g A:-l-

4
To find B, we put (x+l)2=0:>x+ | =0=x=-1ineq. (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'

N 2
To find A, equatmg coeﬁicacnt of x’ on both sides of eq. (2), we get
A+B=0 i e el o

1.
Z +B."—"'0

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

e ) (xe1) 4(X—|)_4(X+|)_2(x+l)

Resolution of fractios when D (x) consists of non-repeated irreducible quadrati

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) .

- -

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? 41
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Multiplying both sides by(x + 3)()(2 + l) , we get
3x —11=A(x? +1)+(Bx + C)(x +3)

3Ix-11=Ax*+ A +Bx? +3Bx +Cx + 3C
3x-11=Ax’+Bx?+3Bx+Cx+A +3C _ (2)
To find A, weputx+3=0=x=-3 ineq. (1), we get

3(-3)11=A((-3)" +1)+(B(-3) +C)(-3+3)

-9-11=A(9+1)+(-3B+C)(0)
-20=10A

or 10A =-20
Dividing both sides by ‘10°, we get

(1)

=-2
To find B and C, equating coefficient of x* and constant on both sides of eq. (2), we
get
A+B=0
-2+B =0
B=6
B=2
And A+3C=-1I
-2+3C=-11
3C=-11+2
3C=-9
Dividing both sides by ‘3’, we get
=-3
Thus required partial fractions are =4 + w
X+3 X" +1
3x-11 -2 2x-3
Hence, —— = e
(x+3)(x_.2+l) x+3 x‘+1
4
@ T
(x +l)(x+3)
Solytion:
3x +7 Ax+B C

(x* +1)(x+3)  x*+1  x+3
Multiplying both sides by(x: + 1)(x +3), we get
Ix - +7 = A(Ax + B)(x +3)+C(x* +1) . (1)

3Ix -+7=Ax’ +3Ax+Bx +3B+Cx’ +C
Ix+7=Ax"+Cx’ +3Ax +Bx+3B+C (2)
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Tofind A, weputx +3=0=>x=-3ineq. (1), we get
3(=3)+7=(A(-3)" +B)+(-3+3)+C((-3)" +1)
~9+7=(-3A+B)+(0)+C(9+1)

~2=10C
or 10C =~2

Dividing both sides by ‘10°, we get
1

-
ey

5
To find A and B, equating coefTicient of x* and constant on both sides of eq. (2), we
get
A+C=0
A+ (—-l-) = ()
3
A= -
3

l/Sx+12/S+—l/S

x?+1 X +3
3x -7 X+12 1

MO ) (x+3) s(xT+1) S(x+1)

Thus required partial fractions are

He

y — 1
(x+l)(x’fi- l)

Solsien:

k.

l A Bx+c
I —— 2
+ 1
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get

(4)

Solution:

Multiplying both sides by(x + 1)(){1 + l), , we get

1=A(x* +1)+(Bx+C)(x +1) (1)
1=Ax’+A+Bx?+Bx+Cx+C
I=Ax’+Bx’+Bx+Cx+A +C (2
To find A, weputx+ |=0=>x=-1Ineq.(l), we get

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

(

!

|
or 2

1
>

2)

>
|

]
s = —
2

To find B and C, equating coefTicient of x* and constant on both sides of eq. (2), we

A+B=0

J—-{-B:O ':A:-I.
2

B=—v

2
And A+C=]

1+C=l ‘cA=—
2

Thus reqmred partial fractions are 12 + —l/2x+1/2

X +1 (x +1)

Hencc,-——-————]——-—= Sl ]
(x+1)(x*+1)  2(x+1) 2(x+1)
Ox -7
(x+3)(x’+l)
Let 9% -7 A Bx+C

(x+3)(x? +1) Tx+3 x4l
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Multiplying both sides by (x +3)(x* +1), we get

9x -7 =A(x*+1)+(Bx+C)(x +3) (D)
Ix-7=Ax"+A +Bx’ +3Bx+Cx +3C
Ix-7=Ax?+Bx? +3Bx +Cx + A +3C (2)

Tofind A, weputx+3=0=>x=-3ineq. (1), we get
9(-3)-7=A((-1)" +1)+(B(~1) +C)(-1+1)

-27-7=A(9+1)+(-B+C)(0)

-34=10A
or 10A =-34
= A=-£=—£
. 10 5
To find B and C, equating coefficient of x* on both sides of eq. (2), we get
A+B=0
—-]—l+B=0 '.'A=-E-
5 5
B=—
2
And A+3C=-7
-1-?-+3C=-'7 '.'A=--!-?-
5 5
3C=-‘7+—l—7-
5
18
3C=-—
5
18 1
C=-—x-
53
Cum
5

-17/5 . 17/5x-6/5

Thus required partial fractions are

X +1 x* +1
Hence O9x -7 _ 17 ” 17x -6
'(x+3)(x’+l) S(x+1) 5(x*+1)
3x+7

w (x+3)(x’l +4)

Saltion:
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et 3x+7 A

Bx + C

‘ (x+3)(;|:1 +4)=;_+—?:+ x’+4

Mukltiplying both sides by(x + 3)()&2 + 4), we get

31|:+7=A(:u:2 +4)+(Bx +C)(x +3)

Ix+7=Ax’+4A +Bx? +3Bx+Cx +3C

3Ix+7=Ax?+Bx? +3Bx +Cx +4A +3C

Tofind A,weputx+3=0=>x=-3ineq. (1), we get

3(-3)+7=A((-3)" +4]

+(B(-3)+C)(-3+3)

-9+7=A(9+4)+(-3B+C)(0)

-2=13A
or 13A =-2
= A= ——3-
13
To find B and C, equating coefficient of x* and constant on both sides of eq. (2), we
get
A+B=0
—3+B=0 '.'A=--2—
13 13
B==
13 .

And 4A+3C=7

4(—-2—)+3C =7
13

—-§-+3C=7
13-

Thus required partial fractions are

-2/13 2/13x+33/13

+ 2
X +3 X +4

)

— @
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9x +7 __ =2 p 2x +336
(x+3)(x* +4) 13(x+3) 13(x*+4)

xl

(x+ 2)(1:I +4)

Hence,
(6)

X’ A Bx+C

Let —— — = ——
()HrZ)(ch2 +4) x+2+ X~ +4

Multiplying both sides by (x + 2)(:.:2 + 4), we get
x* = A(x? +4)+(Bx +C)(x +2)

X* =Ax" +4A + Bx® +2Bx +Cx + 2C

x* = Ax® + Bx® +2Bx +Cx + 4A + 2C (2)
Tofind A, weputx+2=0=>x=-2ineq. (1), we get

(-2)° = A((-2) +4)+(B(-2)+C)(-2+2)
4=A(4+4)+(-2B+C)(0)
4=8A
or 8A =4

4 1

= E = E |
To find B and C, equating coefficient of x* and constant on both sides of eq. (2), we
get

A+B=]

l+B=l ?Az-l
2

R—)

—

x+2C=90

2C = -2

=y (=~
1/72  1/2x -1

e o -
X+ 2 X" +4

Thus required partial fractions are
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] A Bx +C

L

et —m—mm——————— =
(x+l)(x’—x+l) x+1 x?-x+1

Multiplying both sides by (x + l)(:uc2 - X+ l) we get

l=A(x’-—x+l)+(x+l)(Bx+C) (1)
l=Ax’-Ax+A+Bx? +Bx+Cx+C

1= Ax’+Bx’ -Ax+Bx+Cx+A+C (2)
To find A, weputx+1=0=>x=-11neq. (1), we get

1=A((=1)" = (-1)+1)+(B(-1)+C)(-1+1)
1=A(1+1+1)+(-B+C)(0)
) = A(3)+(-B+C)(0)

or 3A=l

— A=-—|—

3 a
To find B, and C, equating coefficient of x’ and constant on both sides of eq. (2), we
get
A+B=90
l+B=0 ':A=—l
3 3

B=l—
3

And A+C=1

CamScanner


https://v3.camscanner.com/user/download

Thus required partial fractions are 122 + M

X+] x‘—-x+1
] | X -2

Hence, = i B
x’ +1 2(x+1) 3(:(1-)(-{-])
x’+1
x> +1
X*+1_ x'+1 x? +1
41 (x)+(1) (x+1)(x2-x+1)
2
Let — X 1  _ A Bx+C

(x+1)(x2—x+l)=_x+l x'=x+1
Multiplying both sides by(x + I)(x2 -X+ l) we get
x’+l=A(x’—x+l)+(Bx+C)(x+I) (1)

x’+1=Ax’ ~Ax + A+Bx* +Bx+Cx +C

x’+1=Ax*+Bx’-Ax+Bx+Cx+A +C R )
Tofind A, weputx+1=0=x=-1ineq. (1), we get

(-1)’ +1=A((-1)' =(<1)+1)+(B(-1) +C)(-1+1)

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

2=A(3)
= A= %
To find B, and C, equating coefficient of x* and constant on both sides of eq. (2), we
get
A+B=1
E+B=l TA=—E
3 3
2
B] =
| 3
B=-
3
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—+C =] A=—
3 3
Cinf 2
3
C==
3

2/3 1/3x+1/3
+_.._...—...-..._—-

x+] x°-x+]1
X% +]1 2 X + 1

x’ +1 3(x+l)+3(x’-x+])

Thus required partial fractions are

Hence,

Resolution of a fraction when D (x) has repeated irreducible quadratic factors.

Rule IV:
If a quadratic factor (ax' + bx + c) with a = 0, occurs twice in the denominator, the
corresponding partial fractions are '

Ax +B o gx+D
(o +brec) " (ax* + brvc)

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

SOLVED EXERCISE 4.4

Resolve into partial fractions.

3 &
(1) )
(x +4)
X’ Ax+B Cx+D
Let = — +

(x"' +4): x'+4 (x2 + 4)2
Multiplying both sides by(x"' +4)2 , we get
x' =(Ax -i-B)(:l(2 +4)+Cx+D

x' = Ax’ +4Ax +Bx?*+4B+Cx +D
To find A, B, C and D, equating coefficient of x’, x?, x and constant on both sides of

_(h)

eq. (2),
We get.

Coefficient of x " A=

Coefficient of x”: B=0

Coefficient of x: 4A+C =0 (2)
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