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

form a. . where A ts a constant to be found.
ax+b
N(x) | |
In , the polynomial D{x) may be written as,
D(x)
D (x) = (a;x + b) (a;x + 63)..... (8, x + b,) with all factors distinct.
N
Wehave, NV A A A A
D(x) ax+b a,x+b, a)x+b, ax+b,

where A), A,, ... . A, are constants to-be determined.

Note:
. . . N(x) .
General method applicable to resolve all rational fractions of the form = ( 1s as follows:
X
(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.
(vi1) Equate the coefficients of like powers of x on both sides, we get as many as

equations as there are constants in assumption.
(vi1)  Solving these equations, we can find the values of constants.

SOLVED EXERCISE 4.1

Resolve into partial fractions.

(1 7x-9
' (x+1)(x-3)
Solution:
7x -9 A B

4 —_—

(x+1)(x-3) x+1 x-I

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

Ix-9=A(xx-3)+B((x+1) (1)

Tofind A, weputx=1=0=>x=-1Iineq. (1), we get
7(H-9=ACF1-3)+B(-1+1)
7-9=a(4)+B(0)
=16=-4 A
-4A=2-16

Dividing both sides ‘—4’, we get

=-4
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To find B, weputx-3=0=x=3ineq. (1), we get
73)-9=A(3-3)+b(3+1)
21-9=A(0)+B (4)

12=4B
Or 4B =12
Dividing both sides by ‘4°, we get
B=3

—4 3

Thus required partial fractions are —— + ——
x+1 x-3

7x -9 4 3
Hence, —m8m8mM —— = — - 4 ——

(x +1)(x-3) Cx+]l x-3

x-11
Y G-4)x+3)

Solution:

x-11 A N B
(x-4)(x+3) x-4 x+3
Multiplying both sides by (x — 1) (x + 3), we get
- x=-11=A(x+3)+B(x-1) (1)
Tofind A, weputx—-4=0=>x=4ineq. (1), we get
4-11=A4+3)+B4-4)
-7=A(7)+B(0)
-7=T7A

or TA=-17

Dividing both sides by ‘7°, we get

=

Tofind B, weputx +3=0=x=-~3ineq. (1), we get
-3-11=A(3+3)+B(-3-4)
-14=A(0) + B (-7)

-14=-7B
Or -7B=-14 .
Dividing both sides by ‘-7°, we get
B=2
Thus required partial fractions are - 14 + x—i—}
" Hence, w2 EEENES WP
: (x— )(x+3) x-1 x+3

3x-1
3
) 71

Solution: -
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Zhl(—l= 3x -1
x’-1 (x=1)(x+1)
Lct__.ﬁ.L.z—A_..p__B__
(x-1)(x+1) x-1 x+I
Multiplying both sides by (x - 1) (x + 1), we get
3x-1=A(x+1)+B(x-1) (1)
Tofind A, weputx-1=0=>x=1ineq. (]1), we get
3(D-1=A{+D+B(1-1)
3-1=A(2)+B(0)

2=2A

or 2A=2

Dividing both sides by ‘2’, we get
A=]

Tofind B,weputx+1=0=x=-1 ineq.'(l),weget
3-D)-1=A(C1+1)+B(-1-1)

-3-1=A(0)+B(-2) )
—4=sz .
Or -2B=-4
Dividing both sides by ‘-2’, we get
B=2
. : ; -1 2
Thus required partial fractions are —— + ——
x-1 x+]
Hencc,§¥1=—i+i
x‘=-1 x-1 x+]
X-5
4 ——
@ x’+2x-3
Solution:
X-5 _  X=3
x?+2x-3 x’+3x-x-3
- X753  __ X-5
x(x+3)-1(x+3) (x-1)(x+3)

_x=5 _A B
(x-1)(x+3) x-1 x+3
Multiplyigg both sides by (x — 1) (x + 3), we get
x-5=A(Xx+3)+B(x-1) (1)
Tofind A, weputx—1=0=>x=11neq.(l), wepget
1 -S=A(1+3)+B(1-1)
-4=A(1+3)+B (0)
—4=4A
Or 4A=-4
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Dividing both sides by ‘4’, we get
A=-1
Tofind B,weputx+3=0=x=-3ineq. (1), we get
-3-5=A(3+3)+B(-3-1)
-8 =A(0)+B(4)

-8§8=-4B
Or —4B = -8
Dividing both sides by ‘—4’, we get
B=2
Thus required partial fractions are i S + =
x-1 x+3
Hence, lx—S 4____].__.,. -
x°+2x-3  x-1 x+3
() 3x+3
(x-1)(x+2)
Solution: *
3x+3 A B

(x-l)(x+2) —1+x+2
Multiplying both sides by (x - 1) (x + 2), we get
Ix+3=A(x+2)+B(x-1)__ (1)
Tofind A,weputx—-1=0=>x=11neq.(l), we get
3(D)3=A(1+2)+B(1-1)
3+3=A3)+B(0)

6=3A

Or 3A=6

Dividing both sides by ‘3' we get
A=2

To find B,weputx+2=0=>x=-2ineq.(]),weget
3(2)+3=A(-2+2)+B(-2-1)
-6+3 =A(0)+B(-3)

-3=-3B
Or -3 B=-3
Dividing both sides by ‘-3°, we get
B=1
Thus requ:red partial fractions are -—-—2— + l
x—1 x+2
3x+3 -2 l |

Hence,

(x-1)(x+2) x-1 x+2
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(6

(7
Solution:

7x - 25

Jee
Solution:

7x - 25 A B
+

(x-4)(x-3) x-4 x-3

Multiplying both sides by (x — 4) (x — 3), we get
Tx-25=A(x-3)+B(x-4) (1)

Tofind A, weputx-1=0=>x=1ineq.(]), we get
7(4)-25=A(4-3)+B(4-4)
28-25=A(1)+B(0)
3I=A

Or A=3

To find B, we putx -3 =0 = x =3 in eq. (1), we get

73)-25=A(3-3)+B(3-4)

21-25=A(0)+B(-1)

Let

-B=-4
Or B=4
B=1
; ; : 3 4
Thus required partial fractions are +
x-4 x-3
7x - 25 3 4

(x —4)(x -3) Tx-4 x-3

Hence, -

x’+2x+1

(1-2)(x+3)

x?+2x+1 " x'+2x+]
(x-2)(x+3) x*+3x-2x-6

- xT+2x +1

T x1+4x-6

By long division, we have

1

x’+x—6ix’+2x+l
tx +xF6

X="}

x?+2x +1 X+ 7

(x-2)(x+3)  x+x-6
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" X+ 7
(x-2)(x+3)

et X+ 7 A+B

e e ———————————————
(x-2)(x+3) x-2 x+3
Multiplying both sides by (x - 2) (x + 3), we get
X+7=A(x+3)+B(x-2) (1)
Tofind A, weputx-2=0=>x=2ineq.(]), we get:
2+7=AQ2+3)+B(2-2)
9=A(5)+B(0)

9=5A
Or SA =9
Dividing both sides by ‘S°, we get
A= -?-
S

To find B, we putx+3=0:>x=—l3 in eq. (1), we get
-3+7=A(3+3)+B(-3-2)
4=A(0)+B(-5)

4=-58B
Or ~-5B=4
Dividing both sides by ‘-5°, we get
4
B=3
Thus required partial fractions are .k + b
X-2 Xx+3
Hence :n:"’+2:':_+1___l+ 9 4
T (x=2)(x+3) 5(x-2) 5(x+3)
(8) '6x’ +5x° -7
3x’-2x-1
Solution:

By long division, we have
2x +3

3x° —2x—ljéx’ +5x% -7

+6x’ F4x* F2x
Ix° +2x -7

+9x° TO6X F 3
8x -4
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6x’ +5x° -7 8x -4
a3 A o =21+3+—:——-——————-
3x° -2x -1 3" =3x +x -1

=2X+3+—— i
Ix(x=1)+1(x-1)
8x -4

(3x+1)(x-1)

Let . 51-4 — _).q +i
(B3x+1)(x-1) 3x+1 x-I
Multiplying both sides by (3x + 1) (x — 1), we get
8x-4=A(x-1)+B(3x+1)_ (1)
1 .
Tofind A, weput3x+1=0=3x=-1 >x=--=neq.(l), we get

(]

=2X+3+

3 3
.
3 3
Or —iA=--2
3 3
——, EA_—_.Z._O.
3 3
R ag
J 4
A=3

Tofind B,weputx-1=0=>x=11ineq.(l), we get
8(HN-4=A-1)+B[3(1)+1]}
§-4=A(0)+B@4)

4=4B
Or 4B=4
Dividing both sides by ‘4’, we get
B=1
: . . 5 l
Thus required partial fractions are + —
3x+1 x-1
6x’ +5x° -7 5 l
, —————=2X+3+ + —
Hence 3Ix--2x-1 3x+1 x-1

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

Rule I1:
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If a linear factor (ax + b) occurs n times as a factor of D(x), then there are n partial fractions
of the form.

» +-——A’—2+...+ A, - where A, A, ..., A, areconstantsandn221s a
~ (ax+b) (ax+Db) (ax + b)
positive integer.
N(x)__A A, A
T e ik
D(x) (ax+b) (ax+b)

'+(ax+b)"
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