Punjab | 11th Maths | Ch # 5

Q www.ustad360.com :

CHAPTER

PARTIAL FRACTIONS

We know that how to add two or more rational fractions into a single rational fraction.
For example,

_ L, 2 3x
O 1'%+ 2 Tx-D@x+2)

y 2 1 3 _ 5x'+5x-3
) T a1 Tx-2 - x+ 1P (x-2)

Here we shall learn how to reverse the order (i) and (ii)

Partial Fractions

To express a single rational function as a sum of two or more single rational functions
which are called Partial Fractions.

Partial Fraction Resolution

Expressing a rational function as a sum of partial fractions is called partial fraction
resolution.

Rational Fraction

P(x)

The quotient of two polynomials Q (x) where Q (x) # 0, with no common factors is
called a Rational Fraction. A rational fraction is of two types.

(1) Proper Rational Fraction
: : P(x) . : o
A rational fraction Q(x) 8 called a proper rational fraction if the degree of the
polynomial P (x) in the numerator is less than the degree of the polynomial Q (x) in the
denominator. For example,

3 2x-5 ox°

x+1° X2+4 and > _ 1 Aareproper rational fractions.

(2) Improper Rational Fraction

P
A rational fraction Q_(L% is called an improper rational fraction if the degree of the
polynomial P (x) in the numerator is equal to or greater than the degree of the polynomial Q (x)
in the denominator. For example

X (x—-2)(x+1) XX+

x-3° (x—l)(x+4) °2nd <15
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EXERCISE 5.1

Resolve into Partial Fractions.

1
Q.1 <1 (Gujranwala Board 2007, Lahore Board 2011)

Solution:

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

Let
I A B

G-Dx+D)  (x+1) (x-1) (1)
1 CAE-1D+B(x+1)

x+Dx-1) x+DHEx-1)

= Ax-1)+Bx+1) 2)

put x = 1 inequation (2), we get
1l =A(-1)+B(1+1)
1 = A(0)+2B

1=2B = B =

b2 [ —

Put x = — 1 inequation (2), we get
l=ACFI1-1)+B(=1+1)
1 = -2A+B(0)

2A=1 = |A=-3

Put values of A and B in equation (1)

1 1
1 S 2 2
GrDE-D) - DT x-1)
- Tt ired partial fracti
T 2(x+1) 2(x—1) arerequiredpartial fractions.
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XX (x> +1)
Q2 G-

Solution:

x> (x2+1) xt+x’

x+D)x-1)  x-1
Dividing

x>+ 2

2
x—1x +x
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(Lahore Board 2007, 2008)

+)vc4—x;Z
- +
2}(2
-2
— +
2
—
x4+ x? 2 2
I =X T2+ 7
x -1 x -1
Here
2 2
-1 (x+1)(x-1
2 B
Take Gy x—1) = x+1 F x—1
2 CAG-1)+B(x+1)
x+DhHx-1)  x+Dx-1)

2=Ax-D+Bx+1)

Put x = 1 inequation (3), we get

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

2 = A(0)+2B
3 B-2 =
Put x = — 1 in equation (3), we get

2=AC1-D+B(1+1)

2 = —2A+(0)B

(1)

(2)

www.u\;stad360.com :



Punjab | 11th Maths | Ch #5 4

= -2A=2=
Put values of A, B in equation (2)
2 - -1 N 1
x+D(x-1) x-1 (x=1)
equation (1) becomes
4,2
X tx 9 5 N
R T
2 1 1 ) . X
Hence x™ +2— 1 Tx_qare required partial fractions.
2x +1
W oD EF) +3)
Solution:
Let
2x + 1 A B C
x-1)(x+2)(x+3)  x—1"x+2"x+3 (1)
2x + 1 AT E+ADNDIBE-DE+H+FCE-DE+2)
x-1D)E+2)(x+3) (x-Dx+2)(x+3)
2x+1 = AX+2)(x+3)+Bx—-1)(x+3)+Cx-1)(x+2) (2)

Put x = 1 1n equation (2)
2(H+1 =A0+2)(1+3)+BU-1D{A+3)+C-1)(1+2)
3=12A+0+0

3
12A =3 = A=E =

>
I
PN

Put x = —2 in equation (2)
2(-2)+1 = A2+ (=2+)+B(=2-D(=2+HN+C(=2-1)(-2+2)
~4+1=A0)+B(3)(1)+C(0)

-3--3B = [B-1]

Put x = —3 in equation (2)
2(-3)+1=A3+2)(-3+3)H+B3-D(3+3)H+C(-3-1)(-3+2)
—6+1 =A0)+B0)+C(—=4)(-1)

-5 =0+0+4C
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-5 =4C = C:?

Put these values in equation (1)

5
2x + 1 4 . ] 4
x-D(x+2)(x+3)  x-1 x+2 x+

A(x—1) x+2  4(x+3)

are required partial fractions.

3x—4x -5
Q4 (x=2) (x* + 7x + 10)
Solution:
3 —4x—-5  3x"—4x-5
AS Ko 2)(C+7x+10) - (x—2)(x+2) (x+5)
Let
3 —4x -5 A B _C
x-2)(x+2)(x+3)  (x-2) (x+2) (x+5) (D
3x°—4x -5 AT+ FBE-2))(x+5)+C(x-2)(x+2)
(Xx-2)(x+2)(x+5) (x—2)(x+2) (x+5)

X —4x -5 = A(x+2)(x+5)+B(x-2)(x+5)+C(x+2)(x-2) (2)
Put x = 2 in equation (2)

32 -4(2)-5=AQR+2)(2+5)+B(2-2)2+5+C(2-2)(2+2)
34)-8-5=ADH(MNH+0+0

12-8-5 = 28A

4-5=28A = [A=-33

Put x = —2 inequation (2), we get

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

3 4)+8-5=A0)+B(4)(3)+C(0)

12+8-5 = -12B
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15=-12B :}BZ—%::» B = -

Put x = —5 inequation (2), we get

3(-57-4(-5)-5=AC5+2)(-5+5)+B(-5-2)(-5+5)
+C(-5-2)(-5+2)

3(25)+20-5=A0)+BO)+C(=T7)(-3)

75+ 15 = 21C

90=21C:>C=%:> C=@

Put these values in equation (1)

15 30

3’ —4x -5 _ 8 4 7

x-2)(x+2)(x+5) x-2 x+2 x+5
1 5 30

28(x-2)  4(x+2) T T(x+5)
are required partial fractions.

1

QS -1 @Ex-DGx-1
Solution:
| A B C
-1 2x-1)Bx—1)  x-1 2x—1"3x-1 (1
| CARx-DGx-DFBE-DGx-D+CEx-1)@x—1)
G- 2x-1)Bx-1) ~ x—1)(2x—1)(3x-1)

I=AQR2x-DBx-D+BEx-DBx-D+Cx-1)2x-1)
Put x = 1 in equation (2), we get
I=AQCMH-DBM-1D)+BI-DBM)-1)

+C(1-D(2)-1)
AQ2-1)(3-1)+B(0)+C(0)

._
Il

1
2

._
Il

AR = |A-=

1
Put x = 5 in equation (2), we get
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1=A((})+B(—%)[%j+cm)
|- 4B = [B=—4]

1
Put x = 3 In equation (2), we get

GRG0 )
we(3-1)
1 = A[%—l)(l—]}JrB(_—z)(] 1)+c(

3
I = A(0)+B(0)+C(‘§)(_%j

2 _2

Put these values in equation (1), we get
1
! = 2 - . -
x-1)2x-1)(3x-1) x—1 2x-1 3x-1
- 1 4 N 9
2(x—1) (2x—-1) 2(3x-1)

are required partial fractions.

)
2

X

(x—a) (x—b) (x—©)

Solution:

Let

X A . B C
(x—a)(x—-b)(x—¢) x—a x-b x-c




X
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CAEX-bx-¢)+Bx-a)(x—c)+C(x—a)(x—b)

(x—a)(x-b)(x—c)
X =Ax-b)(x—-c)+B(x—a)(x—c)+C(x—a)(x—b)

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

Put x = a inequation (2), we get
a=A(a-b)(a—c)+B(a—a)+C(a—a)(a—b)
a=A(a-b)(a-c)+0+0
a=A(a-b)(a—c)

a

“(a-b)(a-c¢)

Put x = b in equation (2), we get

o o
[

B

b

~(b-a)(b—o)

Ab-b)(b-c)+B((b—a)(b—c)+C(b—a)(b-b)
0+Bb-a)(b—c)+0

Put x = ¢ in equation (2), we get

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

C

C

" (c—a)(c—b)

put these values in equation (1), we get

X

d

x-a)(x b(x-¢ (@rb@-ox-a (b-abd cx b

Tc—a)(c-b)(x—c)

are required partial fractions.

6x° +5x° 7
Q7 2x—x-1

Solution:

First dividing

2x7 —x— 1 A/6x" + 5x" 7

3x+4
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6x° — 3x° - 3x

- = +
8x*+3x— 7
8x* —4x — 4
- + 4+
7x—3
B R LR LE= e S
Take
xX-3 Tx—-3
2 —x—1 (x-DH(@2x+1)
Let
Tx—3 _ A N B
x-DEex+1) -1 " @x+1) e
Tx-3 _Ax+tDFBx-1)
(x-1)2x+1) (x—1)(2x+1)

Tx-3=AQRx+D)+Bx-1) ...

Put x = 1 in equation (3), we get
T(H-3=A2M+DH+B({1-1)
7T-3=A2+1)+0

4 =3A = A=

|

1
Put x = ) in equation (3), we get
1 1 1
?(—E)—_%:A(z(—ijJrl)JrB[—E—l)
“ 3=AC1 1+B( ij
2 3 - ACI+DFBl—

13 3
-5 =0-5B
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Q38 2x° +x7 - 3x
Solution:
First divide 2x> +x* — 5x + 3 by 2% +x° - 3x
Le.
1
2%+ X7 —3x 42X X - 5x+3
2x +x7— 3x
- - 4
-2x+3
=
2x° +x*—5x +3 ~2x+3
W+ 3x . LT ex ax
4 —2x+3
Kx—D2x+3)
Let

Punjab | 11th Maths | Ch # 5

13

13 =3b = BZ?

Put these values in equation (2), we get

4 13
7x -3 3 N 3
x-DEx+1) x-1 2x+1
A4 13

T 3kx_1) 3(2x+1)
equation (1) becomes

6x +5x° -7 iyt 13
2Wox—1 - XD FET I ok

are required partial fractions.

x4+ x> 5x+3

-2x+3 B C

A
x(x—=1)(2x+3) - X+x—1+2x+3 ........
Ax-1(2x+3)+Bx(2x+3)+Cx (x—1)

—2x+3

x(x—1(2x+3) X(x—1)(2x+3)
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—2x+3 =Ax-1)(2x+3)+Bx(2x+3)+Cx (x—1)
Put x = 0 in equation (3), we get
~2(0)+3 = A(0-1)(2(0)+3)+B(0)(2(0)+3)
+C(0)(0-1
3

A1) (3)+0+0

-3A = [A=-1]

Put x = 1 in equation (3), we get
—2()+3 =A0-1D)(2M+3)+B()(2(1)+3)
+C ()1 =1)
243 =A(0)+B(2+3)+C(0)

3

1 =5B = B=é

Put x = —3 in equation (3), we get

—2(_%)+3 = A(—%—l)[z(—%ju] B

C
3I+3 =AM +B(M+C 3)(gl
_ () () _2 ._2_
15 6x4 8
6=?C = C=]—=§
8
= C=5

Put these values in equation (2), we get

1 8
—2x+3 _i+ 5 N 5
x(x-D2x+3)  x x-1 (2x+3)

D S B
T Tx T S5(x-1) 5(2x+3)

equation (1) becomes

2x* +x° —5x +3 1 I 8
T2 = 1-C+ +
2x7+x°—3x X S5(x—-1) 5(2x+3)

are required Partial formula.
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x-DEE-3) -9

QI Z2)(x—4)(x-6)
Solution:
x-Dx-3)(x-5 x-9x"+23x-15
(x-2)(x—4) (x—6)  x —12x"+44x — 48
By division
1
X~ 12x7 +44x — 48 +Jx’— 9x" +23x - 15
X' —12x" +44x — 48
-+ -+
3x*—21x + 33
x-Dx-3)x=5 _ 3x7 —21x + 33
x—2) (x4 (x-6) 1T (x=2)(x-4) (x—6)
3x"—21x + 33
= l+(_x—2)(x—4}(x—6) ......... (1)
Now Let
3x*-21x+33 A ,B C
X-2)(x-4)(x—6) x-2"x-4"x-6 o (2)
IX*-21x+33 AX-DHE-6+Bx-2)x-6+C(x-2)(x-4)
(x-2)(x—4)(x—6) (x—2) (x—4) (x—6)
37— 21x+33 = A(x—4)(x-6)+B(x—-2)(x—6)+C(x-2)(X—4) ......... (3)

Put x = 2 in equation (3), we get
3(2°-21(2)+33 =A2-4)(2-6)+B(0)+C(0)
3(4)-42+33 = A(-2)(-4)
12-42+33 = 8A

fad

I
o0
>
U
=

Il
00 | L)
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Put x = 4 inequation (3), we get
3(4)2—21 (4 +33 =A0)+B4-2)(4-6)+C(0)
3(16)-84+33 =B(2)(-2)
48 -84 +33 = —-4B

Bw

~3=-4B = |B

Put x = 6 in equation (3), we get
3(6—21(6)+33 =0+0+C(6-2)(6—4)
3(36)-126+33 = C(4)(2)

108 — 126 +33 = 8C

15 =8C = C =

Put these values in equation (2), we get

3 3 15
3x*-21x+33 8 L4 8
x-2)(x—-4HHEx-6) (x-2) x—-4) (x—-6)
_ 3 3 15
T 8(x—2) 4(x—4) 8(x-6)
= equation (1) becomes
X - 9x> +23x — 15 3 3 15

=1

12X +44x—48 | 8(x-2) 4(x—4) 8(x-6)

are required Partial fractions.

1

Q.10 (1—ax) (1—bx) (1 - cx) (Lahore Board 2007)
Solution:

Let

1 A B C
Qoan (-t (l-cx) (-ax) (1-bx) (d—cx) = M)
1 CA(=bx)(1—cx)+ B (1 —ax) (1 —cx) + C (1 —ax) (1 - bx)

(1—ax) (1 -bx)(1 —cx) (1 —ax) (1 =bx) (1 —c¢x)

Il =A(l-bx)(1-cx)+B(l-ax)(1-cx)+C(l —ax)(1-bx)  ......... (2)

www.u§tad360.com :
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1
Put x = N in equation (2), we get

._
I
T
(==
I
m T
—
N
— ™
|
® e
—

_A(a-b)(a—c) j a’
a’ = A_(a—b)(a—c)

1
Put x = b 1n equation (2), we get

A(O)-i—B(l—a.%)(l—c.%]C(O)

| 1

| = {}+B(1—a.g)(l—cig)+0
b—a)(b—c b*

1=13.£—4—l = |B= 5 209

1

b

Put x = é in equation (2), we get
1 1
{}+0+C[l—a.—_)(1—b.—_)
C C
c(r-0)(1=2)
[ Cc
fc—a\/c-b
o))

1

._
Il

~ C(c—a)(c—b) y ¢’
L= ¢’ N C_(C—a){c—b)
Put these values in equation (1), we get
a’ b ¢’
1 B (a-b)y(a-c) (b—a)(b-c) (c—a)(c—b)
Q-ax)(1-bx)(1-cx)  (I-ax) | (1-bx) = (1-cx)
a’ b’

T @-b@a-c(-ax) (b-a)b-c)(l-bx)

C

+(c—a){c—b) (1-bx)
are required Partial fractions.
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xz + a2

Solution:

Let

x’+a’
(T +1) (€ +6) (¢ + )

Let x* = y and neglecting the square of each term
We have

X +a _ yt+a
(X’ +b) (C+)(+d) (YD) (y+o) (y+d)

15

y+a __A N B N C (1)
(y+tb)y(y+te)(y+d (y+b) (y+tc) (y+d

y+a Ayt (y+td)+B(y+b)(y+d)+C(y+b)(y+c)
(y+b)(y+o)(y+d) (y+b)(y+c)(y+d)

yta=A(y+c)(y+td)+B(y+b)(y+d)+C(y+b)(y+c)

Put y = —b in equation (2), we get
-b+a=A(b+c)(-b+d)+0+0
a-b=A(c-b)(d-b)

A —@-b
~ (c=b)(d-b)
Put y = —c¢ in equation (2), we get

—c+a=0+B(-c+b)(~c+d)+0
a-c¢c=B(b-c¢)(d-c)

g- —8-¢
" (b-9d—0)
Put y = —d inequation (2), we get

—d+a=0+0+C(-d+b)(-d+c)
a-d=C(b-d)(c—-d)

www.u\;stad360.com
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(a—d)

CT b-d)c-d

Put these values in equation (1), we get

(a—b) (a—c) (a—d)
y+a _(c—b)(d—b] (b—c](d—c]+(b—b)(c—d]
(y+b)(y+te)(y+d) y+b yte y+d
a a-b a—-c¢ a—d

brctrd (€ B HE+L) b oWd oF+o b-dE- dy+d

Replacing the neglecting squares, we get

2, 2 2,2 22
X" +a a“—b a —c

(xz T bz) (xz T Cz) {Xz I dz) = (Cz B bz) {dz _ bz) (xz n bz) + (bz B cz) (dz K Cz) (Xz I Cz}
a’ —d*
+ (bz_d2) (02— dz} (x2+ dz}

are required Partial fractions.
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EXERCISE 5.2

Resolve the following into Partial fraction.

2x*—3x+4

Q.1 (x—l)3

Solution:
Let
2x’-3x+4 A B C |
-1 G- G- xo1p e (0
2 -3x+4 A(x—1’+B(x-1+C
x-1 (x— 1)
2= 3x+4 = Ax-1)’+Bx-D+C ... (2)
2% 3x+4=AX +1-2X)+Bx-B+C
2x°—3x+4 = AX’+ A-2Ax+Bx-B+C ... (3)

Put x = 1 inequation (2), we get
2(17-3()+4 = A(l-1y+B(l-1+C
2-3+4=0+0+C

3=C = |[C-=3]

Equating coefficients of x°, x in equation (3), we get

www.u§tad360.com :
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x ; —-2A+B=-3
= —-2(2)+B =-3
= -4+B = -3

B=4-3
Put values of A, B and C in equation (1)
X ~3x+4 2 1

-1  x-D x-1) x-1)

are required partial fractions.

Sx*—2x+3
0 Ty
Solution:
Let
5x2—2x-2|-3= A B . C :
(x+2) Xx+2 (x+2) (x+2)

5°-2x+3  A(x+2°+B(x+2)+C
(x+2¢ (x +2)°

Sx2-2x+3 = A(x+2° +B(x+2)+C

SX°—2x+3 = A(X +4+4x) + Bx + 2B+ C

Put x = — 2 in equation (2), we get

18

(Lahore Board 2005)

.........

.........

5(-2°-2(2)+3 =A(C2+2°+B(2+2)+C

54)+4+3 = 0+0+C

20+7 = C =

. ! 2
Equating coefficients of x™, x, we have

X

X ; 4A+B = -2
4(5)+B = -2
20+B = -2
B=-2-20

www.u§tad360.com
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[B =22

Put values of A, B and C in equation (1) we get
5'-2x+3 _ 5 _-22 27
(x+27  x+2 (x+2)° (x+2)

5 22 N 27
Xx+2 (x+2)  (x+2)

are required partial fractions.

4x

19

Q3 (x + 1}2 x-1) (Lahore Board 2009, Gujranwala Board 2003, 2005)
Solution:
Let
4x __A B _C
x+1)Px-1)  x+D) &+ x-1)
4x CA+FD(x-D+BE-1)+C(x+1)
x+17(x-1) (x+1)" (x-1)

4x = Ax+ D (x-1D+Bx-1)+C(x+1)
4x = A(X = 1)+Bx—B+C x>+ 1+2x)
4x = AX' - A +Bx-B+Cx*+C+2Cx

Put x = —1 inequation (2), we get
4-1)=A0)+B(-1-1)+C(0)
-4=-2B =

Put x = [ inequation (2), we get
4(1) = A(0)+B(0)+C (1 +1)

4=CQ2F = 4=4C = [Cc=1

Equating coefficient of x* in equation (3) we get,
2

X A+C =0 H C=1
A+1 =20
Put values of A, B and C in equation (1), we have

4x o=t 2 ]
x+1)Y(x=1) x+1) (x+1) (x-1)

are required partial fractions.

www.u§tad360.com
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Q4 (x+2)29(x— 1)
Solution:
Let
9 A B C
G- x+) T ()
9 CAX+)(x-D+Bx-1)+C(x+2)
(x+27 (x=1) (x+2)7° (x—1)
9= Ax+2)(x-D+Bx-1)+Cx+2° ... (2)
9= A(X +x-2)+Bx-B+C (X’ +4+4x)
9 = AX*+AXx—2A+Bx-B+Cx*+4C+4Cx ... (3)
Put x = —2 in equation (2), we get
9= A(0)+B(=2-1)+C(0)

9=-3B = |B=-3

Put x = 1 in equation (2), we get
9 =A(0)+B(0)+C(1+2)

9

9=9C =

Equating co—efficient of x* in equation (3) we get

0+0+C(3)

A+C =20
A+1 =20 x C=1

Put values of A, B and C in equation (1) we get

9 o 3 1
G+2PGx-1)  (x+2)  (x+2 T (x-1)

are required partial fractions.
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1

Q.5 x-3) (x+1) (Lahore Board 2007)
Solution:
Let
1 A B C
X 3x+) - x-3) x_ T n e (D
1 Ax-3)(x+1)+Bx+1)+C(x-3)
(x-3P7(x+1) (x-3)7 (x+1)
= Ax-3)E+DH+Bx+DH+Cx-3> ... (2)
l = A(X=2x—-3)+Bx+B+C (x> +9—6x)
| = AX° —2Ax - 3A+Bx+B+Cx*+9C - 6CX  .ooovn (3)

Put x = 3 in equation (2), we get
1 =A0)+BB3+1)+C(0)

1 =0+4B+0
1 = 4B B—l
Put x = —1 in equation (2), we get
Il = AW)+B0)+C(—1-3)
I =0+0+C(—4)
1 = 16C C—L
- = " 16

Equating coefficients of x> in equation (3) we get

A+C =0
A+ = noC ==
6~ ~ 16
]
A=-T6

Put values of A, B and C in equation (1), we get
1 1 1

1 _ 16 4 16
X-3 (x+1)  xX-3 x-3 x-3
SR BN B
T 16(x-3) 4(x-3)7 16(x+1)
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2
X

Q.6 (x—2) (x— 1)} (Lahore Board 2011)
Solution:
Let
x .- A B . C. (1)
x-2)(x-1P " x-2) x-1) " (x-1)
X’ CAG-DP+HBE-2)(x-1)+C(x-2)
(x-2)(x—1) ~ (x—2) (x— 1)’
X =AX-1Y+Bx-2)x-1D)+Cx-2) .o (2)
X2 = A +1-2x)+B (x>~ 3x-2)+Cx-2C
x* = AxX’ +A-2Ax +Bx* - 3Bx - 2B+ Cx-2C  ......... (3)

Put x = 2 1n equation (2), we get
2 = A2 -1 +B(0)+C(0)
4=A@3)7

4 =9A = A=

Put x = 1 in equation (2), we get
(1) = A(0) +B(0)+C(1-2)
| =0+0+C(-1)

1=-C =
Equating coefficients of x* in equation (3) we get
A+B =1
4
ot B =1
4
B = l—9
5
B =9
Put values of A, B and C in equation (1), we get
4 3
X B 9 N 9 . —1
x-2)(x-1)"  (x-2) (x-1) (x-1)
4 5 1

T 9x-2) T 9x—1) (x-1y
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1
Q7 G-+
Solution:
Let
1 A B C
(x—l)’:(er])_(x_1)+(x_1}3+(x+1) .........
I CAG-DE+DHBE+DHC -1’
(17 Gt D) (=17 (x+1)

l = AE-DE+D+Bx+1)+Cx-1)
| = AKX -1)+Bx+B+C(x*+1-2x)
I = Ax’ - A+Bx+B+Cx>+C-2Cx

Put x = 1 inequation (2), we get

I = A(0)+2B+0
1 =2B B—l

Put x = —1 in equation (2), we get
I = A)+B@O)+C(-1-1)

1

0+0+C(-2)

1 =4C = C=;f

Equating coefficients of X% in equation (3), we get
A+C =10
1

A+Z=0 H C =

1
A=3

Put values of A, B and C in equation (1) we get
1 1 1

| 4 2 . 4
-1l (x 1) x—1 (x—17 x+1

—1 1 1

TAx-1) 21T ax+)

are required partial fraction.

---------
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2

Q8 I aiD (Gujranwala Board 2003)
Solution:
Let
x* A B C D
G-+ -DTx-) T xoy T xry e M
x> CAG-DPxHDFBE-D(xFD+HC(x+H ) +Dx-1)
x-1 (x+1) (x—1) (x+1)
X =Ax-1)PE+D+BxE-DE+D+Cx+D)+Dx-1° ... (2)

X = AKX -x—x+1)+Bx’ _B+Cx+C+Dx’ —3Dx’+3Dx-D

X = AX ~AX ~AX+A+BxX’ ~B+Cx+C+Dx — 3D +3Dx-D ......... (3)
Put x = 1 in equation (2), we get

(1) = A(0)+B(0)+C(1+1)+D(0)

| =0+0+2C+0

Put x = —1 inequation (2), we get
(-1 = A(0)+B(0)+C(0)+D(-1- 1)}
1=0+0+0D(-2)

1
1 =-8D = D__S

Equating coefficients of x3, x* in equation (3), we get

X . A+D =0

A=

oo | —

XX . ~A+B-3D =1

1 1 1 1
_8+B—(—8]—1 X A=g,.D=-3
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—%+B+%=1
B = ]+%—%
B=8+é—3
B=g = B—%

Put values of A, B, C and D in equation (1) we get
1 3 1

1
< 8 1 2 %
G-+ - G- x-1) x-1p x+
o 3 I 1
T8(x-1) Ax-_1)P T 2(x_1) 8(x+1)

are required partial fractions.

x—1
(x-2)(x+1)°

(Gujranwala Board 2006)

Solution:

Let

x—1 __A B C D
K-y x-2) x+D) xr1P T xby e (0

x—1 CAEFDHBE-2) D) HCE-2)x+ D) +D(x-2)
(x-2)(x+ 1)’ ~ (x-2) (x+ 1)’

x-1)=AX+1) +BE-2)x+1P+Cx-2)(x+1)+D(X-2) ........ (2)
X—1=AK+1+3C+3x)+B(x°-3x-2)+C(x*-x+2)+D(x-2)
x—1 = AX’+ A+3Ax" +3Ax +Bx’ ~3Bx - 2B+ Cx> ~Cx +2C+Dx -2D ...... (3)

Put x = 2 in equation (2), we get

2-1=A@2+1) +0+0+0

1=AQ3)
1 = 27A A= L
> i - 27
Put x = —1 1nequation (2), we get

~1-1=0+0+0+D(-1-2)
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]
-
5=

|
3.2?+C—{]
l+C—{3' C = 1
R ™
Put values of A, B, C and D in equation (1) we get
1 1 1 2
x— 1 27 27 -9 3

x-2)(x+1) ~ x-2 " xrD T xrIE T xED)

| 1 | 2
T 2T(x-2) 27T(x+1) 9x+1) T3 x+1)

are required partial fractions.

4x°
QI Ty i+ 1)

(Gujranwala Board 2005, Lahore Board 2005)

Solution:
4x° _ 4x’ _ 4x’
x-DEx+1)7 EE+D)E=-DEx+1  x-DEx+1)
Let
4x° A B C D |
-+ x-DTx+D T xr ) T xry e (1)
4x’ CAGEFDHBE-DEHHCE-DEE+D)+D(x-1)
x-Dx+1)y ~ (x-1)(x+1)
4 = A+ D+ BE-DEFD)+CE-DE+DH+DE-1) ... (2)
4 = A H1T+3+3)+B X +x —x— D+ Cx -D+D(x-1)
4 = AX+ A +3AX° +3Ax+BxX’ +Bx’~Bx-B+Cx’~C+Dx-D ......... (3)
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Put x = 1 in equation (2), we get
41 = A(1+1+0+0+0
4= (2 A

b2 | =

4 =8A = A=

Put x = — 1 in equation (2), we get
41 =0+0+0+D(-1-1)

4=

Equating coefficients of x‘;, x* in equation (3) we get

X : A+B =4

2

%+B=4 mAzé
B=4—3
X’ ; 3A+B+C =0

3.%+%+c=0

%Jrc:(}

5+C=0 = |C=5

Put values of A, B, C and D in equation (1), we get

1 7
4x° -2 2 5 2
x-DE+1F  x-Dx+D) x+1)P T x+1)
| 7 5 2

2(x-1) 2(x+1) x+17 (x+1)

are required partial fractions.

27
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2x +1
Q.11 x+3)(x-1) (x+2)2
Solution:
Let
2x + 1 A B C D
X+ x-Dx+2) 3 x-DTx+2) T xr2p 0 e (1)
2x + 1

x+3Hx-1)(x+2)
CAG=D(x+2P+B(x+3) (x+2’+C(x+3) (x— 1) (x+2) + D (x +3) (x = 1)
- (x+3)(x— 1) (x+2)°
Cx+1)=AX-DE+2+BE+3)x+2 +Cx+3)E-DEx+2)+Dx+3)(x-1)
(2)
2x+1= A(X+3xX —4)+B (X + 7+ 16x + 12) + C (x° + 4x* +x— 6) + D (x* + 2x — 3)
2x+1 = AX + 3Ax% —4A + BX’ + 7TBx’ + 16Bx + 12B + Cx’ + 4Cx° + Cx — 6C
+Dx” +2Dx — 3D (3)

Put x = —3 inequation (2), we get
2(-3)+1=A3-1)(3+2°+0+0+0
—6+1 = A4 (1Y

-5=-4A = A:Z

Put x = 1 inequation (2), we get
2()+1 =0+B(1+3)(1+2*+0+0
2+1 = B(4)(3)
3=B@)()

1

. 3
3=36]3=>B=36=> B=12

Put x = —2 in equation (2), we get
2-2)+1 =0+0+0+D(-2+3)(-2-1)
-4+1=D(1)(-3)

-3=-3D =

Equating coefficients of x> in equation (3) we get
A+B+C =10

5 1

FRETRASEN

15+1
12
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4
+C =0 = C=—§

Put values of A, B, C and D in equation (1), we get

S 1 4
2% + 1 4 12 —3 1
) x-DE+2)  x+3) x-D T x+2) T x+2)
5 | 4 I

ol

TA(x+3) 12x-D) 3(x+2) (x+2)

are required partial fraction.

2x*
Q.12 (x—3) (x +2)°
Solution:
2x* B 2:';4 3 2x"
x-3)(x+2) ~ (x-3) (X +4+4x) X +x —8x—12

2x -2
X +x-8x—-12 +/2x"
2xt + 2% — 16x% - 24x

- +

~ 2%+ 16x% + 24x
_2x*— 2x3+16x +24

+ + - -
18x% + 8x — 24
2x" , W 18x” + 8x — 24
CHx-8x—12 X7 XX —8x—12
18x* + 8x — 24
T X2t T3 x+2)
18x” + 8x — 24 A B C

Let Goayx+2) ~x-3) T x+2) T xr2y

18x° +8x-24 A(x+2+B(x-3)(x+2)+C(x-3)
(x-3)(x+2) (x-3) (x+2)°

29
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18x*+8x—24 = Ax+2)+B(x-3)(x+2)+C(x-3)
18x" +8x-24 = A(X +4x+4)+B(x —x-6)+C(x—3)
18x” + 8x — 24 = Ax” + 4Ax + 4A + Bx’ = Bx - 6B + Cx — 3C
Put x = 3 in equation (3), we get

183 +8(3)—24=A(3+2)*+0+0

18(9)+24-24 = A(5)°

162
162 = 25A = = 55
Put x = —2 in equation (3), we get

18 (-2 +8(2)-24 = 0+0+C(-2-3)
~36-16-24 = C(-5)

32
32 =-5C = B=—?

Equating coefficients of X% in equation (4), we get
A+B =18

B=18—-A
162 288
B = ]8—25 = |B = 3

Put values of A, B, C in equation (2), we get
18x% + 8x — 24 162 288 32
(x—3)(x+2)* ~ 25 (x-3) 25 (x+2) 5(x+2)
equation (1) becomes

4x’ 162 288 32

x-3)(x+2y F-Dts 3 5 x+2) 5(x+2)

are required partial fractions.

30
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EXERCISE 5.3

Resolve the following into partial fractions.

9x -7
AUl i hx+3)
Solution:
Let
Ox —7 ~ Ax+B C
K+ (x+3)  (C+1) (x+3)
Ox — 7 C(AxFTB)(x+)+C(x*+1)
x>+ 1) (x+3) (x*+ 1) (x + 3)

Ox -7 = (Ax+B)(x+3)+C(x*+1)

(Lahore Board 2004, 2010)
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Q2 Tipa+
Solution:
Let
1 Ax+B C
CrDE+D) - D) T x 1
1 C(Ax+B)x+ D) +C(x+1)
D (x+1) (" +1) (x+1)

Punjab | 11th Maths | Ch # 5

O0x -7 = AX° +3AX+Bx+3B+Cx*+C ...

Put x = -3 in equation (2), we get
9(-3)-7 = 0+C[(-3)°+1]
—27-7=0+C©O+1)

-17
-34 = 10C = C=T

Equating coefficients of x°, x in equation (3) we get
X o A+C =0

vw,
|
O
|
|

~6
B =73

Put values of A, B, C in equation (1) we get
176 17
9x — 7 5% 5 5
X+ 1) (x+3) x*+1  x+3
_ 17x=6 17
T 5T+ S(x+3)
are required partial fractions.
1

| = (Ax+B)x+D+C+1) ..
A+ Ax+Bx+B+Cx*+C ...

1

32

(Lahore Board 2003, 2006)
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Put x = — 1 in equation (2), we get
|
|

0+C((-1)"+1)
C(+1)

1

: _ 1

Equating coefficients of x* and x in equation (3) we get

X ;. A+C =0

A=-C

Equating coefficient of x
A+B =10
B=-A

X 5

B =

B3 =

Put values of A, B and C in equation (1) we get

1 1 1
~SX+3 =

1 Xty 3
K+Dhx+1) X+ D) x+1D)
—-x+1 1

2(¢+1) 2(x+1)

are required partial fractions.

X+
Q3 (x2+34) J +3)
Solution:
Let
Ix+7 Ax+B C
K+d)(x13) (X+a) (x+3) e (1
3x+7 _C(AX+B)x+)+C(x*+4)
x+4)x+3) (x*+4) (x+3)
3x+7 = (Ax+B)(x+3)+Cx+4) ... (2)
3x+7 = AX"+3AX +Bx+3B+Cx*+4C ... (3)

33
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Put x = -3 in equation (2), we get

3(-3)+7 =0+C((-3)7+4)
~9+7 = C(9+4)

-2=13C = |[C=-73

Equating coefficients of x* and x in equation (3) we get

X' 5 A+C=0

A=-C

A:

2
13
X : 3A+B =3
B = 3-3A

33

B =173

Put values of A, B and C in equation (1) we get
2 33 2
3x+7 B*'3 T3
X+4)(x+3) x+4 x+3
2x + 33 2
T I3 +4) 13 (x+3)

are required partial fractions.

x’+15
Q4 (X*+2x+5)(x=1)
Solution:
Let
j x*+15 __A&+B C 1)
(x+2x+5)(x—-1) X +2x+5) (x-1)
x*+ 15 _ (AXx+B)(x- 1)+ C(x*+2x+5)
(x*+2x+5)(x—1) (x> +2x+5)(x—1)
X+15 = (Ax+B)(x—-1D+Cx+2x+5 ... (2)
X +15 = AX' —Ax +Bx—-B+Cx> +2Cx +5C ... (3)
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Put x = 1 in equation (2), we get
(> +15 = 0+C ((1)* +2 (1) +5)
1+15 =C(1+2+5)

16 = 8C =

Equating coefficients of x*, and x in equation (3), we get
x> A+C =1

A=1-C
A =1-2
A=1

x ; —-A+B+2C =0

B =A-2C
B=-1-22)=-1-4
Put values of A, B and C in equation (1) we get

x*+15 -x-5 2

K+ 2X+5) (x—1)  X+2x+5 (x-1)

are required partial fraction.
2

Q5 T+ 4); (x +2)
Solution:
Let
X’ Ax+B C
(x2+4)(x+2):(x2+4)+(x+2) ......... (1)
X’ C(AXHB)(x+2)+C(x*+4)
(x*+4)(x+2) (x"+4)(x+2)
X = (AX+HB)x+D)+CE 4 L 2)
X =AX+2Ax+Bx + 2B+ Cx>+4C 3)
Put x = —2 in equation (2), we get

(-2 = 0+C((-2)2+4)
4 =0+C@4+4)
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4 =8C = C =

1
2

Equating coefficients of x* and x in equation (3), we get
2

X . A+C =1
A=1-C=1 1
T 2
1
A=
X ; 2A+B =0
2(1j+B—{)
5 —
1+B =20
B = -1

Put values of A, B and C in equation (1) we get

S
x’ B 2%~ 2
(C+4) (x+2)  x+4 x+2
X—2 1

T 2(X+4) 2(x+2)

are required partial fraction.

2
Q.6 isil (Lahore Board 2003)
Solution:
Let
x>+ 1 X'+ 1 A Bx + C
LT XA C-xF ) (D) (ox+l) e (D
x°+ 1 A —x+1)+Bx+0)(x+1)
= x+t)(x—x+1) x+ 1) (x—x+1)
X+1=AX-x+D)+Bx+C)x+1) (2)
X411 =AC AX+A+BX’+Bx+Cx+C ... (3)
Put x = — 1 in equation (2), we get

1 +1=A(1D2-(1+1)
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[+1=A(+1+1)

2
2=3A = A=§

Equating coefficients of x2 and x in equation (3), we get
2

X ; A+B =1
2
3+B—l
2 1
B=1-3=3
B4
3
x ;: -A+B+C =0
2 1
~3+3+C =0
1
—3+C—0
1
C=3

Put values of A, B and C in equation (1), we get

. 3XT3
1 x*—x+1

2
x +1

x3+1 X

+ |22

2 N x+1
3(x+1) 3 (x—x+1)

are required partial fraction.

X +2x+2
Q.7 x*+3)(x+1)(x=1)
Solution:
Let
X+2x+2 _ Ax+B C D
K+ x+D)(x=-1) X+3) x+D) (x=1) e (1)
X 42x+2 (A +B) A DE-DICE +3)(x-D+DE+3) x+1)
K+ E+H)E-1)

(X +3) (x+ 1) (x=1)
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X2+ 2x+2

38

(Ax+B)(x+ D(x-D+C & +3)x-D+DE+3)(x+1) ...... )

X +2x+2 = Ax3—AX+Bx2—B+st—Cx2+3Cx—3C+Dx3+Dx2+3Dx+3D

Put x = —1 inequation (2), we get
(1Y +2(D+2 =0+C((—=1Y+3)(1-1)+0
1-2+2=C(1+3)(-2)

1
l=-8C = |[C=-g

Put x = 1 inequation (2), we get
(1Y +2(1)+2 =0+0+D (1) +3)(1+1)
1+24+2=D(1+3)(Q2)

o0 | Wh

5=8D = |D=

Equating coefficients of x> and x* in equation (3), we get

X ; A+C+D =0

- _C-D
_1 5 _ -4
“88° 8

1
A=
2 _
2 : B+D-C=1

Put values of A, B, C, D in equation (1), we get
1 1 1 5

X2+ 2x+2 B —2X7% ~8 8
ErHE+FDHE-1) ~ K+3) x+1) x-1
| —2x I 5

T4 F3) 8 (x+D) T8 (x-1)

are required partial fraction.

www.u\;stad360.com



Punjab | 11th Maths | Ch #5 39

1 .
Q.8 x—- 1) (2 +2) (Gujranwala Board 2006)
Solution:
Let
| __A B Cx+D |
G+ k- a1 2 (1)
| CA-DEH2)FBE+2)+(Cx+D) (x— 1)
(x- 1P (x*+2) ~ x- 1)’ x+2)
l = Ax-DE+2)+BE+2)+(Cx+D)(x—1)* ......... (2)
= AKX —xX+2x-2)+B(x*+2) + (Cx + D) (x> + 1 —2x)
| = AX’ - AX°+2Ax—2A +BxX’+ 2B+ Cx’ + Cx - 2CxX* + DX’ +D - 2Dx  ...... (3)
Put x = 1 in equation (2), we ge
1 =0+B((1)*+2)+0
1 =B(+2)
1
1 =3B = B = 3

Equating coefficients of x°, x’, and x in equation (3), we get
I =0+B((1)’+2)+0
1 =B(+2)

1=3B = |B=73

X ;. A+C=0 o (i)
X’ ; —A+B-2C+D =0 X B=%
| .
—~A-2C+D = =3 e (11)
X  2A+C-2D =0 e (1)
from (i) A = —C
Put in (ii) and (iii).

1
~(-0)-2C+D =3
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CciD =% (iv)

3
2(-C)+C-2D =0
~2C+C=-2D =0
~-C-2D=0 . (v)

Subtracting (iv) from (v)

~C-2D =0
C+ D=3
B R
+ - +
D - 0+ 3
R

1, .
Put D = —g In equation (v)

TEN

2
—C+y= = |C=

M=l

Put this value in equation (i) we get

Putting values of A, B, C and D in equation (1) we get

2 1 2 1

I 9 3 9779

-1 x+2)  x-1 (x-17" x*+2)
-2 1 2x — 1

ToOx-1) 3x-1P 9 +2)

are required partial fraction.

40
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41

4
X
Q.9 1—x°
Solution:
4 4
X . — X
I-x* " x' 1
By division
~1
x4—1 —x*
—x'+ 1
+ -
~1
4
—X 1
= 4_1——1—;1_—] ......... (1)
1 1 ~ 1
1T DD x+HDE-DEE+])
Let
1 __A B Cx+D ,
(x+l)(x—l)(x2+])_x+l x—1" x*+1 v 2)
1 CAG-DEHDFBEFD D) +H(Cx+D) (x+1) (x— 1)

x+)x-DE+1)

l=A-DE+D+Bx+1)E+1)+Cx+D)x+1)(x-1)

x+D)E-1DE +1)

= AR -x>+x-D+BE+x> +x+ 1)+ (Cx +D) (x> = 1)

] = AX —AX*+AX - A+BX+BX +Bx+B+Cx’ - Cx-Cx+Dx*-D

Put x = 1 inequation (3), we get

ACT-D(E1)?+1)+0+0

1

1l =ACF2)(1+1)
D, 1
I =4A = |A =}
Put x = — 1 in equation (3), we get

I =0+BA+1D)((1)+1)+0
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—

B(2)(1+1)

|1 =4B = B:Z

Equating coefficients of x> and x* in equation (4) we get
X ; A+B+C=0

3

11
T4ty e

= [c=0]

X ; —A+B+D =0

1
+3+D =0

| —

Put values of A, B, C, D in equation (2) we get
1 1 1
1 T4 3 Ox=5
I-00+0(0+)  x+1 x-17+1
—1 1 1
4(x+1) 4x-1) 2(x"+1)

Equation (1) becomes

—x* 1[ S B 1 ]

X1 T A+ T Ax-D) 2+ 1)
1 1 1

i § Sl W D

are required partial fractions.

42

2
X —2x+3
QI0 i
Solution:
XX —2x +3 A XX —2x +3
X'Hx D A x D —x+1)
Let
x> —2x +3 Ax +B Cx+D
3 2 =17 o . (1)
x+x+hHx" -x+1) X +x+1) x-x+1)
X —2x+3 C(Ax+B) (X x+ D) (Cx+D) (x> +x+1)
EHx+ ) —x+1) X +x+1)(x—x+1)
X=2x+3 = (Ax+B)(xX*+x+ 1) (Cx+D) (x*=x + 1)
X-2X+3 = AX - AXC HAX+BX’ - Bx+B+CxX’ + CXX+ Cx + DX> + DX +D oo (2)
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Equating coefficients of x°, x*, X, X and constant term in equation (2), we get

X ;. A+C =0 (i)
x> ;. —A+B+C+D =1 (ii)
x ; A-B+C+D=-2 (1i1)
cons ; B+D =3 (1v)
Put A+ C = 0 1n equation (i11), we get

~-B+D = -2 (V)

adding equation (iv) and (v), we get

b | —

2D=1 = |D=

1
Put D = 5 in equation (iv), we get

Put B+ D = 3 in equation (ii), we get

~-A+C+3 =1

—-A+C=-2 (vi)

adding equation (vi) and (i)

2C=-2

C=-1

Put C = —1 in equation (1), we get

A-1=20

A =1

Put values of A, B, C, and D in equation (1), we get
e 1

X —2X +3 B ) . X7

(xz—x+l)(x2+x+1) CoxTHx+1l X —x+1

(2x + 5) 2x — 1

2(x*+x+1) 2(x —x+1)

are required partial fraction.
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EXERCISE 5.4

Resolve the following partial fractions.

1 X+ 2x +2
Q. x*+x+1)°
Solution:
Let
X’ +2x+2  (Ax+B) (Cx + D) |
Crxt1y  (Crxt )T (Cxrly (1)
XH2x+2  (Ax+B)(xX*+x+1)+(Cx+D)
K+x+1)7 (E+x+1y
X +2x+2 = (AXx+B)(x*+x+ 1)+ (Cx + D)
X H+2x+2 = AX +AX +AX +BX' +Bx+B+Cx+D......... 2)
Equating coefficients of x*, x°, x and constant term in equation (2), we get
X ; A =1
x° . A+B =0
I+B=0 = |B=-1
Xx ; A+B+C=2
l1-1+C=2 = |C=2
Cons ; B+D =2
-1+D=2 = | D=3
Put values of A, B, C, D in equation (1) we get
X+2x+2 . x—=1 42X 3
(xX+x+1Y (X +x+1) (xX+x+1)
are required partial fraction.
2
X
Q2 i x-o)
Solution:
Let
X __ A Bx+C Dx+E |
x-DE+1)  x-1) xX+1  (x+1) O
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X2 A +1)P+Bx+CO)(x-)(x*+1)+(Dx+E)(x-1)
x-DE+1)y7 (x—1)(x*+ 1)
X = AKX+ +Bx+Ox-DE+D+Dx+E)x-1) e, 2)
X = A1)+ Bx+O) (X +x—x ~ 1)+ (Dx+E) (x— 1)
x> = AxX* + A +2Ax° +Bx* + Bx’ - Bx’ - Bx + Cx’ + Cx — Cx" — C
+Dx*-Dx+Ex-E ... (3)

Put x = 1 inequation (2), we get
(1 = A((1)*+1)*+0+0
1= AQ0+1)

1=AQ2)° = =|A-=

1
4

Equating coefficients of x*,x%, x> and constant term in equation (3), we get
4

X : A+B =0
B=-A
p-_1
T T4
3 _
X ;. —B+C =20
C=B
]
C=-3
x> 1 2A+B-C+D =1
D = 1-2A-B+C
1Y 1 1
:"2(4]+4‘4
o V1
)
N |
2
X : —-B+C-D+E=0
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=
N
M | —

E =

b | —

Put values of A, B, C, D and E in equation (1) we get

1 1 11 1

x* _ A +_4"“4+2" 2
x*+1)yYx-1) "x-1 x+1 " (x+1)
1 X+ 1 X+ 1

TAx—1) 4D 2(F1)

are required partial fraction.

2x -5
Q.3 (XZ+2)Z (x_z)
Solution:
Let
2x-5 A +Bx+C+Dx—E 1
x-2)(C+2) " (x-2) X2 Tty e (1)
2x -5 AKX+’ +(Bx+C) (x=2) (X + 1)+ (Dx +E) (x - 2)
x-2)(+27 (x-2) (x"+2)
2X-5 =AM +2 +Bx+C) (x-2) (x> +2) + (DX +E) (x—=2)  .oeroo. (2)
2x—5=A(x4+4+4x2)+(Bx+C)(x3—2x2+2x—4)+(Dx+E)(X—Z)
2x—5 = AX' +4A +4Ax>+ Bx" - 2Bx’ + 2Bx” — 4Bx + Cx° - 2Cx” + 2Cx — 4C

+Dx’—2Dx+Ex—2E ... (3)
Put x = 2 in equation (2), we get
202)-5 = A((Q)*+2)7+0+0
4-5=A@4+2)]

~1=A® = =|A=-3;

Equating coefficients of x4, x3, x> and x in equation (3), we get

x* ;. A+B =0
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x ; —-4B+2C-2D+E =0
= 2+4B-2C+2D

- 2es(3) ()-(8)

1
= 2tgg"

!

1
3
+ 1

16
- 2t3 773

7
E =3

Put values of A, B, C, D, E in equation (1) we get

11 117
2x -5 36 +36" 13+6x 3
X+2)(x-2) x-2) x+2 (x+2)
—1 x+2 x+ 14

T 36(x-2)36(x+2) 6(C+2)

47
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8x*
"+ 1) (1-x%)

Solution:

As
8x’ B 8x”
1-xX) X+ (1= (1 +x) (& +1)
Let
8x’ A B Cx+D Ex+F ]
I+ 1T-x 1+x X411y e (1)
8x>

(1-x)(1+x)(x*+1)°

CAFX)EFID)PHFBI ) D) H (D) D (1 -x) (1 +x)+(Ex+F) (1 -x) (1 +x)
N (1-x)(1+x)(x*+1)

A1+X) X+ 1D +B(1=x) (X + 1) +(Cx+D) (> + 1) (1 =x) (1 +x)
FEXFDA-x)1+x) (2)
8x° = A(x5+x4+2x3+2x2+x)+B(—x5+x4—2x3+2x2—x)+C(—xS+x)
DX D) HEX+F) (1 %)
8x" = Ax’ + Ax' + 2Ax° + 2Ax° + Ax — Bx’ + Bx" - 2Bx’ + 2Bx” — Bx
X+ Cx-DX'+D+Ex EX’+F-Fx* ......... 3)

5

8x”

Put x = 1 in equation (2), we get
(1) = A1+ ((1+1)

8 =A@2)(1+1)

AQ#H =

Put x = —1 inequation (2), we get

8

8(-1) = 0+B(+1+1) (1) +1)

8§ =B=+2)(1+1)
8 = B(8)
B = I

Equating coefficients of x*,x*, x> in equation (3) we get

X ; A-B-C=0
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C=A-B=1-1=0
C=0
4
X : A+B-D=0
D=A+B=1+1
X ; 2A-2B-E =0
E = 2A-2B
= 2()-2(1)
E=0

Put values of A, B, C,D and E in equation (1) we get

8x’ R S B 4
1)1 +x)C+1)Y T T-x 1+x x+1 (xX+1)

are required partial fractions.

axt + 313 + 6x2 + Sx

Qs x-DE+x+1)°

Solution:
Let
4x* + 3% + 6x% + 5x A Bx+C Dx+E
X-DXH+x+1)Y  x=1) (CH+x+ ) Crx+1y e (1)

A 430+ 65+ 5% A Ex+H 1P +Bx+O)(x—- D) +Fx+ 1)+ (Dx+E)(x-1)
x- D) +x+1) (x—1) (X +x+1)

A3 S = AKX F 1) HBx+O) (x=1) (XX +x+ 1)+ (Dx +E) (x=1)

Put x = 1 in equation (2), we get
4 +3Y+6(1)+5(0) = A1 +1+1)2+0+0
443+6+5 = A(1+1+1)
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18 = 9A =
x' ; A+B =4
B=4-A=4-2
(B =2]
X’ ; 2A+C =3
C=3-2A=3-2() =3-4
x> ; 3A+D=6
D=6-3A=6-32)=6-6=0
(D =0]
X ; 2A-B-D+E=35
E=5-2A+B+D
=5-2(2)+2+0
[E=3]
Put values of A, B,D,D and E in equation (1)
4x* + 3x° + 6x7 + 5x 2 2x -1 3

x-DE+x+1)° - (}'i—l)-’-()(2+x+l)-*-(x2+)(+l)2

are required partial fractions.

2x - 3x% —4x

K12 C+27  x+1 x+ 1P 2 2y

2x* —3x° —4x

(x+ 1) (x+2)

X' o3 —dAx = A(x+ D (x+ 2 +B(xT+H 2 H(Cx+ D) (x + 1) (x +2) + (Ex + F) (x + 1)

_ Ax+1D)(x+27+B(*+2)7 +(Cx+D)(x + 1)* (x +2) + (Ex + F) (x + 1)

(x+ 1) (¢ +2)

www.u\;stad360.com :

50



Punjab | 11th Maths | Ch #5 51

3 ax = A X A At ax ) B x4+ 4x))
+C (x4 2x7 4 3%+ 4x% + 2x) D(xXH2x43x 3 H4x42) + B(x+2x>4%)
+F (x*+2x + 1)
2x* 3% —4x = AX° + Ax* +4AX + 4Ax% + 4Ax +4A + Bx' + 4B + 4Bx’
+Cx* +2Cx" +3Cx° +4Cx” + 2Cx + Dx* +2Dx” + 3Dx” + 4Dx
+2D + Ex’ + 2Ex” + Ex + Fx’ + 2Fx + F (3)
Put x = —1 1inequation (2), we get
2-1D'"-3C1 41 =0+B((-1)2+2)+0+0
2+3+4 = B(1+2)
9 = B(3)
9=9B = [B-=1

Equating coefficients of xS, x4, x3, xz, x and constant in equation (3), we get

XX 7 A+C=0 (i)

x* . A+B+2C+D =2 (ii)

X 5 4A+3C+2D+E = -3 (iii)
x> : 4A+4B+4C+3D+2E+F =0 (iv)
X : 4A+2C+4D+E+2F = —4 (v)

cons ; 4A+4B+2D+F =0 (vi)
from (1)

C=-A

from (i)

D=2-A-B-2C=2-A-1+2A =1+A (vii)
from (iii)

E=-3-4A-3C-2D = ~3-4A+3A-2-2A = —-3A-5 (viii)

Subtracting (vi) from (iv), we get
4C+D+2E =0
~4A+1+A+2(-3A-5 =0
-9A =9

- A1
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Put this value of A in (i), (vii), (viii) we get

i) = C=-(Hh=1 = -

i) = D=1+(-1)=0 =
(vii) = E=-3(-1)-5=3-5=-2
= |E=-2

from equation (vi)
4(-1)+4(1)+2(0)+F = 0
~4+44+0+F =0

F=0

Put values of A, B, C, D, E and F in equation (1), we get

axt 3x3 —4x -1 1 X 2x

G C+2)  x 1 (xt1) 2 (Er2)

are required partial fractions.
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