Resolve into partial fractions:

0.1 x2—-3x+1

(x—1)2(x~2)
Solution:

2_3x ; C .
Let — sl = A + b + (1)

(x=1)(x=2) x—=1 (x-1)2 x-2
Multiplying both sides by (x—1)2(x-2),we get
x2=-3x+ 1= A(x=1)(x-2)+B(x-2)+C(x—1)? ..(i1)
X2-3x+ 1= A(X2-3x+2)+B(x-2)+C(x>-2x+1)
Putting x-1=0 1.e x=1 1n(11) we get

(2=-3(H+1= (1-2)
1-3+1= B(-1)
-1=-B
=B=1"
Putting x-2=0 1e x = 2 in (i1) we get
2P-32)+1=C(2-1)

4-6+1=C
-1 =C
Equating the coefficient of %2 in (ii) we get
1=A+B
. l=A-1
= A=1+1
A=2
Hence the required partial {ractions are
x2=3x+1 _ 2 N 1 l
(x=1)2(x-2) x=1 (x=1)2 x=2
02 X2+ 7x +11 |
(x+2)%(x+3)
Solution:

(x+2)2(x+3) x+2 (x+2)2 x+3
Multiplying both sides by (x+2)% (x + 3)
= XA TXA = A(X+2)(x4+3)+B(x+3)+Cx+2)2

XTI+ T=AX2H5X4+0)+B(x+3)+C(x2+dx+4) . (i1)

Putting x+2=01ex=-21n (i) we gel
(~2)2+7(—2)+11:B(ﬁ2+3)
4-14+11=8

= B=1

Putting x+3 =0 i.c x= -3 in (ii) we get



ST (3 R = (=34 2)2
O 2+ 1l =C (=)
20-21=C (1)

Equating coetficient of x2 in (11) we eet

A+C=1
A=1=1
A=1+1
A=2]
Hence the required partial fractions are:
X2+7x+11 2 1 1
M\ 2/ b = + o
(X+2)2(x+3)  x+2 (x+2)2 x+3
9 ,
Q.3 , 1y
(x=1)(x+2)2 7
Solution: .
Lot 9 _ A B C (i)

. - + +
(x=1)(x+2)2  x=1 x+2 (x+2)2
Multplying both sides by (x — 1) (x + 2)%, we get
O9=AX+2?2+Bx-D&+2)+C(x-1).>1)

Putting x—=1=0 1ie x = [ in(il)) we get

9 =A(1+2)7
9= A(3)
9 =9A
Putting x+2 =0 1e x = -2 1n (1) we get
9=C(-2-1)
9 =-3C _
— C=-3
Equating the coefficient of x? in (i1) we get
A+B=0
B=-A
B=-1
Hence the partial fractions are
9 ] I3
(c=1)(x+2)2  x—1 x+2 (x+2)?
0.4 x'+1
' X2{x—1)
Py Al _
Solution: — — = — 1S an umproper

Z(ao—1)  x3-a?
fraction. First we resolve itinto proper
fraction.

X +1 x2+1] )
— = (x+DHh)+—— ... (1)
xz(x~l) (x+D) xz(x—l)
-2
Let x2+1 _ é E C
xz(x—l) x  x2 x-—1

Multipiying both sides by x*(x — 1) we get
X2 +1=AX)(x-D+B(x-1)+Cx2...... (ii1)
Putting x =0 in (i11) we get

0+1=BO-1)
1=—B
— B=-1

Putting x—-1=0 1e x =1 1n (1) we get

(2+1=C(1)?

I +1=C(l)

2 =C
— C=2
Equating the coefficient of x? in (111) we get

A+C =1

A+2l=1]

A=1-2
= A=-]
Putting the value of A, B and C in equation(ii)
Thus required partial fractions are

X+ [ 2
L - - -
x2(x—1) (x+1) X a2 " -1

Ix+4

S
N N CTRIE
Solution: Ix+4

(3x+2)(,\+1)2
LetIXH4 - a8

(3.\‘-%2)(.\'+|)2 3,\'+2+.\'+l (,\‘4-1)2
Multiplying both sides by (3x + 2) (x + 1)2 we gt
Tx+4 =AX+D)2HBEAX+H2)(x+1) +C3AX+2) . (1)

-9

L

Putting 3x+2=01.¢c x= — in(ii) we ect
3 ¢



j
=2 !
= —A
39
-18 =3A
A=18
3
= A=-6
Putting. x+1 = 0 i.ex = — 1 in (i) we get
=D +4 = C@BEDH+2)
-7+4 = -C
= -3 = -C
= C=3
Equating the coefficient of x2 we get
A+3B=0
-6+3B=0
3B=6
B= 9 — B=2
3

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

Tx+4 -6 2 3
. = + +
(3x+2)(x+1)? 3x+2  x+1 (x+1)2
1
.6 : \
Q (x-l)z(x+1)
I
Solution:
(x-1)2(x+1)
LC[#I’—-ZM/LF B + ¢ . (1)

(c—1)2(x+1) -1 (x=1)2 x+I
Multiplying both sides by (x = 1)* (x + 1) we gel
I = A(<—D)y(x+1)+Bx+1+C(x—12 (i)

Putting x —1 =0 ic x=T11in(i) we gel
l=B(l+1)
l

Putting <+ 1 =0 ic x= -1 in (i) we gel

I = C(-1-1)
| = C(-2)?
| =4C = |C= !
4
Equating the coefficient of x2 n (i1) we get
A+C=0
A=-C

A:—[ij = A::—1
4 4

Putting the value of A, B and C in equation (1)
we get required partial fractions.
1 -1 1 ]

-1)2(x+1)  (x=1) 2(x-1)2 4(x+1)

2
0.7 32 +15x+16
(x+2)2
) 3XZ+15x+16 3x2+15x +16
Solution: =—
(x+2)2 X~ +4x +4

The given fraction 1s improper fraction. First
we resolve 1t into proper fraction.

By long division,
2

X2+4x +43x2+15x +16
+3x2+12x+12
3x+4
3x24+15x+16 Ax+4 .
=34+— ... (1)
(x+2)2 XZ+4x+4 :
3x +4 A B .
Let = ... (11)

(x+2)2  x+2 (x+2)2

Multiplying both sides by (x+2)? we get

3x+4 = AX+2)+B....... (111)
Putting x+2=0 1.e x = =2 in(iii) we aet
3(-2)+4=18
-60+4=8
e B=-12
Equating the coefficient of X" we get
3=A
= A =73




Putting the value of A and B in cquation (i)
and using equation (1) we get required partial
fractions.

AN+ 15+ 16 - 3 2
—_— = ) -
(x+2)2 X+2 (x+2)2
1
Qs -
(-1)(x+1)
Solution: 1 = l
(xz—l)(x+1) (x-l)(x+1)(x+1)
i - T T
(x=U)(x+1)z 70+ L
1 g - ,& L
Let __A B C 0

: , + + .
(x—l)(\erl)z x=1 x+l (x+1)2

Muluplying both sides by (x—1) (x+1)2 we get
= A(x+1)2 4+ B(x+D(x=D)+C(x = 1) .....(i1)

Putting x-=1=0 1e x=1 in (i) we get

I = A(l +1)?
I=AQ2)
I = 4A
= A = l
4
Puttinge x+ 1 =0 12 x= -1 1n (11) we get
Il =C(-1-1)
| =-2C~
— C = -
2

Equating the coefficient of x? in equation (ii)
weget A+B=0

B=-A
H

B=—| —
4
1

B=-——
4

Putting the value of A and B in equation (i1)
we get required partial fractions.
l 1 | |
2(x+1)?

(x—1)(x+1)2 4(x-1) 4()(-'%]_)

Rule I1I:

Resolution of fraction when D(x) consists of

non-repeated irreducible quadratic factors:

[[ a quadratic factor (ax? + bx + ¢) with a # 0

occurs once as a [actor of D(x), the partial
Ax+ D

(ax:’- +bx+ c)

fraction is of the form , where A

and B are constants to be found.

Example:

Resolve Hx+3 into partial fractions.
(x=3)(x*+9)
Solution:
Ilx+3 A Bx+C
Let, =

+
(x—3)(x2+9) (x—3) X249
Multiplying both sides by (x —3) (x2+9)
= I1x +3 = A*9) + (Bx + C) (x = 3)
= 1x+3=AX+9)+BxX2-3x)+C(x-3)...... (i)
Since (1) 1s an identity, we have on substituting

Xx-3=0 —=x=3
Put x = 3 in equation (1)
33+43=A0O+9)

36 = A (18)
= 18A =36
— A=2

Comparing the coefficients of x2 and x on both
the sides of (1), we get

A+B =0

B=-A

B=-(2)

= B=-2|
-3B+C= 11

= -3-2)+C=11
6+ C=11
C=11-6

— C=5

Putting the value of A, B and C, we oct
requircd partial fractions.
[1x+3 2 -2x+5

(x-3)(x219)  x-3  x249




