PARTIAL FRACTIONS

The quotient of two numbers or algebraic
expressions is called a fraction. The quotient is
indicated by a bar (—). We write, the dividend
on top of the bar and the divisor below the bar.

x2+2
For example,

S 1S a fraction with x = 2 #
x—2

0. It x =2 =0, then the fraction is not defined
because x-2=0 = x=2 which make the

denominator of the fraction zero.

Rational Fraction:
N (x)

An expression of the form ——, where N(x)
D(x)

and D(x) are polynomials in x with real

coefficients, is called a rational fraction. The

polynomial D(x) # 0 in the expression.

2x
(x=1)(x+2)

x2+3
(x+1)2(x+2)

For example, and

are rational fractions.

Proper fraction:

. . N(x) . _
A rational fraction , with D(x) # 0 1s

D(x)

called a proper fraction if degree of the

polynomial N(x) in the numerator is less than
the degree of the polynomial D(x) in the

: 2 2x-3
denominator. For example, ——

and

x? L
are proper fractions.

3+

N(x)
D(x)

called an improper fraction if degree of the
polynomial N(x) is greater or equal to the

degree of the polynomial D(x).
5x 3x2+2 6x"

“E 2 e Tx 12 et
fractions.

How we can we reduce the improper
fraction into proper fraction?

Every improper fraction can be reduced by
division to the sum of a polynomial and a
proper fraction. This means that if degree of
the numerator is greater or equal to the degree
of the denominator, then we can divide N(x)
by D(x) obtaining a quotient polynomial Q(x)
and a remainder polynomial R(x), whose
degree is less than the degree of D(x).

A rational fraction , with D(x) # 0 1is

are 1mproper

Thus %z 0(x)+ 11;(();))  with D(x) # 0,
R(x)

where Q(x) is quotient polynomial and
D(x)

1s a proper fraction.
1 Resolve the fraction

X-x2+x+1
X245
Solution:
Let N(x)=x3-x?+x+1 and D X)=x*+5
By long division, we have

into proper fraction.

x—1

25 d —xr il
+ +5x

— X —dx+]

FAL 5

—4x+06

= x24 v+ —dx+0
:(,\‘—l)+
x2+5 X245




Activity:

Separate proper and improper fractions

| . 24+5
(1 1 B— (ll) - o~
X2 (.\'+1)(x+2)
‘e - ‘j .2 7 .
i Ftl (1v) i
-1 (_\'——1)(_\‘—2)
Ans.
m Improper Fraction
(11) Proper Fraction
Qn) Improper Fraction
(iv) Proper Fraction

m Convert the following improper

fractions into proper fractions:
3x2-2x-1 - 6x3+5x2-6

(1) ————— (i
x2—x+1 (1) 2x2—x—1

~ '_’_r) _
(1) Solution: Jx—dt—l

5

X —x+1

Let N(x) = 3x*-2x—1 and D(x) = x’=x+1
By long division, we get

)}rf‘/?—Zx—l

X —x+1
+ 347 F3x 43
x—4
3x*—2x -1 -
Thus 3wo2xol g x4
X —x+1 X" —x+1
6x° +5x—6
(ii) Solution: Y - al
2x —x—1

Let N(x) = 6x’+5x* -6 and D(x) = 2% x—1
By long division, we get
3x+4

2x’—x—] )ﬁ/x/‘(+5x2—6
i,éx/f¥3xz +3x
M+3x—6

t}%/(}’;A,X;Ll

Tx -2
Thus
"5y’ Tx -2
bx X b gy X
2t —x—1 2xt—x—1

et

Resolution of Fraction into Partial
ractions:

N(“‘), with D(x) # 0
D(x)

can be resolved into an algebraic sum of

Every proper fraction

components fractions. These components
fractions of a resultant fraction are called its
partial fractions. Here four cases of partial

fractions are discussed, as follows:

Resolution of an algebraic fraction into
partial fractions, when D(x) consists of
non-repeated linear factors:

If linear factor (ax + b) occurs as a factor of
D(x), then there is a partial fraction of the

form

, where A 1s a constant to be
ax+b

found.

N(x)

D(x)

D(x) = (a;jx + by) (azx + by) ...
all factors distinct.

We have

N(x A
( ) = 1 + AZ + A} 4+ -+ L
D(x) ax+tb  axtb, a,xtb, a x+b,

Where A|A,....A, are constants to be

In , the polynomial D(x) may be written as,

(apx + by) with

determined.
Example 1:

)
Resolve x+4

(x—4)(x+2)

Solution:

into partial fractions.

Sxt4 A B
(x=4)(x+2) x=4 x+2

Multiplying throughout by (x — 4)(x+2).
weget Sx+4 =Ax+2) + B(x —-4) ... (11)



Equation (i) is an identity, which holds good
tor all values of x and hence for x = 4 and
N=-=2
Putx—-4=0iex=4 in equation (ii) We get
SH +4=AH+2)
20+4 = A (6)

0A =24 = |A =4

Putx+2=0 1e,x= =2in equation (ii) We get
S(=2)+ 4=B(-2-4)
-10+4 = B (-6)
— -6B= -6= |B=1

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

Thus required partial fractions are _%_,_!

x—4 x+2
Sx+4 4 1
Hence - = +
(.r—4)(x+2) x—4 x+2

This method is called the zeros’
method. This method is especially useful with
linear factors in the denominator D(x).

An 1dentity is an equation, which is
satisfied by all the values of the variables
involved. For example, 2(x + 1) = 2x+2 and

2x? . . .
—— =2x are identities, as these equations are
x

satisfied by all values of x.
Example 21
1

Resolve' into partial fractions.
3+x-2x°

e can be written as for
34+ x—2x

, —1
convenience
2x2—x-12

The denominator
D(x)=2x2-x-3
2x2-3x+2x -3
=x(2x=3)+ 1 (2x=3)
= (x+1)(2x-3)
—1 —1 A B
[et, = = +
2x7-x-3 (x+1)(2x=3) x+1 2x-3
Multiplying both sides by (x + 1) ( 2x - 3),
Weget —1= A2x=3)+B(x+1)......0)
~1 =2Ax -3A +Bx +B

Solution:

-1 =2Ax + Bx -3A+B
Ox -1 = (2A+B) x -3A+B
Equating coefficients of x and constants on
both sides, We get
2A+B = 0...(1)
Subtracting (ii) from (1),
(2A + B) — (-3A +B) = 0—(-1)
2A+B +3A-B=1

—3A+B=-1...(11)

S5A=1= |A=—
5

Putting the value of A in equation (11)

_3(§]+B=—1
oo

B=-1 +i
5
B -5+3 B= -2
5 5
Thus, ! - ! - 2
3+4x-2x2  5(x+1) 5(2x-3)
Note: General method applicable to resolve
N(x)

all rational fractions of the form

D(x)
is as follows:

(1) The numerator N(x) must be of lower
degree than the denominator D(x)

(11) If degree of N(x) is greater than the
degree of D(x), then division is used
and the remainder fraction R(x) can be
broken into partial fractions.

(1) Make  substitution of  constants
accordingly.

(iv)  Multiply both the sides by L.C.M.

(v) Arrange the terms on both sides in

descending order.

(vi)  Equate the coefficients of like powers
of x on both sides, we get as many as
equations as there are constants in
assumption.

(vit)  Solving these cquations, we can f{ind
the values of constants.



EXERCISE 4.1

Resolve into partial fractions.

G A
0.1 7\_‘)
(X+1)(x=3)
C_C
Solution: - /x=9
(x+1)(x=3)
¢ C
Let 7x—9 = A B (i)

, +— ...
(x+1)(x=3)  x+1 x-3
Muluplying equation (i) by (x + 1) (x = 3)
IX=9=AX=-3)+Bx+1) ... (i)

As equation (i) is an identity which is true for
all values of x.

Put x-3=0 ie x=3 . and
Put x+1 =0 1e x=-1
Putting x = 3 and x =- 1 in (ii) we get
For x =3 For x=-1
7(3)-9 =+BB3+1) T(-1)-9= A(-1-3)
21 -9 = 4B -7-9 = —4A
12 = 4B -16 = -4A
— |B=3 = |A=4

Putting the value of A and B in equation (1)

We get the required partial fractions as.

4 . 3
x+1 x-=3

Thus 73_9 = i + )
(x+1)(x-3) x+1 x-=3

, x—11

Q.2 (x—4)(x+3)

Solution: x 1]

' (x—4)(x+3)

et s A B 4

= + ..
(x —4)(x+3) x-4  x+3
Multiplying by (x~4)(x+3) on both sides, we get
x— 11 =A(x+3)+B(x-4)....... (11)

As equation (ii) is an identity which is true for
all value of x.
Putting x+3=0 ie x=-3

and x—-4=0 1e x =4 in (1) we get
For x=-3 For x=4
-3-11= B(-3-4)|4-11= A4 +3)
-14 =-7B | -7 =7A
= [B=2 = A =-1
Hence the required partial fractions are
x—11 -1 N 2
(x—4)(x+3) x—4 x+3
3x-1
Q.3 o1
Solution: -1
x?—1
3x-1 _ 3x—1
x2—1 (x—1)(x+1)
Let Ix ] A B (i)
(x=1)(x+1) x—1 x+1

Multiplying both sides by (x—1)(x+1), we get
IXx-1=AX+1)+B(x=1) ....... (i1)

As equation (11) 1s an identity which is true for

all values of x.

Let x+1 =01e x=-1and

x—1=0 1e x=1

Putting x=-1 and x=1 in (il) We get
For x =1 For x =-1
3(D-1=A{0+1)|3-1)-1=B(1-1
3-1 =2A -3-1 = -2B

2 =2A —4=-2B

= |A=l = |B=2

Hence the required partial fractions are

Ix—1 | 2

= h—{___
(x—l)(x%—l) X=1 x+1




Q4 N0
X"+ 2x—3
Solution: >
X2+ 2x =3
X=-5 x-5
XTH2X-3 X 43x—x-3
3 x-S
T x(x+3)=1(x +3)
B Xx—5
C(x=1)(x+3)
x> A B M

(x=1)(x+3) x-1 x+3
Multiplying both sides by (x—1) (x+3), we get
X-5=AX+3)+Bx-1)........ (i)
As equation (i1) 1s an identity which is true for
all values of x.
Let x+3 =0 = x=-3
and x-1=0 = x=1

Putting x = — 3 and x=1 in equation (ii) we get
Forx =-3 Forx =1
-3-5= 4B(-3-1) | 1-5=A1+3)
-8 = -4B -4 = 4A
B:__S :_—4

—4 =
= [B=2 |=

Hence the required partial fractions are

X—35 B -1 2
x2+2x-3 x—1 x+3
0.5 3x+3
' (x—1)(x+2)
. X+3
Solution: 1)(x+2)
3x+3 A B .
Let = . (1)

(x=1)(x+2)  x—=1 x+2

Multiplying both sides by (x—1)(x+2), we get
3x+3 =A(x+2)+B(x—-1)....... (i)

As equation (ii) is an identity which is true for
all values of x.

Let x-1=0 e x =1

and x+2=0 1e X = -2
Putting x =land x = -2 in equation (i1) we get

For x=1 For x =-2
3()+3=A0+2) | 3(-2)43 = B(-2-1)
3+3 = 3A -6+3 = -3B
6 = 3A . -3 = -3B
A:é B:ﬁ
3 -3
= [A=2 = |B=1
Hence the required partial fractions are
3x+3 2 N 1
(x-1)(x+2) x-1 x+2
0.6 Tx—25
(x—4)(x-3)
Solution: TX=25
(x—4)(x-3)
Let Tx—25 ~ A B

(x—4)(x-3) - X—4+ x—-3

Multiplying both sides by(x—4) (x — 3), we get
TX-25=AX-3)+Bx-4).....(11)
As equation (11) is an identity which is true for
all values of x. o
Let x-3=0 1ie x =3
and x-4=0 1ie x =4
Putting x =3 and x =4 in equation (ii) we get
Forx =3 Forx =4
7(3)-25 =B(@B3-4) | 7(4) -25=A (4 -3)
21-25 = -B 28-25 = 1A
-4 = -B 3 = A

= |B=4 = |A=3

Hence the required partial fractions are
TX =125 3 4
= +
x-4 x-3

(x—4)(x=3)




mﬁ IS an  improper

fraction.  First we resolve it into proper
fracuon.
By long division we get

|
X2+ X —O6VXZ+2X +1

TX2+xx+6
X+7
249
We have X2+ 2x+1 . X+7
X2+x—-06 X24+x-6
Let xt7 - A B (i
(x=2)(x+3) x—2+x+3 )
Multplying both sides by (x-2) (x +3), we get
X+7=AX+3)+Bx-2)......... (i1)

As equation (1) 1s an identity which is true for
all values of x.
Let x+3=01e x = -3
and x-2=01e x =2
Putting x = -3 and x = 2 in equation (ii) we getf.
For x =-3 Forx =2
~3+7 =B(-3-2) |2+7 = A(2+3)
4 = -5B 9 = 5A
— |B = _i = |A = 2
5 5

Hence the required partial fractions are
X2+2x+1 | 9 4

(x=2)(x+3)

T5(x-2) 5(x+3)

6x3+ 5x* -7
3x2-2x-1
6x3+5x2—7
Ix2-2x—1

First we resolve it into proper fraction.

2x+3
T2 2x =1~O6x3+ SxT=T

6 x3F 4xT 4 2x

0.8

Solution: is an improper fraction.

Ox2+2x -1

X2 6x 3

8x -4

6x3+5x2-7 - (2x 43+ T 8x—4
3x2-2x -1 (3x+1)(x-1)
Now, Let 8x—4 = A + B
(3x+1)(x—1) 3Ix+1 x-—1
....... (1)

As equation (ii) is an identity which is true for
all values of x.
Let x-1=01e x =1

and 3x+1=0 1.e x=-%

: -1 s |
Putting x=1and x = ? in equation (i1) we get

For x = ~
Lt For x=——1
3
8(1)~4 = B [3(1) + _
(D (3(1) + 1] 8(——lj-—4: AE__l_lj
3 3
-4 = 4B -8 _,_ A(1-3)
' 3 3
4 =4B —8-12  A(-4)
= 4B=4 3 3
Bzi —_20 — ﬁA
-4 3 3
= [B=1 = |A=5
Hence the required partial functions are
6 3 2 __
x3+5x2-7 — o434 5 1
3x2-2x-1 3x+1 x-1

Resolution of a fraction when D(x) consists
of repeated linear factors:

If a linear factor (ax + b) occurs n times as a
factor of D(x), then there are n partial {ractions

of the form.



A A,

IL
T A SO L , where
kL.’.\ r{‘\ ku’.\”F /?)“ (([_\"F/))“
AL AN A, are constants and n > 2

IS U positive integer,

\ '\-) e f\)
—.{%-: \ + — +...+ A, -
D\-\') ((LH”}’) ((L\'—i-b)~ (cu‘+b)
1
Resolve 3 into partial

(x-1) (x-2)
fractions.
Solution: Let,
| A N B C

. C+
1) (vm2) aml (eml) e

Muluplying both sides by (x—1)2 (x-2), we get
[=AX = D(x=2) + B(x = 2)+C(x = 1)?

AXZ=-5x+2)+Bx=2)+ C(x2-2x+1)=1. ....(1)

Since (1) 1s an identity and is true for all

values of x

Put x-1=0 or x =1 1n (1), we get
B(l-2)=1

= -B=1 or |[B =-]
Putx-2 =0 or x=2 in(1), we get

C2-12=1

C(l) =1 = C =1

Equating coefficients of x2on both the sides of (i)
A+C =0
i A= -C

A=—(l) = |[A=-]

Hence required partial fractions are

Thus, = o




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




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)’




EXERCISE 4.4

x3
1 —
Q (x2+4)2
3
Solution: ————
(x2+4)2
3 D :
Let . :AX+B+ &x+b (1)
(x2+4)2  x2+4  (x2+4)2
Multiplying both sides by (x2 + 4)2, we get
x*=(Ax+B)(x2+4)+(Cx +D)
x3 = Ax(x24+4) + B(x2+4) + (Cx+D) ........ (11)

Equating the coefficients of x3, x2 x and
constants, we get

Coefficients of x3: A =1
Coefficients of x22 B =0
Coefficients of x: 4 A+C=0
4(1)+C=0
= C=-4
Constants: 4B+D =0
40)+D =0
= D =20

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

X3 _ X 4x

(x2+4)2 x2+4—(x2+4)2

X' +3x24+x +1
(x+1)(x2+1)2

Q.2

X' 4+3x24x +1
(x+l)(x2+l)2

Solution:

Let x“+3x2+x+1= A +Bx+c+px+r«,
(x+1)(x2+1)2 x+1  x24] (x2+1)2

(1)

Multiplying both sides by (x+1)(x2+1)2 we act

X432 x4+ 1= A(X2+1)2 + (Bx 4C) (x+1)(x241)



+H(Dx+E)X +1).....(i1)
VNI :A(x4+’2x2+1)+Bx(x3+x2+x+l)

\ FCEAHX24X+D+DX(x+1) + E(x + 1)
X7 H+3X2 +X+1 = A(x4+2x2+l)+B (x4+x3+x2+x)

| +COH24X+ D+D(x2+X)+E(x+1).. (iii)
Putting x+1=01e x=- lin eq.(ii),we get

DM 3D D+ L= A2+ 12
L+3 (1) =1+ 1 =A+1)2
4 =4A

= A =1

Now equating the coefficients of x4, x3, X2, X
and constants, we get from equation (iii)

Coefficients of x*: A+B =1
1+B =1
B=1-1
= [B=0
Coefficients of x3: B+C=0
0+C =20
= C =0

Coefficients of x2: 2A +B+C+D=3

2(1) +0+0+D =3

Coefficients of X: B+C+D+E=1

O0+0+1+E= 1
E=1-1
= [E =0

Putting the value of A, B, C and D in

equation(i) we get required partial fractions.

xE3xPex4l 1 X
(x +1)(x2+1)2 x+] (x2+1)2

xZ
Q3
S (x+1)(x2+1)2

-

2
Solution: X

(x+1)(x2+1)2

Le X2 _ A Bx+C Dx+E )

t (X+1-)(X2+1)2_ et +(><2+1)2
Multiply both sides by (x+1)(x2+1)? we get
x2 = A (x%+1)2+ (Bx+C)(x+1) (x2+1)
+ (Dx+E) (x+1)....... (11)
x2 = A2+ D+BxO3+Hx2+x+1)
+C(x3+x2+x+1)+Dx (x+1) +E(x+1)
X2 = A X42x24+ DB 3 +x24X)

+CO3+X24+Xx+D+D(x24+x)+E(x+1). . .(i11)

Putting x+1=01i.e x = 1 in equation (ii) we get
(1= A[1*+1P
I = A(l+1)?

1 = 4A = |A =

1
4

Now equating the coefficients of x*, X3, x2, x
and constants we get from equation (ii1)

Coefficients of x*: A+B = 0

l+B:():>B:-~l
4

B+C=0

—1+C:0:> :l
4 4|

Coefficients of X2 2A+B+C+D=1

1\ 1
7] [ IR S
4) 4 4

Coefficients of x® .




Coetticients of ¢ B+ C+D+E= 0
| U |
——+—+—+E = 0
4 4 2

—+E =0

19 | —
I
|
o | —

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

X2 B 1 B x-1 N x—1
(x+1)(x2+1)2 4(x+1)  4(x2+1)  2(x2+1)?
x2
Q4
(x—1)(x2+1)2
2
Solution: x
(x—l)(x2+1)2 :
x?2 :
Let _ A BX+C+ Dx+E (l)

(X—l)(X2+1)2—x—l " X2+l (x2+1)2

Muluplying both sides by (x — 1) (x2 + 1)2, we get
x2 = A X2+ 1)+ (Bx+C) (x— 1) (x2+1)
+ (Dx +E)(x = 1)....(i1)
= A OCH2x2+1) + Bx(x=1)(x2+1)
+C(x—=1)(x2+1) + Dx(x=1)+ E(x = 1)
2 = AX'+2x4+]) + B(x*-x3+x2—x)

+C(x3—x24+x-1)+D(x?2—x) + E(x = 1)... (111)

Putting x — I = 0 i.e x = ] in equation (ii) we get
(1)2 = A[(1)2+1]?
I = A(l+1)?

| =4A =

T

I
4
. . 4
Now equating the coefficients of x”, x3, x2 and

x in equation (111) we get

~

Coeflicients of x*s A+B = 0

l+B =0
4

:>B=—l,
4

Coefticientsof x3: =B+ C= 0
— (—ij+ C =0
4

::>C:—l
4

Coefficientsof x2: 2A+B-C+D =1

{8)-4- 3o

1 1
———+1+D:1
2 4 4
D=1-1
2
po 2!
2
D =+
2

11
b eco
4 4 2
-1
—+E = 0
2
E - L
2

Putting the valuc of A, B, C., D and E in
cquation(1) we get required partial {ractions.

d(x=1)  4(x241) 2(x241)2

x* = 1 X +1 X+ 1
_*~

(x=1)(x2+1)?



A
X

(x1+%2)_2

Q.5

Solution: -

.‘\'4 X . )
) - IS an  improper
.2 4

k.\“*’rj)z X" +4x2+4

fraction.  First we resolve it into proper
fraction.

1

4
X
x? +4x2+4\/

+x +4x*+4

—4x2-4

x* -4x2-4
=] + ——
(x2+2)2
—4x2—-4  Ax+B Cx+D
(x2+2)2 x2+2  (x2+2)2
Muluplying both sides by (x*+2)2 we get
-4x2-4=(Ax+B) (xX*+2) +(Cx+D)

—4x2 —4=A (x3+2x) +B(x2+2) +Cx + D...... (i1)

Equating the coefficients of x3, x2, x and
constants in equation (1i) we get
Coefficients of x> A =0

Coefficients of x B = -4
Coefficients of x: 2A +C=0
2(0) +C=0

=C =0

Constants: 2B+D = -4

20-4)+D = -4

-8+D=-4

D=8-4

b-4
Putting the value of A, B, C and D in
equation(i) we get required partial fractions.

X" —4 4
- — =1+ + :
(x2+2)? x2+2  (x?242)?

X.1 ~ ] 11‘ »}— Ll
f;+2)2 B x242  (x242)2

)

X
.6 —_—
R EFE
5
Solution: W
X5 X5

=— 1s an improper fraction.
(x2+1)2 x*+2x2+1

First we resolve it into proper fraction.
XI’\

x*+2x2+1y A

i,x/si 2x3tx

X
x> —2x3—-X
_ = X +—
(x2+1)2 : (x2+1)2
—2x3— Ax+B - Cx+D .
Let 2% _OX ol ()

(212 il (2r1)
Multiplying both sides by (x2+1)? we get
—2>-43—x=(Ax+B) x2+ 1)+ (Cx +D)
2x3Xx=AX+x)+Bx2+1)+Cx+D
Equating the coefficients of x3, x2, x and
constants we get

Coefficientsof x3: A = -2

Coefficientsof x2: B = 0

Coefficientsof x : A+C = -1

-2+C = -1
C=-1+42
=C =1
Constants: B +D=0
0+D=0
= D =0
Hence the required partial fractions are
X’ —-2X X
— = X+ +
(x2+1)2 X2+1 (x2+1)2
X’ 2X X
= — =X - +
(x2+1)2 X241 (x2+1)2



Q. 1 Multiple Choice Questions:

!Q

Four possible answers are given for
the following questions. Tick (v') the
correct answer.
(X+3) =X2+6x+9is
(@) alinear equation
(b) an equation
(¢) anidentity
(d) none of these
2x+1

is
(x+1)(x-1)
(a) an improper fraction
(b) an equation
(c) aproper fraction
(d) none of these
x3+1
(x- 1) (x +2)

(a) a proper fraction

(b) an improper fraction

(c) anidentity

(d) a constant term

A fraction in which the degree of
numerator is less than the degree of
the denominator is called

(a) anequation

(b) an improper fraction

(c) anidentity

(d) a proper fraction

is

N(x)

D(x)’
with D(x) # 0, where N(x) and D(x)
are polynomials in x is called

(a) an identity

(b) an equation

(c) a fraction

(d) none of these

The identity (5x +4)? = 25x* + 40x + 16
is true for

(a) one value of x

(b) two values of x

(c) all values of x

(d) none of these

A function of the form f (x) =

ISCELLANEQUS EXERCISE - 4

7. A fraction in which the degree of the
numerator is greater or equal to the
degree of denominator is called
(a) a proper fraction
(b) an improper fraction
(c) anequation
(d) algebraic relation

8. Partial fractions of x-2 are

(x—l)(x+2)
of the form
@ 2,2 ) A, B
x-1 x+2 x—1 x+2
(©) L+BX+C (d) AX+B+ C
x—1 x+2 x—1 x+2
2
9. Partial fractions of X+
(x+1)(x*+2)
are of the form
() 2ot
Xx+1 x2+2
A
(b) +Bx+C
x+1 x2+2
Ax+B C
(© +
x+1  xZ+4+2
d) A 4 Bx
Xx+1 x%Z+2
2
10. Partial fractions of Xl are
(x+1)(x-1)
of the form
@ A, B
x+1 x-1
(b) 1+ A Bx+C
X +1 X—1
© 142, B
x+1 x-1
(d) Ax+B C
(x+1)  x-—1
ANSWER KEY
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Q.2 Write short answers of the following questions:

(1) Define a rational fraction.

e e N
An expression of the torm with D(x) #0 -
D

and N(xX) and D(x) are polynomials in x with
teal coeflicients, is called a rational fraction.
Every fractional expression can be expressed
ds aquotient of two polynomials.

(i)  Whatis a proper fraction?

N(x)

A rational fraction , with D(x) # 0 is
D(x) _

called a proper fraction if degree of the
polynomial N(x) in the numerator is less than

the degree of the polynomial D(x) in the
denominator.

(11i)  What is an improper fraction?
N (x)
D(x)
called an improper fraction if degree of the
polynomial N(x) is greater or equal to the

x2+1
x—1
(iv) What are partial fractions?

A rational fraction

, with D(x) # O is

degree of the polynomial D(x) e.g

N(x) )

, with D(x) #0
D(x)
can be resolved into an algebraic' sum of
components fractions. These components
fractions of a resultant fraction are called its
partial fractions.

Every proper fraction

(v) How can we make partial fractions
of X-2 ?
(x+2)(x+3)
Soluti X2
Solution:
(x+2)(x+3)
-2 A B .
[Let X = + — ... (1)

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

Xx—2=A+3)+B(x+2) ....... (1)
As both sides of the identity are cqual for all

values of x,
Put x+2=01.ex =-2 incquation (ii), we gct

Now put x+3=0 i.e x= -3 in equation (ii) we get
-3-2=B (-3+2)
-5=-B
-
Putting the value of A and B in equation(i) we
get required partial fractions.

X—2 —4 5

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

(vi)  Resolve

into partial fractions.

Solution: ! =
21

Let I = A+B

(x=1)(x+1) x—=1  x+1

Multiplying both sides By (x — 1) (x + 1), we get

I=AXx+D+Bx-1) ............ (11)
As both sides of identity are equal for all
values of x

Putting x- 1=01i.e x = lin equation (ii) we get

l=A(+1)
I =2A
— A = l
2
Putting x+1 =01iex =- I in equation (ii) we get
1 =B (-1-1)
| =-2B
— B= —l
2

Putting the value of A and B in equation(i) we
get required partial fractions.
—_— I I
2(x+1)

21 2(x-1)
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(vi1) Find partial fractions of ——

(+1)(x-1)

3
(N+D(x=1)
3 A B
Let /oo = 2 = (1)
(X+D)(x=1)  x+1 x-1 ‘
Multiplying both sides by (x+1) (x = 1), we get
3= AX-D+Bx+ D (i1)
As both sides of the identity are equal for all
values of x.
Putx + 1=0i1ex = —lput in equation (ii) we get

3=A(-1-D

Solution:

A=
2

Now putx—1=01.e x =1 in equation (i) we get
— 3 =B(+1)

=-2A =

)

3 = 2B = B = =
N

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

3 -3 3 301 1 ]

(x+1)(x=1) 2(x+1)  2(x=1) 2\x—1 x+1
(viii) Resolve X into partial fractions.
(x-3)2
Solution: ———
(x-3)2
A B .
Let —~ = T (i)
(x=3)2 x-3 (x-3)2
Multiplying both sides by (x-3)Z, we get
X =AX-3)+B ... (1)

As both sides of the identity are equal for all
values of x,
Putx—-3=01e x =3 in equation (ii) we get

3 =B
= B =3
Now comparing the cocfficients of x, we have
e
Putting the value of A and B in equation(i) we
get required partial fractions.

X I 3

(x-3)2 T x-3 ' (x=3)2

(ix)  How we can make the partial
X

fractions of (x " a) (x —a) ?
X
Solution:
orton (x+a)(x—a)
Let X = A + B (1)

(x+a)(x—a) x+a x-a
Multiplying both sides by (x + a) (x — a), we get
X =A(x-a)+Bx+a)  ............... (11)
As both sides of the identity are equal for all

values of x,
Putx +a=01.ex=-a putinequation (ii) we get

-a = A(-a-a)
—-a = —2aA
= A= 2
—2a
1
= A= —
2
Now put x —a = 01.e x =a in equation (ii) we get
a = B(a+a)
a = 2aB
= B = 2
2a
1
= B = —
2

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

X _ 1 N 1
(x+a)(x-a) 2(x+a) 2(x—a)

1 1 |
=— +
2\x+a x-a

(x) Whether (x+3)? = x2 +6x+ 9 is an
identity?

Answer:

Yes (x+3)2 = x2 +6x +9 isan identity
because it is true for all the values of x.




