F(;}) i S
I=A(x"+21+l)+B(x"—l)+C(x-—]) ‘)

I=Ax2+2Ax+A+Bx2-—B‘- i S g 5
Vv A0
I=Ax’+Bx"+2Ax+Cx+A§Bﬁ-_ X3 RaV4 4-3(2)

To find B, we putx — | =0 =>x=11ineq. (1), we get
1=A(1+1) +BO-=1)(1+1)+C(1-1)

1= A(2)" +B(0)(2)+C(0)

= A(4)+B(0)+C(0)

1=4A
Or '4A=|

ol 5T N ]
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= A=-l-

4
To find B, we put (x+l)2=0:>x+ 1=0=>x=-11ineq. (1), we get
1= A(-1+1)" + B(=1-1)(-1+1)+ C(~1~1)
1=A(0)" +B(-2)(0)+ c(-z)

1=A(0)+B(0) +C(—2)
1=-2C

j Or -2C =1

{

‘\‘ s C — ""'—l"

\ 2
To find A, equatlng coeﬁicacnt of x’ on both sides of eq. (2), we get
A+B 0 " L e w1 '

1.
Z +B."—"'0

Thus required partial fractions are flik + - ~ M = /'22
x-1 x+1 (x+l)

Hence, :(;_—.)‘m“z(m)

Resolution of fraction when D (x) consists of non-repeated irreducible quadratic

factors.
Rule III:
If a quadratic factor (ax’ + bx + c) with a #°0 ocdur once as a factor of D(x), the partia
Ax + B

fraction is of the form —————— where A and B are constants to be found.
(ax’ +bx + c) .

-y -

SOLVED. EXERCISE 4.3

Resolve into partial fractions.

3x-11
(x+3)(:|:z +1)-

(1)

3x-11 A Bx+C

(x+3)(x’+l) x+3 x? +1
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