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Rational Fractiomnd: '
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values of x is called Rational Fraction.

where both P(x) and Q(x)are polynomials and Q(x)= 0 for all

It has two types

Proper Rational Fraction

Improper Rational Fraction

A fraction is proper if degree of the
polynomial in numerator is less than the
degree of the polynomial in the
denominator.

A fraction is improper if degree of the
polynomial in numerator is greater than or
equal to the degree of the polynomial in
the denominator.

Partial Fractions:

“Partial Fractions” are rational fractions obtained by decomposing a single rational
fraction into sum of two or more proper rational fractions.
Partial Fraction Resolution:

Note:

The process of decomposing a single rational fraction into sum of two or more proper
rational fractions is called the “Partial Fraction Resolution”.

Note: There are two types of equations.

_).l'

! payalicn 1n which two algebraic
AV :

~expressions are equal for some particular
value / values of the variable is called

“Conditional equation”.

N

o

R L T

I, I/:\r..

An equation in which two algebraic
expressions are equal for all values of the
variable is called the “Identity”.




Chapter-5 Partial Fractions

(1) For simplicity conditional equations will be called “equations” here.

(i)  For both “equations” and “identities” “="symbol will be used.~

(iii) Any improper fraction can be conver/ga into a:ftiyed Errn s Whi h CG“”:_IS QF bum of

a polynomlal and a proper “razonai f acticn’

(iv) V‘mow 4 rationalractioniis esvl\ed o d rop.wented into partlal fractions, the result

isqan |den|t)

ThP""QIﬂ

N '] !-‘Nu polynomlals are equal for all values of the variable if and only if these have the

same degree and equal co-efficients for all like terms.

: _P(x)
How to resolve a rational fraction :

Q(x)

into mixed form.

. P(x). : . P(x
@ If (—)1s not a “proper fraction, then first write ( )

Q(x) ’ Q(x)
(it)  ldentify the type of given rational fraction.
(iii) Write an identity according to the type, it will consist of some unknown constant.
(iv) Simplify and equate the co-efficients of like terms on both sides of identity.

(v) Solved the resulting equations to get value of unknown constants.

Case-l:

When Q(x) has only non-repeated linear factors:
The polynomial Q(x) may be written as:
Q(x)=(x—a,)(x—a,)..(x—a,) where a, #a, #...#a,

P(X): A + A +...+i is an identity. —~ |
Q(x) x—-a x-—a, x-a, TV L T v

. \ - . o '.l 1 1 '._ .l_ \ 1 5 | -
Where, the coefficients A\ A,,...-Arere’'ursnonin Sonstants te be found.
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Partial Fractions

Example:

Resolve _TxX+2> into partial fractions._

(x+3)(x+4)

Solution: T\ A A

Suppoges T | = WL R A S
PROEE | e \\ s

7tz || LA LI B
COXHB) (X)L X5 x+4

" I|
W s

| ‘| witiplying both sides (x+3)(x+4)

=  Tx+25=A(x+4)+B(x+3)

As two sides of the identity are equal for all values of x,
Let us put x+3=0 = x=-3in equation (ii)

We get —21+25=A(-3+4)

= A=4

Putting x+4=0—= x=—41in equation (ii)

We get —28+25=B(-4+3)

= B=3

Hence the partial fractions are:

x+25 4 N 3
(x+3)(x+4)_x+3 X+4|
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EXERCISE 5.1
Resolve the following into partial fractions.

1 |
A1 ),

© x*-1

Solution: __—,1_'.:/‘___1./ A

X —1- : \'T-!TJ.')-\-X_ 1\ r
RRARARAE |
Lot— A L\ AP S 0
S0 (x AL (e x+1 0 x-1

[T Q Muttiplying both sides by (x-+1)(x—1), we get

Wl(x_l)x(xjtl)(x—l):(%j(}(ﬂ)(x—l) +(%)(x+l)(}/f)

1=A(x-1)+B(x+1) (i)
As two sides of identity are equal for all values of x, let us put
x—1=0 = x=1 in equation (ii), we get

1= A(0)+B(2)

=|B==
2

Q Putting x+1=0 = x=-1 inequation (ii), we get

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

1= A(-2)+0

= A:—1
2

Putting the values of A and B in equation (i) _
So we have, B —~N | AN
1 1 — .. .I .II-__.I ..-' \ ..I .l _. _.I ..\'_.\. . ..---;__. A

—— — = )

I_- :___ 2

~ = + YA BA
(x+1)(x -1} x+1 =0 W0 A
-,_-" \ .'.,.'--T:--\- }__ 1 ws |\ N A
Hence e parial fréctiohs ale: | \ -

1 5

(XO1{x=1)  2(x-1) 2(x+1)
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Partial Fractions

Q.2

Solution: &
Since the degree of polynssiial of numermor and de,ncrmrrator 's th al sv |t is |mproper

\ ~'::,_J:"":'3':'- J

xZ+1

(x+1)(x-1)

LA | [} &

"\

Ratlonal Fraction. Flrst trar shrn itiing c n |x=d fnrr. nv Aivision.

Rt

x*+1 \ !
x> -1

1
X2 —li X +1

_xz/ml

Dividing x*+1 by x*-1, we have quotient = 1 and remainder = 2, therefore

X +1—1+ 2 =1+ 2
x? -1 X2 -1 (x+1)(x-1)
Let 2 A B

(x+1)(x-1) - x+1Jr x—1

Multiplying by (x+1)(x—1) on both sides of equation (ii), we get

2=A(x-1)+B(x+1)

Which is identity equation in x.

Putting x—1=0= x=-1 in equation (iii)
2=A(0)+B(1+1)

2=2B

~[B-1

Putting x+1=0—= x=-1in equation (iii)
2=A(-1-1)+B(0)

2=-2A

=[A=-1] - O

i _I.'

Putting the values of A ano B m equatm L (u) vxe guf '

ey

T’..___,.:._'-. I.'. ‘*":.I. “"' :1_ . ‘x \

(x+1)(x ) X4 1 x4 1
B\, J,,mg e(LaT'u-. \I)
!—‘ei‘ue ihe “partial fraction are:

x?+1 1 1
— =1+ -
X -1 Xx—-1 x+1

(i)

(if)

(iii)

x.
-..... .y ..h-
e %)
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Partial Fractions

2X+1
.3
Q (x-1)(x+2)(x+3)
Solution: Let, ) VL AT N
2x+1 A—- B'_. C— |}

X—1)(x+2)(x+3) x—) \x&8| %3
(X=D)(X+2)(x+3) x—] \x*21 A3 |

= —I= T 44—
-

Multipiyéng By (%~1)(% +2)( :::) "ribuss sides of equation (i), we get

(2x71)= A‘fX'-J;'2;:(‘,:+-3',+.'B'(>.<—1)(x+3)+C(x—l)(x+2)
| [\, \Wingh i@ & identity in x

Putting x—1=0=>x=1 in equation (ii)

2(1)+1=A(1+2)(1+3)+B(0)(x+3)+C(0)(x+2)
3=A(3)(4)+0+0

= 12A=3

Putting x+2=0=>x=-2 in equation (ii)
2(-2)+1=A(0)(x+3)+B(—2-1)(-2+3)+C(-2-1)(0)
—4+1=0+B(-3)(1)+0
-3=-3B

~[E=1

Putting x+3=0= x=-3 in equation (ii)
2(-3)+1=A(-3+2)(0)+B(-3-1)(0)+C(-3-1)(-3+2)
—6+1=0+0+C(—4)(-1)

—5=4C
% - '.-"'_ -\.1 .'\-\..I
~lc __> ~ \ \ \{ O\
4 = et \ i i

Putting vataes of A, B.and € in/equeticy (i} ) |
._..-I ._I I'. _I--'\-\.":.. -\._I I—:I;I .I ._'\"'H. \ _E A

Xt i 4

=

s e —
o XD HE) (es) Tx-1 0 x+2 x+3

\| -.k-. J N

“Wlefice the partial fractions are:

2X+1 1 1 5

(x-1)(x+2)(x+3) 4(x-1) x+2 4(x+3)

(i)
(i)
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Q.4

Solution: The factor x* +7x+10 |n the dp“omlna 0| 09“ bz fit to ueo us "

3x?-4x-5
(x- 2)(x2 + 7x+10)

Consider x° +7x+10_ X +3X 2410
X(X+ )) 7(x4 J;-(_=+ )(x+2\
So, ' L

| 3y? L dx5— 3x2 — 4x—5

x=2)(x +7x+10) (x=2)(x+2)(x+5)

Let

3x2—4x-5 A N B N C
Xx—2)(x+2)(x+5) X—2 x+2 x+5
(x=2)(x+2)(x+5)

Multiplying (x—2)(x+2)(x+5) on both sides of equation (i), we get
3x* —4x—-5=A(Xx+2)(x+5)+B(x—2)(x+5) +C(x—2)(x+2)

Which is identity in x
Putting x—2=0= x=2 in equation (ii)

3(2) -4(2)-5=A(2+2)(2+5)+B(0)(2+5) +C(0)(2+2)

3(4)-8-5=A(4)(7)+0+0
~1=28A

= A=_—1
28

Putting x+2=0—= x=-2in equation (ii)

3(-2)° —4(-2)-5=A(0)(-2+5)+B(-2-2)(-2+5) +c(—2—2)(9).

12+8-5=0+B(—4)(3)+0

15=-12B - U~
—15.. YFAR!

= B==7- . VL WY
I N\ TR N\

'ruttlng X+5=0=x=-5 in equation (ii)

3(-5)° —4(-5)-5= A(-5+2)(0)+ B(-5-2)(0) +C(-5-2)(-5+2)

75+20-5=0+0+C(-7)(-3)

| [} &

(i)

x.
-..... .y ..h-
e %)



Chapter-5 Partial Fractions

90=21C
:C:% = k v
21 =Y i '..q.m -_..I [ -
7 L L - . .'. .'-_ ! 1 AL L X
Putting ;‘Ffe'-vé-ll-les.af }01.,'3 :;n_d ¢ in emetlu;‘;\i) '
VAWVl s 30
o~ ___:;_xfi_-ﬁzixr.s C 28 a4 . 7
[N RY w2)(Xx+2)(x+5)  x— 2" X+2  x+5
' Hence the partial fraction are:
3x"-4x-5 3% 1 5
(x=2)(x+2)(x+5) 7(x+5) 28(x—-2) 4(x+2)
1
5
> D (x-1)(3x-1)
Solution:
1 A B C .
Let Tttt —
° (x-1)(2x-1)(3x-1) x-1 2x-1 3x-1 ®
Multiplying by (x-1)(2x-1)(3x-1) on both sides of equation (i), we get
1= A(2x-1)(3x—1)+B(x—1)(3x-1)+C(x—-1)(2x—1) (ii)
Which is identity in x.
Putting x—1=0 = x =1 in equation (ii)
- A(2(1)-1)(3()~1)+ B(0)(3(1) 1) +C(0)(2(1) -1)
1=A(1)(2)+0 + 0
= A= 1 - |I-..'&,;:- Z-". :-\ x S
Putting 2x-1=0 —=2x=1) 5 = '1; in equnllonm) '
S ..-- = .\...'. II--'. ! .' ‘.'..",\_. ".."l._ 1
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Q.6

it

— - — e T ';;

Putting 3x 1= 0:>3x 1_>x L il.iE]_U..iti‘).n (ii‘,.viegi-t =

", ‘-'-

ik U 0564 wc(——i[z@—@
INESRNE e

-
Il
Q)
7N\

|
w| b

I5)

= |C= i)
2
Putting the values of A,B and C in equation (i), we get
1 9
1 _ 2 A4 2

(x—1)(2x—1)(3x-1) - x—1Jr 2x—1Jr 3x-1
Hence the partial fractions are:
1 1 4 9

(x—1)(2x-1)(3x-1) _ 2(x-1) 2x-1 2(3x-1)

X

(x-a)(x-b)(x-c)

Solution: Let,

X A B T

+ 4+ ==\

Multip-i'yi"“rj- '{x (K b;(x C)\Kbhth sm‘ °»df'e'qaé-fion (i), we get

Which h |1n=n1uvr1 ¢ 18

R LA B —L)+B(x.--a)(x ¢)+C(x—a)(x—b)

'vuttlng x—a =0=x=a inequation (ii)

a=A(a-b)(a—c)+B(0)(a-c)+C(0)(a—b)
a=A(a-b)(a—c) +0+0

'.:__.-\.
p

, (0

A | A=
"'_..-.. | —
] (i)
(i)
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a
"M aEg G
Putting x—b =0 => x=b in equation (ii),Wa get — "~ " | )
b=A(0)(b—c)+B(b-a)i—c) - (b=a) (7 | | || ' !
b=0+R fo-a)(b—e)+0 |/ /
:F:'—f;___"i_{_'_; VS
ol (s
| Putlingox=c =0 = x=c in equation (i), we get
c=A(c—b)(0)+B(c—a)(0)+C(c—a)(c—b)
c=0+0+C(c—a)(c—b)
c=C (c—a)(c-b)
c
" e
Putting the values of A, B and C in equation (i), we get
a b c
X _ (a—-b)(a-c) +(b—a)(b—c) .\ (c—a)(c—b)
(x—a)(x-b)(x—-c) X—a X—b X—C
Hence the partial fractions are:
X a b C

(x—a)(x-b)(x—c) (x-a)(a—b)(a—c) (x—b)(b-a)(b—c) (x—c)(c—a)(c-b)

6x°+5x2 -7

T
Q 2x% —x—1
Solution:
It is improper rational fraction so, transform it into mixed form.
3Xx+4
6x° +5x° —7 —
2x* -x-1 3 2 AN (7
6x° —3x° —3x A~ A
8x’+3x-7 . () ANV CVAN N
Y ! T i — 1Y 5 5 11 L '.I |
R e St S W A O T R S e A
Dividing 61 F5x - 7 Ly 2P \ﬁ“ we nave
_ Qugijen; =\ 3x 4 ‘arid Remainder 7x - 3.
s e | - il
WP 5K — - .
-.-!W:3X4_4+72X—3 (i)
2x°—-x-1 2xX°—x-1

Consider, 2x* —x—1
= 2x% —2x+x—-1
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Q.8

TG e - 4 13

= 2x(x=1)+1(x-1) = (x=1(2x+1)
So (i) becomes

6X3+5X2_7 7X_3 - . W ...._.% ._.| _I r )
————— =X+t — . | -
2X°—x-1 (x=D@x+1) 00
Let, , RYFA '

DEM ’i_";;:_E":_" )
(X 1)(7)( +1) N2x4d

—, it plymu (x 1 2/\-!.-1) on both sides of equation (iii), we get
|| 7%= 3= A2x+1) + B(x-1)

Which is identity in x.

Putting x—1=0=>x=1 in equation (iv)
70)-3=A(2()+1) + B(0)

4=3A

:>A=E
3

Putting 2x+1=0 =X :—% in equation (iv), we get
1(2)-2-n0- 521
2 2
16 _ B(—_ﬂ
2

N

B E - -
3 (&
n W | # =
Putting the values of A and B in eq2tion (if |) wa ge[ A WY [ (9n
4 15 ) -:_—f_l ol o \ RERD |
7x-3 3 3\ O\ _
(x— 1}/?,,\ +I\ A1 —'))H]_ N \

Byusmquar an! (|) N" h hegt

SR il N W 7 N T T N

ook +4+ +
2X°—x-1 3(x-1) 3(2x+1)

2x%+ x%-5x+3
2x% + x2-3x

Solution:

.(.;l)'a

(iii)

(iv)
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It is improper rational fraction first transform it into mixed form.
1

2x3 +x*—3x .
2X°+ X°—3x%,

. 2x+3\ [

Dividilig" 2x* | x*= 5% | 3'by &x* % x*)- 3x, we get
Quotien: =3 and Feinainder = —2x +3

SOLP ErEoX+3 —2X+3

e —3x 2 + X2 —3x
B 2Xx-3
X(2X* + X - 3)

The factor in the denominator 2x* +x—3 can be factorized as,
2x* +3x—-2x-3
= X(2x+3) -1(2x +3)
= (2x+3)(x-1)
So (i) becomes,
2x°+x*-bx+3 . 2x-3

2x° + x* —3x X(Xx—1)(2x +3)

et 2Xx—3 =é+ B N C

X(x=1(2x+3) x x-1 2x+3

Multiplying by x(x—-1)(2x+3) on both sides of equation (iii), we get
2X—3=A(Xx-1)(2x+3) + B(2x + 3)(x) + C(x)(x —1)
Which is identity in x
Putting x =0 in equation (iv)
2(0)-3=A(0-1)(2(0)+3)+B(2(0)+3)(0)+C(0)(0-1) ]
~3=A(-1)(3)+0+0 O\ AartAN
. 3A—_3 = _:__,1_ =\ \ VoL

- —

PR " .

A — 1 o x: | ; . '_I T .I.- .'.. "I._ -'.-_. %,
Putting|x-1=0=\x=" in eauaticir(iv)

il 32 A 3+ B2 +3) + CL)(0)
“=1=0+5B+0

=5B=-1

B=—=
5

23+ x> —5x+3 - 8N |

(i)

(if)

(iii)

(iv)

x.
-..... .y ..h-
e %)
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Putting 2x+3=0=2x=-3 = X =—g in equation (iv), we get

2( 3) 3= A(;—lj(0)+8(0)( 3/2)+ L—\( a-u

2
o-0s0sc(2) =) |
A /\Z/ ¢ .
—6:E'C A
\ A2
s 2(=6 L—J
J| 1 - ( ) 15
c="2
5
Putting the values of A, B and C in equation (iii), we get
1 _4
2x-3 1, 5, 5 by using equation (i), we get
X(x-1)(2x+3) x x-1 2x+3
2x3+x2—5x+3_1_ 11 4
2x° + x> —3x X 5(x—1) 5(2x+3)
Hence the partial fractions are:
2x3+ x> —5x+3 1 1 4
T =1-—+ +
2X7 +X° —3x X 5(x-1) 5(2x+3)

(x-1)(x-3)(x-5)
(x-2)(x-4)(x-6)

Q.9

Solution: It is improper rational fraction first transform it into mixed form.

(x-1)(x-3)(x-5) _ (x—1)(x*-8x+15)
(X=2)(x—4)(x—6) (x—2)(x?—10x +24)
_ x3-8x* +15x—x* +8x-15
 X°—10x% + 24X — 2X% + 20x — 48
x3 —9x?+23x—15
—12%% + 4dy — 48

A1 3~
x®—12x* 1—44X 48j Qx +"3>—15~ J
o~ ){ 1’ \ e
- 3X —21X+33

. J -I. | -q.._...J | .._él)-\.l_ |
AT Dividing x® —9x% +23x—15by x° —12x* +44x —48, we have
Quotient = 1 and Remainder = 3x* —21x + 33

x.
-..... .y ..h-
e %)
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TERE2(E56T) 80x- 2)+4(x 2) " 8(x—6)

x° —9x® +23x —15 1 3x* —21x +33 3x? —21x+33

Let, 1\
3% —21x +33 A BL) C-

(x—2)(x—4)(x —6) x—3'?_Z ?LJ

Multipiyi g Ly, IV—L)/x %)(x @) 0 nouaur‘h iy~

3x* —21x F_3U:.;A_bx DX B Bix—2)(x—6) +C(x—2)(x—4)
Putfing k-\2=C \=—x =2 in equation (iii), we have

'.&m%2&44%:AQ—@Q—@+&®Q—&+Q@Q—®

12-42+33 = A(-2)(—4)+0+0
3=8A

= A:§
8

Putting x—4 =0 x=4 in equation (iii)

3(4)* —21(4)+33 =A(0)(4—6) + B(4—2)(4—6) + C(4—2)(0)
48-84+33=0 +B(2)(-2)+0

-3=-4B

= B:_—3

B=2
4

Putting x—6== x=6 in equation (iii)

3(6)* —21(6) +33=A(6 —4)(0) + B(6 —2)(0) + C(6 — 2)(6 — 4)
3(36) —126+33 =0 +0+C(4)(2)

108—-126+33 = 8C

15=8C
~lc= 15
8 K

Putting the values of A,B and C in equation-Gi), we get — 0 %/ |

3x*-21x+33 8¥ﬁ;ﬁ;£_f'_ii:ﬂ.i‘.'.; WY
(X—2)x. 4)(x -6) .,\-;2-: "*(—-'4' —E..f‘f \ '
By usirig (i), pértian fracliont alie:, "
[0 e A B R &

1
(A—ax)(1—bx)(L—cx)

Solution: Let

= =1 —.—
x® —12x* + 44x — 48 i x* —12x* + 44x — 48 " (x=2)(x-4)(»=5)

(i)
i (i)
(i)
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: - A B C (0
(@l—ax)(1-bx)(1—cx) 1-ax 1-bx 1-cx  ACAN
Multiplying by 1—ax)(1—bx)(1—cx) on botirsides of scuation'(i), we "ge‘__t'._e 2\
1= Al-bx)(1—cx)+ B(l;';-ax)(l— ox) +CiL—aQ(L- bi), e — (i)
Puttlnr.l a, =0,= P.X_IJ .:> ~f.— L éq’ieaﬁéoh (i) | :
all ) lﬂ 1 L

| !1..t(d}“1 c[ jJ+B(O){1 c(aj}cm)@ b(aﬂ
1= A(l—gj {1—-} +0+0
_|ac a’
(a b)(a-c)
Putting 1-bx = 0 = bx =1 = x=% in equation (ii)
1 1
DI
1= 0+B[1—9j (1—3}0
b b
- o755
b b
b2
=P boa)b-9 P
Putting 1-cx=0 = cx=1= x_l_ in equetlon ('. ' ’“f N7
(1 \ A\ ' L
1= Al-© 1 {0) Cl -
(il oo e LL’ NEARE JJ

_qu+n+iufiﬂ j

— R
-\. y J | '-...'Il L
", 1

e
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2

N P — —
(c—a)(c-h) N
Putting the values of A,B and C in gquatiori (i} - 1| |~ N (e .
1 _dtHabite (o b ) c_!fm
(1—ax){:15-—t',x)(1—r‘>g}'_ | Wldax \\ W\ o 1-cx
Hence te farfial fréctions e: | -

- __'1'_ \B Rl a’ b? c?
J J -_|(l ax,(l bx)(1-cx) (a b)(a—c)(1—ax) (b a)(b—c)(1-bx) (c a)(c—b)(1—cx)
s | _.

x* +a’

A1

Q (X* +b*)(x* +c*)(x* +d?)

Solution: Let,

x’=y, then
y+a’
(y+b*)(y+c*)(y+d?)
Let,
y+a’ A B C

7+ (i)

(y +b*)(y+c®)(y+d?) y+b2 y+c®  y+d?

Multiplying by (y+b?)(y+c?)(y+d?) on both sides of equation (i) we get

y+a® = A(y+c®)(y+d*) +B(y+b*)(y+d?)+C(y+b*)(y+c?) (i)
Putting y+b*=0 = y=-b’ inequation (ii)

—b*+a® = A(-b® +c*)(—b* +d?) + B(0)(—b* +d?) + C(0)(-b*+c?)

a’—b* = A(c*-b?)(d*-b*)+0+0

a’—b? N
= A= — [ [~
(c?—b*)(d? —b?) SN A
|n Gaﬁlat}ull\ll; A | o

I_- :___ 2

2

Putting y+¢*=0 = y==0 N\
—? +a-_— ’O)( —C +\i"+ B ¢ +b )Q‘ (] +d2 +C‘( =c* +b2)(0)

a’-c? —O+"’b c)(d"'c)

. ' . 2_¢?
= 8 [N | o=
ININ J NNASE (b?—c )(d* —¢?)

Putting y+d?=0 = y=-—d? inequation (ii), we get

—d?+a® = A(-d? +¢%)(0) + B(~d? +b?)(0) + C(~d? + b?)(—d? +¢?)
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a’—d*=C(b* —d?)(c* —d?) .
22 a2\ (G
- C: 2 a2 d2 2 ~ '._ - _:--.._: ) .5'.‘.-\- \'-\Hl I| I.--' l__,-. --..I"\.\,.\_ s
(b"=d")(c"=d%)| ,--.: A T LN e
.-"l '. i’ __.-" l'. i '.
Putting the values of A, B ano Q. k.‘QLctI(n |) weﬂez L
P L __.-"'-._
At () '-W%r L@ b)) (@ —c)) (6~ — )
(y+b2,(y+c)fy+d) y +b’ y +¢?
-*:"'-I uLI- )"" d?)(c?-d?)
“-.i-.l y+d2
Since y=x*
So,
Partial fractions are
x> +a’ a’—b’ a’-¢’

a’—d?
TR —d))(@ —d?)

(x> +b*)(X* +c*)(x* +d?) - (x* +b?)(c* —b®)(d* —b?) i (x> +¢*)(b?

_CZ)(dZ _CZ

)

- o =
-~ =" N
- i M Il--.--".-.I.._,
I I .-.__.-' ! 1 I'-.\_“"‘-:_ s
1 | = l:-f-. " :':\'\l\\ |I |. '\:-_-.-'l I-':.'x'—'-'-l
—~ \ 1 1§ I|I [ L% | \ --.--ﬂ_-'
1 __'_,-' - 1 Lo L1 o\ %
Eoh i ."f-.-'_. I'I § I'. ! l.—-l' |
- T s 1 W b .
AT\ o~ VWA
{ I. ' III I-I | I'.\,--' L
II 1 —
s
'l. l,, ] |
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Case-ll:
When Q(x)has repeated linear factors: e

={x) :
Q(X) may

If the polynomial has a factor (x- a)‘" N2 &rd 'n s Alpcsidve irteger, thien

be writi@it 'as the fsiawing deitiay:

P(x) | f&.-.+-.' Ay | + .'+' A,

[P Mt v L A
) IL.)('(‘ X_a“) \X_az) (X_an)n
J | WL Where, the coefficients A, A,,..., A, are unknown constants to be found.

Example:

2

X“+x-1. . .
Resolve +—3 into partial fractions.
(x+2)

Solution:
Suppose
x2+x—1: A+ B . C
(x+2)3 X+2 (x+2)2 (x+2)3

Multiplying both sides (x +2)’
= X +x-1=A(x+2) +B(x+2)+C (ii)
= X +x-1=A(X" +4x+4)+B(x+2)+C (iii)
Let us put x+2=0= x=-2 in equation (ii)
We get (-2)"+(-2)—1= A(0)+B(0)+C
= 1=C
Comparing the coefficients of x*in equation (iii) — [ )
We get A::l. and — f -'\-_. . e -_.--'- 1 [
Comparing the coefficients of x i équatic=riity —, |} | | |\ |
Weget 1=4A+B7\ | U [0 s
— 1:4+ B.-' ',. -. ! ,.. .. _II. I"'\-.. \ ] —
= B31 1)} -
< | '{t_rlc,‘e-.th.'? pilriiat-fractions are:
S SN A -
VR 1 3 1
k 3 - 7T 3|
(x+2)"  X+2 (x+2) (x+2)

A

EXERCISE 5.2
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Q:1 Resolve 2)(2—3)(:4 into Partial Fraction . —
(x-1) e
Solution: ~ T\ ~~ W N A
Let 2X(2X‘_34x\:4.= (XAJ\ X_E_'J - 9_3' | \BR=NY (i)
=ML\ WL (x 1) “
Multipl__/ir _g__b.‘;:. -.(x.._— 1) o hoth sides of equation (i), we get
' .|2'-x-’ - BX +..1 = A('x.—l)2 +B(x—-1)+C (ii)
. J | ..i \ 'F'"utti.ng x—1=0= x=1inequation (ii), we get
2(1)" -3(1)+4=A(0)" +B(0)+C
2-3+4 =0+0+C
c=3
Expanding equation (ii) ,we get
2x* =3x+4 = A(X* +1-2x)+B(x-1) +C
2x* —3X+4 =Ax* + A-2Ax+Bx-B +C
2x* =3x+4 = AX* +(B-2A)x+ A-B+C (iii)
Comparing the coefficients of x*from equation (iii), we get
A=2
Similarly comparing coefficients of x from equation (iii), we get
-3=B-2A
2A-3=B
=B=2A-3
B=2(2)-3 " A=2 1~
B=1 \ Ve T '. AR AN

Putting the values of A, Band(‘ ”equ ftmn(l \we get ": |y

i AN
2 3(+"1 x"'[“"’ __.___le3 =l
(X-'.;l,‘_“_-.,. WAL ALt c 1)‘

- L i 8
o k_JI.~|,.~_
L] T
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Q:2 Resolve, 5)(2—2)“;3 into partial fractions.
(x+2) 1
Solution: : O\ ArA Y o~
Let 5x2—2x:3. _ A +_"_']-3.__. _(»___ A LJ (0
(gl 2 O e )
Multipl, llrg b (x+9) on'hott: sides of equatlon (i), we get
' .p/-—- +J_A(x+2) +B(x+2)+C (ii)
. J | ..= p™ 'F'"uttlng X+2=0= x=-2 inequation (ii), we get
5(-2)" —2(-2)+3= A(0)"+B(0)+C
20+4+3=0+0+C
=
Expanding equation (ii), we get
5x* —2X+3= A(x2+4+4x)+ B(x+2)+C
5x* —2x+3 = AX* +4A+4AX+Bx+2B+C
5x° —2x+3 = AX’* +(4A+B)x +4A+2B+C (iii)
Comparing Coefficients of x* from equation (iii), we get
5=A
~[A=9
Comparing Coefficients of x from equation (iii), we get
-2=4A+B
B=-2-4A
B =-2-4(5) "+ A=5 B 1~

o . r . '. I &5 '. '. LR k!

Puttlng the values ofA B umd nﬁqntl )n (|) Ve get

(x+ 2 , X"-._+'._2 \ '(-v.-"}-'z)'z ' (x+2) ‘

_.‘___

%, L1 -_||
o k_JI.~|,.~_
L] T



Chapter-5

Partial Fractions

Q:3

Resolve,

into Partial Fractions.

(x+1)"(x-1) ¢
Solution: ] A N (2. N0
et (x+1)42x(x—,1) - xil (;BJ) +xCT£ __ . \ \ L ()
Multip:‘:'.i:nﬂ Y (% ) ) 0 b'nh. .m. BT éq.uaﬁon (i), we get
ax = A+ (K1) B'(x"—l) +C(x+1) (il

Q:4

| [\plitingX+1=0 = x=—1 in equation (ii), we get

4(-1) = A(0)(-1-1)+ B(-1-1)+C (0’
~4=0+B(-2)+0

= —-2B=
B=2

—4

Putting x—1 = 0 = x =1 in equation (ii), we get
4(1) = A(1+1)(0)+B(0)+C(1+1)°

4 =0+0+4C
=4C =4
c-=2

4
c=1

Expanding equation (ii), we get
4x=A(X* —1)+B(x—1)+C(x* +2x+1)

4x = AX® —

A+Bx—B+Cx*+2Cx+C
4x = AX* +Cx* +2Cx+Bx— A+C (iii)
Comparing Coefficients of x* from equation (iii), we get T

A+C =0 1 -
o w1 I &
A=-1 R 2 } )
Putting-iie, values,cm Bahd < in 9"1U'ic~10| \.) wieget
4,\_#_'_ L _.:_._\_

(x+ L) X 1) KD (x+1)” x-1
NS S S S

|(x+1) (x-1)  x-1 x+1 (x+1)

Resolve,

(x+2)

into Partial Fractions.

(x-1)
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Solution:

Let ? __A + B >+ ¢ 3 - ! ()
(x+2) (x=1)  (x+2) (x+2)° (x=1) _~—\N | 7~ n
Multiplying by (x+2)2 (x=1) on ecth sides of zqlaiion) (i), we gei | ’
9= A(x+Zj(x— L)+ B LA C (L4200 | (ii)
Puttinga | 2 '= 0= =\ 2in.eiation (i), we get

_ SN0 (2D HB{=2-1)+C(0)’
. ] [ s Sero
LAY - 9
= -3B=9=B= -3
Putting x—1=0 = x =1in equation (ii), we get
9= A(1+2)(0) +B(0) +C(1+2)°
9=0+0 +9C
=9C=9=C :g
C=1
Expanding equation (ii), we get
9=A(X*+x—-2)+B(x-1)+C(X* +4x+4)
9= Ax* + AX—2A+Bx—B+Cx* +4Cx+4C
0x*+0x+9=(A+C)x*+(A+B+4C)x—2A-B+4C (iii)
Comparing Coefficients of x* from equation (iii), we get
0=A+C
= A+C =0
A=-C o~ -
C=1 ) <\ ."'“,L:' >\ (C
Putting the values of A, B and C ir&juatioh (";_)-.I-\n',;e'j'e",:l'.._ RN AN o
9 A A A WA )
\_2 = -~ —{'. _Fl:.' [ 2'_+ \ __’- ._l 1 LY ; k. } L
(x+2') x:(\x_l.l\__ﬁ..gftax -.(X,Jrr,) \ Wt A
o T 1 = | 1 , ) —
ol L a3

o -'_(.‘-).: I 2\.}.‘2 (I-\(_:_) _.:}: '?—_l N X+2 - (X + 2)2

m into partial fractions.
X- X

Solution:
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Partial Fractions

Let

1 A B C
(x—3)2(x+1)=x—3+(x—3)2+x+1
Multiplying by (x—3)?(x+1) on both sidesf equation (i}, we aet
1= AX=3)(x+1) + Bx+D+Cx -2~ T
Putting X=2=0=x=3 i eqLatton(n \ve ger _
1= A(U)( _'rl)rL){'%‘FJ.)-F (0‘ : '
1=0+4B# 0" | Y
SaB=1 |

J'B:l
4

Putting x+1=0=>x=-1 in equation (ii), we get

1=A(-1-3)(0) + B(0) + C(-1-13)°

1=0+0+16C

=16C =1

c-L
16

By expanding equation (ii), we get

1=A(X* + X —3x—3) + B(x+1) + C(x* +9—6X)

1= A(X* —2x—-3)+ B(x+1) +C(x*—6x+9)

1= Ax* —2Ax—3A+Bx+B+Cx*-6Cx+9C

1=(A+C)x*+(B-2A-6C)x-3A+B+9C

Comparing Coefficient of x*, we get

0=A+C
A=-C
Y Yo
16 16 )
Putting the values of A, B and C in gquatioz‘_. (), we aet Y_ AN
1 _ 16 +_4| %6 [ (O \\ 1" Ry ¥
(Xx—3) (K 2) ¥= __(x.-'--s;i SR AN B
i ’.*‘.,—r'-i'-‘-.—'?"i:-‘l- S
- [xf 3)ffx+1) 15(x41) 16(x—3)  4(x—3)
) - XZ
Resolve, —————— into partial fractions.
(x-2)(x-1)

Solution:

()

(i)

x.
-..... .y ..h-
e %)
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2
Let x __A,B, C_ )
(x-2)(x-1)° x-2 x-1 (x-1 _--.H A —
Multiplying by (x—2)(x—1)? on both sided of equar *HI) wre qel "
x2 = A(X—1)% + B(x—2)(k - 1)+F\A—Z) SRR RIRRE (ii)
Putting - _2| ME2 in egdaaon (1}, v\,v aer '
(2)° = A2 1;_1_ ()24 D)H.CLO07
e A0
= [5] [SNY e
J NN = A=4
' Putting x—1=0=>x=1 in equation (ii), we get
1)?=A1-1)?+B(@1-2)(0)+C(1-2)
1=-C
-
By expanding equation (ii), we get
X2 =A(X* +1-2X) + B(x* = x—2x+2) +C(x—2)
X2 = A(X* =2x+1) + B(x* =3x+2) +C(x—2)
x> = AX* —2AX+ A+ Bx*—3Bx+2B+Cx—-2C
x* +0x+0=(A+B)x*+(C-2A-3B)x+ A+2B-2C
Comparing coefficient of x*, we get
1=A+B
=B=1-A
B=1-4 ~A=4
Putting the values of A,B and C in equation (i), we get o
X2 4 -3 -1 ’ NN -
_ - = |_... -.-'.--_

= + + \
(X=2)(x-1)* x-2 x~4 (x=1? ~

Q: 7 -_Ii.%slo.lvq," —:':.—.'—2-" . into partial Fractions.
TN S R Ok (x+1)

J | “Shigtion:
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Partial Fractions

Let

1 A B C

- = + =+
(x=17(x+1)  x=1 (x-1)° x+1 i
Multiplying by (x—l) (x+1) on both SIdtSnf eous*t.on (n\ W et
1= A(X-1)(x+1)+ B(x [T+ CLzy ~ | \
Putting- --1 0 = x=5iin équaticn (i) *Meg=1
1= (J)¢+1+B(14—).,(0) -
= + 2['_" s

= 2Bz
{ ™,
o

B==
2

Putting x +1=0 = x=-1 inequation (ii), we get
1=A(-1-1)(0)+B(0)+C(-1-1)’

1=0+0 +4C
= 4C=1
c-1

4

Expanding equation (ii), we get

1= A(xz—l) +B(x+1) +C(x2+1—2x)

1 =Ax*—A+Bx+B +Cx*-2Cx+C
0x*>+0x+1=(A+C)x*+(B-2C)x—A+B+C

Comparing Coefficients of x> from equation (iii), we get
0 =A+C

=A+C =0

A=-C

A= _1 C=1
4 4

Putting the values of A, B and C in equation (i), we get |
1 _ 4 2 L Ar

xl(ml lexl)X1f-,
ARSI

-_.,_._u

(X7 1)( AN Y T((

. +—
() 201y

SN EIRN|

<, _ W %
J [ -1‘*5._[1 | Hlesslve,

Solution:

(x-1)°(x+1)

into Partial Fraction .

(i)
(i)
(iii)
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Partial Fractions

Let

NG A B C D

(-1 (x+1) X1 (x-1f  (x-1)  x+1

Multiplying by (x—1) (x+1) on bat h5|de o pgiial 10 (|) we gﬁt
X = A(x— 1)’ (x+1)+B( —1,(\ 1 C (K—i ) .)( )
Putting 1D ;> Xi=1 in thut ot (n,,we get

(2)7 A(OY\ (14 L1+ BYOY(L+1) + C(1+1) + D(0)°
f .

w2l o+ 2C+0

=2C=1

C==2
2

Putting x+1=0 = x=-1 inequation (ii), we get

(-1)* = A(-1-1)° (0) + B(~1-1)(0) +C(0) + D(-1-1)’

1=0+0+0-8D

=-8D=1
D=—1
8

Expanding equation (ii), we get

x?

= A(X*=x* = x+1)+B(X* —1)+ C(x+1) + D(x* - 3x* +3x —1)

0x* +X* +0x+0=(A+D)x’+(B~A-3D)x* +(C~A+3D)x+(A-B+C -D) (i) A

Comparing coefficients of x* from equation (iii), we get
1=B-A-3D
B=1+A+3D

(i)

| [} &

A(x +1- 2x)(x+1)+B(x —1)+C(x+1 +D[x —1-3x(x - 1)]

Comparing Coefficients of x* from equatlon (|||) we qef - . {
0=A+D - AT
= A+D=0 :>A——L ViR AU v
L .-.I.\\ o ,. \ ,.. '._ L\S
y ..ﬁ._ 1 ! -
.\_IEI.[I—' ™
% .-8

(i)

A(x3+x +X+1-2x? —2x)+B(x —1)+C(x+1)+D(x —1-3x? +3x)

™ 1 y " i
[ C A0
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sl alpod
8 8 8 8 y
B 8+1-3 ) ) ' )
8
56 |
81 | - -
R.-E’-._
rfoneni 4
TSNP ‘Uting the values of A, B, C and D in equation (i), we get
' 1 3 1 1
, < ° < _t
X _ 8, 4 , 2 , 8
(x=1)"(x+1)  x-1 (x-1)° (x-1)° x+1
x? 1 3 1 1

(x=1)°(x+1)  8(x-1) 4(x-1)" 2(x-1)° 8(x+1)

Q:9 Resolve, X—13 into Partial Fractions.
(x-2)(x+1)
Solution:
Let x1 __A,B, C D (i)

(x=2)(x+1)"  x-2 x+1 (x+1)° (x+1)

Multiplying by (x—2)(x+1)3 on both sides of equation (i), we get
x—1:A(x+1)3+B(x—2)(x+1)2+C(x—2)(x+1)+D(x—2) (ii)
Putting x—2 = 0 = x=2 inequation (ii), we get

2-1 =A(2+1)’+B(0)(2+1)" +C(0)(2+1)+ D(0)

1=A(27) +0 + 0+0 e | WG
-y T ____-_ ‘-.1-_ -_‘. [ ..-'.-. -- A
= 27A =1 ) ) \ b ._ . I".. f” ]
A:% . \ D\ ) -
2D\ \ o\ \

Puttlng x ,L_ U :> x = —1 I“ equatlon (||) we get
N NG w B 2)(0) +C(-1-2)(0)+D(-1-2)
—2_0+O+O+D(—3)

=-3D=-2
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By Expandmg equatlon (II) vife/ get

x—1LALE 41 F ) B 2) (X +_A+1)+c(x +x-2x-2)+D(x-2)

X—L=/ (,( +13x2 +3x+ }+B.(x +2X% + x—2%° —4x—2)+C(x —x—2)+D(x—2)
NIN o dEAR +3% +3x+1)+B(x3—3x—2)+C(x2—x—2)+D(x—2)

A= X —1=Ax’+3Ax* + 3AX + A+ Bx®-3Bx —2B +Cx* —Cx—-2C + Dx - 2D

Arranging terms of x°,x?,x and constant, we have

0x® +0x% + X —1=(A+B)x* +(3A+C)x? + (3A-3B-C+D) x +A-2B-2C-2D

P S

(iii)
Comparing the coefficient x> we have
0=A+B
=B=-A
B-— L LA=E
27 27
Comparing Coefficients of x* from equation (iii) ,we get
0=3A+C
=C=-3A
o--s(3)
27
c-_1
9
Putting the values of A, B, C and D in equation (i), we get
1 1 1 2 L ACAN
- 57 97 ) - T R AN
x—1 3 27 + 27 + — 9 2 =+ —1 31-3"'-'- N [N -I | ':.-. ¢ "-_.-'._Z- -
(x—2)(x+1) x=2 x#1 (D27 VLN
x—1_ RAVZAR SN N
—~ AN 2 3
(x— Lm,(m 97;, —/) Q%@w J=5(x+1)" 3(x+1)
. LY '._ 2‘1)(3 ", ) |1 _-. - . -
Q:14 ._Rﬁso,lve, —'—,_—.—--- > into Partial Fractions.
T .. l\..- I..'-\..Il..'-\.I m(X‘-l)(X*‘l)
Solution:
4%3 B 4x3

(x2 —1)(x +1)3 (x+1)(x—1)(x+1)2
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4x° A B C D

Let s = +—+ >+ ; — [
(x-1)(x+1)"  x-1 x+1 (x+1) (x+1) AN (T
Multiplying by (x—1)(x+l) on th Slde‘ o chlaum (l) wve' get - A
4x3_A(x+1) +B(x 1)\x n) +C(x 1(x 1}1-D{’ 1) - (ii)

Putting 14D :> x— —l w.equ( ion \..) we get
) ALO % B (-2-27{0)? +C (-1-1)(0) + D(-1-1)
NN I—4 J6ho +..O +D(-2)

) = -2D = -4

D=

-2

D=2
Putting x—1=0 = x =1 inequation (ii), we get
4(1)° = A(1+1)’ +B(0)(1+1)" +C(0)(1+1)+ D(0)
4=8A+0+0+0
=8A=4

4

A=2
8
1

A=

2
Expanding equation (ii), we get
4%° :A(x3 +1+3x? +3x)+ B(x—l)(x2 +2X +1)+C(x2 —1)+ D(x-1)

4x3:A(x3+1+3x2+3x)+B(x3+x2—x—1)+C(x2—1)+D(x 1) - x A\
4%° +0X° +0x+0 = (A+B)x +(SA+B+F X 4( 'B D¥A+ A'—B \s -uu)
Comparlng coeff|C|ents of x fr i @q it (nI v'e,ge"r 'j ) |
~ ! '. Y .-' S
4= AfF E '\-\."' :. . x\
:>B_1 A ARERE
kJII' ||.B=" = .°'A:l
| - 2
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B- !
2 ' L
Comparing Coefficients of x* from. nquatlun |||\ wie m\t"" ' 2
0=3A+B+ C B A
— C=-34B —~\ WV {
1) %
C=-3|i= 4=
NN =7
' 2 2
c--10
2
=-5
Putting the values of A, B, C and D in equation (i)
1 7
5 = L
4x 3:2+2+—52+22
(x—1)(x+1) x=1 x+1 (x+1)° (x+1)
4x° oy 7 5 2
(x—l)(x+1)3 2(x-1) 2(x+1) (x+1)2 (x+1)3
Q:11 Resolve, 2x+1 > into Partial Fraction .
(x+3)(x-1)(x+2)
Solution:
Let 2x+1 2:A+B+C+D2 (0)
(x+3)(x-1)(x+2) X+3 x-1 X+2 (x+2) -
Multiplying by (x+3)(x—1)(x+2)2 on bothsidesofequation (i) ,

| ! [’
S §

2x+1:A(x—l)(x+2)2+B(x+3)(><-h2)2 ((-‘-'))(‘( ;)( +2)+D\x+3) A..-"'"r') (||)

=

Putting X+3=0 = x= | iney ua*l'm u) SR\ :

_.-'

2(-3)(cl% A== 1)(-3 B(\\ —'zwz C(0)(-3-1)(-3+2)+ D(0)(~3-1)
_ —6 1= /i\(—d (1) L-1 U+O

]

- A
2\ N e
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A=2>
4

> . — AT

w |l §
-
T |
&

2(1) +1= A(0) (L+2)° +E (1+ DFF2) +§ (a0 {'q)'-.+ D (L 3} (o)

3-0 814 00 LN N

3 =358 ||

.'.-—.>IF-V" oL

6

3
3

:>B:i
12

Putting X + 2=0 = x =—2 inequation (ii) , we get
2(-2)+1= A(-2-1)(0)" +B(-2+3)(0)" +C(-2+3)(-2-1)(0) + D(-2+3)(-2-1)
—3=0+0+0+D (1) (-3)
= —-3D = -3
-3
Expanding equation (ii), we get
2x+1=A(x=1)(X* +4x+4)+B(x+3)(X* +4x+4)+C(x+3)(x* +x—2)+ D(x* +2x-3)
2x+1:A(x3+3x2—4)+ B(x3+7x2+16x+12)+C(x3+4x2+x—6)+ D(x2+2x—3)

D

0x® +0x* +2x+1=( A+ B+C) x* + (3A+7B+4C+D) x* + (16B+C +2D) x—4A +12B—-6C—-3D
_ T

i 1 -
Comparing Coefficients of x° —S 52 A
0=A+B+C —~ .. .. = - ) VS Y ._... .--.--_._:_ )
—~C=-A-B O\ A AW U WY

R L Tt AT O s P
C="2H % O\ s A=B=
T ]‘2 W v .', |_. '._ .,I et 4
HRIRIRAEE



Chapter-5 Partial Fractions

c-2 .
Putting the values of A, B, C and D_ln equtwtlun (i) e gef ' 1 ( A
5 ¥ =4\
y 12 _-.3,_ M
X427 (x+2)
_ N 1 4 N 1
|_ | T 1)(x+2) 4(x+3) 12(x-1) 3(x+2) (x+2)°
i 2x* . . .
Q:12 Resolve —————— into Partial Fraction.
(x=3)(x+2)
Solution:
It is improper rational Fraction, so first we transform it into mixed form.
2x* B 2x*
(x—3)(x2+4x+4) x* +x2 —8x—12
2X—2
x3+x2—8x—12> }X‘(
257 £2x3 F16x2 F 24X
— 2x° +16X* + 24X
T 2x3 z2x* 1 16x+ 24
18x* +8x — 24
So
4 2 _
2X - _2+18x +8X 242 0 o
(x—3)(x+2) (x—3)(x+2) e~ fat L 1k
. - .--.-.'\«.I l.-__‘ ! | .: -.
o atr_2a  am B ANV TW OVAVN N
Lot 18X +8x-24 _ pn, B € BARRRIRRRER Y (ii)
(X ?\[X+2) ) X_'.I3 .'._.-')(_'-'7""?; I\X:_-’L._,) L% '_'-'...
MU|tIp|y|I’-'( 5/()— ){>+7) on‘ Bisti-sides ofequatlon (i)
Hx° +8f—"£4 H\x+2) +B(x 3)(x+2)+C(x-3) (iii)

T -'\.: 1 -|~..':.| |
A\ J ko uttlng x—3=0 =>x =3 inequation (iii)

18(3)" +8(3)-24 =A(3+2)" +B(0)(3+2) +C(0)
162 =A(25)+0+0



Chapter-5 Partial Fractions

25A = 162
25 i Y . — = ..-\.: ¥ ..- ._...‘
Putting x +2=0 =x== inextationiin| | |
18(- 2\2+a( -2) -24= A0} +B(—¢ SO0 C{=2- 3)
18(4)-1¢ 44 —0+L \5C; |
= B2 st |
[ =
Slc = =2
5
Expanding equation (iii) , we get.
18X* +8x —24 = A(X* +4x+4)+B(x* —x-6)+C(x-3)
18x° +8x—24=(A+B)x* +(4A-B+C)x+4A-6B-3C (iv)
Comparing Coefficient of x* from equation (iv)
18= A+B
= B= 18-A
3:18—@
25
B 450-162
25
_ 288
25
Putting the values of A, B and C in equation (ii) , we get
162 288 -32
18x* +8x—24 25 25 5 —
> = + + > . — N | I.
(x—3)(x+2) X-3 X+2 (x+2) AN (o \
R N R o
Now by using equation (i), partial fractiong ana + T\ Y f A
2x* oy SN\ (o EAAR\ERRRE,
= X ————— — A1 A= ;
(x—3}x+17) w '- “5fX 3) PW{X %?\ b(X+2)




