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

Rule lII

If o quadratic factor (ax? + bx + ¢) wvath ¢ # 0 occur once gs a factor of D(x). the

Ax+ B

partial froction is of the form —
ax” + bx +¢

where A and B are constants to be found.

Exercise 4.3

Resolve into partial fractions.

3x—11
Y e

Solution:

3x-11] A _B,f +C

+

(.\'+3)(x: +l) - x+3 x +1

Multiplying both sides by (x+3)(x" + l). we get

3x—11=A(x"+1)+(Bx+C)(x+3) ... (1)
3Ix=1l=Ax" + A+ Bx" +3Bx+Cx+3C
3x-11=Ax* +Bx* +3Bx+Cx+ A+3C ... (2)

Tofind A, weputx+3=0=x=-3incq.(]), we get
3(=3)=11=A((-3) +1)+(B(-3)+ C)(-3+3)

-9-11= A(9+1)+(-38+C)(0)
-20=104
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or 104 =-20

Dividing both sides by '10, we get
=>A=-2

To find B and C, equating coefficient of x~ and constant on both sides of eq.(2),

we get
A+B=0
-24+8B=0
= B=2
And A+3C=-11
-24+3C=-11
3C=~11+2
3C=-9

Dividing both sides by "3', we get
C=-3
-2 2x+(-3)

+ -
X+3 x° +1

Thus required partial fractions are

3x~11 -2 2x=3
3

(x+3)(x +l) Tx43 x4

Hence,

3Ix+7
(2) (F+1)(x+3)
X +l)(.r+3)
Solution:
3x4+7 _.4.§'+B iy

<4

(x"" +I)(.r+3) X +#1  x+3

Multiplying both sides by (.x: + l)(r +3). we get

www.topstudyworld.com



www.topstudyworld.com

x+T=(Ax+B)(x+3)+C(¥* +1) .. (1)
Ix+T=Ax" 4+34Ax+ Bx+3B+Cx" +C

Ix+T=Ax" +Cx” #3Ax+Bx+3B+C

TofindC,weputx+3=0=x=-3ineq.(]), we get
3(-3)+7=(A(-3)+ B)(-34+3)+ C((-3) +1

947 =(-34+8)(0)+C(9+1)

-2=10C
or 10C = -2

Dividing both sides by "10', we get

= (==—

To find A and B. equating coefficient of X* and constant on both sides of (2).

we get

And

Thus required partial fractions arc

A+C=0

_36
— 8
36 |

—_x-

3B

12

Bs==
5

112 -
—X —
5 5,5

x*+1 x+3
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3Ix+7 _ox+12
(x':+l)(x+3) 5(,r:+l) 5(x+3)

Hence,

1
(x+l)(x2 +l)

Solution:
] A Bx+(C

(x+1)(x° +I)=.\'+l "+l

(3)

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

I=A(x* +1)+(Bx+C)(x+1) ... (1)
l=AX" 4+ A+ By + Bx+ Cx+C
I=Ax* +Bx" + Bx+Cx+ A+C ... (2)

Tofind A, weputx + 1 =0=>x =~ 1necq.(1), we get
l=.4((-l ): +l)+(B(-l )+ C)(=1+1)
1=A(1+1)+(-B+C)(0)

I = 4(2)

or 24=1

Dividing both sides by '2', we get

::».--l=l

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

we get
A+B=0
Z4B=0 A==
2 2
— . i --l
2
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And A+C=
! !
E+C= A:E
C=l-~
2
C==
2
l -1 1
2 2773
Thus required partial fractions are —— + —= <

Hence, ———— = —— - X

(.\'+l)(,r'? +l) 2(x+1) 2(.\': +l)

O9x=17
Y )

Solution:
Ox -7 A Bx+C

4

(.r+3')T.r: +l)=x+3 x o+

Multiplying both sides by (x + 3)(x" + 1), we get

IX=T=A(x" +1)+(Bx+C)(x+3) ... (1)

Ox—T7=Ax + A+ Bx +3Bx+Cx+3C
Ox=7=Ax" +Bx" +3Bx+ Cx+ A+ 3C

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

9(-3)-7=4((-3) +1)+(B(-3)+C)(-3+3)

-27 -7 = .4(9 +1)+(=38+C)(0)
-34 =104
or 104 =-34

Dividing both sides by "10', we get
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-34 17
:'4=—=——
10 5

To find B and C, equating coefficient of x* and constant on both sides of (2),

we get
A+ B =10

-17 17_ 6

—x....—

Thus required partial fractions are D2 .. 2
x+1 x" +1

Ox~7 -17 17x~6

-

(.t+3](x': +I)= S(x+1) S(xz +l)

Hence,

3Ix+7
) G +9)

Solution:
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3x+ 7 A Bx+C

let —————= +

(x+3)(x*+4) x+3 x 44

Multplying both sides by (x + 3)(.\': + 4). we gel

3x+T=A(x"+4)+(Bx+C)(x+3) .. (1)
3x+ 7= Ax 4444 By +3Bx+Cx+3C
3x+7=Ax" 4+ Bx* +3Bx+ Cx+4443C ... (2)

Tofind A, weputx +3=0=x=-3 ineq.(1). we get
3(-3)+7= ,4((-3 ) +4)+(B(-3 )+ C)(~3+3)
~“9+7=A(9+4)+(-3B+C)(0)

-2=134
or 134=-2

Dividing both sides by "13", we get
2

D> A=-—
]

To find B and C, cquating cocfficient of x* and constant on both sides of (2),

we gel

And 44+3C=7
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C:ﬁxl
1373
C=2>
13
2 2 33
— o o w—
Thus required partial fractions are —3— 4+ 1313
X+3 x +4
H 3x+7 -2 2x+33
CNncee,

(x+ 3)(1’3 + 4) ) 13(x+3) : l3(.\'"’ +4)

)
.-

(6) (x+ 2)'(.1'2 +4)

Solution:

X A Bx+C
+

Let _—— -
(x+2)(x' +4) x+2 x*+4

Multiplying both sides by (x + 2)( X+ 4). we get

X =A(x +4)+(Bx+C)(x+2) L. (1)
X =Ax" +444+ Bx" +2Bx+Cx+2C
XA + B #2Bx+Cx+44+2C ... (2)

Tofind A, weputx4+2=0=x=-2incq.(l),we get
(-2) =A((=2) +4)+(B(-2 )+C)(-2+2)
4=A(4+4)+(-2B+C)(0)

4 =84

or 84=4

Dividing both sides by '8, we get
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To find B and C, cquating cocfficient of x* and constant on both sides of (2).

we get
A+B =1
l+B= l:l
2 2
B=l-l
2
::»i;%‘:l
2
And 4.44-2(:0
4(l]+2("-0 A-l
v 2
2+2C =0
2C =-2
— C=-l

.l_ lx_l

Thus required partial fractions are ST —
x+2 x +4

= | X=2

(x+2)(x" +4) . 2(x+2) ) 2(x* +4)

Hence.

l . 1
X411 (x) +(1) (x+1)(x —x+1)
I A . Bx + C

(.r+l)(.r: -.x+|) B x+] x* =x+l

Let

Multiplying both sides by (x + l)(x: ~x+1), we get
1= A(xX =x+1)+(Bx+C)(x+1) .. (1)
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= Ax" - Ax+ A+ Bx + Bx+Cx+C
= Ax’ +Bx* - Ax+Bx+Cx+ A+C ... (2)

Tofind A, weputx+1=0=x=-1lineq.(]),we get

1= A((=1) = (=) +1)+(B(-1)+C)(-1+1)
l=A4(14141)+(-B+C)(0)
1=A(3)+(-B+C)(0)

or 34=1

Dividing both sides by 3', we get
l

> A=~
3

To find B and C, cquating cocfficient of x* and constant on both sides of (2),

w¢e get
A+ B =0
l+B=0 A=l
3 3
B=-
3
And A+C=
l l
—+(C = A==
3 2
(Tzl—l-
3
Cul
3
l -] 2
== —_— e —
Thus required partial fractions arc =2y u
X+l X =x+]
Hence, - =s

X+l 3(x+l) -3(.7:: -x+1)
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x° +1
(8)

X +1
Solution:
.'l’:+|= xo 41 = x° +
L () (1) () (x - x0)
bt x4+ ; A i Bx+(C

(.r+l)(.r: -x+l) x+l x*=x+1

Multiplying both sides by (x + I)(x: - X+ l). we get
.‘l'2+|=.4(.t:—.t+l)+(3x+(.')(.’c+l) ....... (1)
X tl=A - AxX+ A+ B+ Bx+Cx+C

X +l=Ax" + B - Ax+Bx+Cx+ A+C .. (2)

Tofind A, weputx + 1 =0=>x=~11mnecq.(l), we get

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

2=A(3)

or 34A=2

:).4--2
3

To find B and C, equaung coefficient of x* and constant on both sides of (2),

we get
A+B=1
P, 2,
—+8B=1 c A==
3 3
2
Bels=
3
le
3
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And A+C=]
2 2
-+ =] A =—
3 3
2
C=1-—
3
C=x
3
2 I 1
= —-X + =
Thus required partial fractions are 3 4 3 3

X+ x'=-x+1

-
-

X +1 2 X+ 1
- i ——" M
x*#+1 3(x+1) 3(.1" -x+l)

Hence,
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