Class 10t Chapter 4

lOth CLASS Exercise 4.1

Resolve into partial fractions.
Question NO.1

MATH s

x+1)(x-3)

Solution:
7x-9 A B .
e o tam~®
Multiplying equation (i)by (x + 1)(x — 3)

7x —9 =A(x —3) + B(x + 1) — (ii)
C HAPT E R 4 For determine the value of A and B
x—3=0=>x=3 andx+1=0=>x=-1
putting x = 3 and x = —1 put in eq(ii)we get
Forx =3 Forx=-1

73)—=9=B(3B+1) | 7(-1)-9=A4(-1-3)
21 -9 =4B —7—9=—44

SOLUTION

B =3

NOTES

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

get the required partial fractions
4 3

CENMCED

7x —9 _ 4 4 3
(x+1)(x—-3) (x+1) (x—3)
Question No.2

x—11
EE IRy
Solution:
x—11 A B .
Let (x—4)(x+3) = (x—4)  (x+3) - (l)
Multiplying equation (i)by (x — 4)(x + 3) on
Both sides, we get
x—11=A(x +3) + B(x —4) - (ii)
>5x+3=0=>x=-3andx—4=0>x=4
putting x = —3 and x = 4 put in eq(ii)we get
For x = -3 Forx =4
—3—-11=B(-3—4) 4-11=A(4+3)
—14 =-7B —7=7A

B =2 A=-1

Putting the value of A and B in equation (i)We
get the required partial fractions
-1 N 2
x—4) (x+3)
Hence the required partial fraction are
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. 3x+3 A N )
= -
x—11 _ -1 4 2 ¢ x—-Dx+2) x—1 x+2 ¢
(x—4)(x+3) (x—4) (x+3) Multiplying both sides by (x — 1)(x + 2)we get
Question NO.3 3x+3=A(x+2)+B(x—1) - (ii)
3x—1 Letx—1=0i.ex=1landx+2=0i.e x=-2
xz2—-1 Putting x = 1 and x = —2 in equation (ii)
Solution: Forx =1 Forx = -2
3x—-1_~ 3x-1 3()+3=4(1+2) 3(-=2) +3 =B(-2
-1 (x—-Dx+1) 3+3=34 -1)
3x—1 A B ) 6 =34 —6+3=B(-2)
x—Dx+1) x—1 x+1 g
Multiplying both sides by(x — 1)(x + 1) 3 B = -3
weget3x—1=A(x+1)+B(x—1) - (ii) -3
Letx+1=0iex=—-landx—1=0iex=1 = A4=2
putting x = —1 and x = 1 put in eq(ii)we get = A=1
Hence the required partial fractiomnsare
Forx =1 Forx =-1
3x+3 2 1
3(D)—-1=A4(1+1) 3(-1)—1=B(-1-1 = +
2 =24 —4 =—-2B Question NO.6

L

Let

7x — 25

A=1 B=2 (x —4)(x—3)
Solution:

7x — 25 A B
(x—4)(x—3)_x—4+x—3
Multiplying both sides by x — 4)(x — 3), we get
7x — 25 =A(x —3) + B(x — 4) — (ii)

Letx —3=0ie x=3andx—4=0iex=4
Putting x = 3 and x = 4 in equation (ii)we get
Forx =13 Forx =4
7(3)—25=B(3—4) | 7(4) —25=A(4-3)
21-25=-B 28—-25=14

Hence the required partial fraction are Let
3x—1 1 2

= +
x—Dx+1) x—-1 x+1
Question No.4

x—5

x2+2x—-3
Solution:
x—05 x—5

x2+2x—3 x2+3x—x-3 —4=—B 3=4

x—5 x—05
Tx(x+3)—-1(x+3) (x—-Dx+3)
x—05 A y
G-Dx+3) x—1 x+3 (@ Hence the required partial fractions are
Multiplying both sides by (x — 1)(x + 3),we get 7x — 25 _ 3 n 4
x—5=Ax+3)+B(x—-1) - (ii) x—4)(x—-3) x—4 x-3
Letx+3=0=>x=-3andx—1=0=>x=1 Question No.7
putting x = —3and x = 1 in equation(ii)we get x> +2x+1
Forx = -3 Forx=1 x—2)(x+3
—3-5=+B(-3-1) 1-5=4(1+3) Solution:
—8=—-4B —4=14A x%+2x+1
B = -8 A= —4 (x—2)(x+3
—4 4 First we resolve it into proper fraction.
By log division we get 1
x2+x—6Jx2+2x+1
+x?+xF1
Hence the required partial fractions are x+7
x—5 -1 2 We havex2+2x+1 147
= + X62+x—6 xX2+x-6
x-—Dx+3) x—1 x+3 x+7 A
Question No.5 Let D +3) x-2 37 ()
& Multiplying both sides by (x — 2)(x + 3) we get
r-Dx+2) Xx+7=A0+3)+Bx—2) - (ii)
Letx+3=0iex=-3
andx—2=01iex =2

B=4 = A=3

is an important fraction.

B=2 A=-1

Solution:
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Forx =2
24+7=A02+3)
9 =754

Forx = -3
—-34+7=B(-3-2)

A=

Hence the required partial fractions are
x> +2x+1 9 4
x62+x—6_1+5(x—2)_5(x+3)
Question No.8

6x3 +5x% -7
3x2-2x—1
Solution:
6x34+5x%2-7
3x2-2x-1
First we resolve in to proper fraction.
2x+3
3x%2 — 2x — 1V6x3 + 5x2 — 7
+6x3 + 4x2 F 2x
9x2 + 2x — 7
+9x2 ¥ 6x + 3
8x —4
6x3+5x2—7_(2 P34 8x — 4
3x2—2x—1 % Gx+ Dx -1
8x—4 A B
(Bx+1)(x-1) T 3x+1 0 x-1
Multiplying both sides by (3x + 1)(x — 1, we get
8x—4=A(x—1)+B@Bx+1) - (ii)
Letx—1=0iex=1

and 3x+1=0 i.ex=—§

. 1, . .
putting x = land x = — 3 in equation (i)

is an improper fraction.

Now, Let

we get
Forx=1
8(1) —4 =B[3(1) + 1]
8—-4=4B
4 =4B
4B =4

B_4
T4

—8-12  A(-4)

B=1 3 3
20 A(-4)

3 3
= A=5

Hence the required of a fraction when D (x)consists
Of repeated linear factors are

6x3+5xz—7_2 t3a 5 N 1
32 —2x—1 % 3x+1  x—1

Chapter 4

Exercise 4.2
Resolve into partial fractions:
Question No.1
x*—3x+1
(x— 1)2(x—2)

Solution:
x> —=3x+1 A B C
= + +
x—1)2x-2) x—-1 (x—-1)?2 x-2
= ()
Multiplying both sides by (x — 1)?(x — 2) we get
x2=3x+1=Ax—-1Dx—-2)+B(x—2)+C(x —
- (i)
x?=3x+1=A4(x%—-3x+2)+B(x —2) + C(x?
—2x+1)
Putting x —1 =0i.ex = 1in (ii)we get
(D?2-3()+1=01-2)
1-3+1=B(-1)
—1=-B
=
Puttingx —2 =0i.ex = 2 in (ii)we get
(2)2-3+1=C(2-1)?
4-6+1=C
-1=C>-1
=
Equating the coefficient of x2 in (ii) we get
1=A+C

1=4-1
D> A=1+1

-
Hence the required partial fractions are
x?—=3x+1 2 1 1
= - +
x—1)2?x—-2) x—-1 (x—1)2% x-2
Question No.2

Let

x*+7x+11
(x+2)2(x+3)

Solution:

x%+7x+11 A B c ,
s e T T @
Multiplying both sides by (x + 2)?(x + 3)
=>5x2+7x+11=A(x+2)(x+3)+B(x +3) +
C(x + 2)?

Let
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=>x2+7x+11=A(x?+5x+6)+B(x+3) +
C(x? + 4x + 4) - (ii)
Putting x + 2 = 0 i.ex = —2 in(ii)we get
(—=2)2+7(-2)+11=B(-2+13)
4—-14+11=8B
=
Puttingx + 3 = 0i.e x = —3 in(ii)we get
(=3)2+7(-3)+ 11 =C(-3 +2)?
9-21+11=C(-1)?
20—-21=C(1)
-1=C
=
Equating coefficient of x2 in (ii) we get
A+C=1
A—-1=1
A=1+1
=
Hence the required partial fractions are
x2+7x+ 11 2 1 1
(x+2)?(x+3) _x+2+(x+2)2_x+3
Question No.3

9
(x—1)(x + 2)2

Solution:

Let 2 A + B +
= -
T - Dx+2? x—1 x+2 (x+2)?

Multiplying both sides by (x — 1)(x + 2)? we get
9=A(x+2)>+B(x—1)(x+2)+C(x —1) - (ii)
Putting x —1 =01i.e x = 1 in(ii)we get
9=A(1+2)
9 = A(3)?
9 =94
=
Puttingx +2=0i.e x = =2 in (ii)we get
9=C(-2-1)
9=-3C
=
Equating the coefficient of x2 in (ii) we get
A+B=0
B=-A
=
Hence the partial fractions are
9 1 1 3
G-Dx+2)? x-1 x+2 (x+2)
Question No.4

@

xt+1
x2(x—1)
Solution:
x*+1 x*t+1
x2(x—1) x3—x2
First we resolve it into proper fraction.

x3—x? Jxt+1

is an improper fraction.

Chapter 4

+x*  Fad
x3+1
+x3 Fx?
x3+1
x*+1 x?+1
x%(x—1) =@+D +x2(x— 1)
x2+1 x2+1
Let 2o =1 =(x+1) +—x2(x— )
Multiplying both sides by x%(x — 1)we get
x24+1=A0)(x— 1)+ B(x — 1) + cx? - (iii)
Puttting x = 0 in (iii)we get
0+1=B(0-1)

- ()
- (ii)

Puttingx —1 =10 i.e x = 1in (iii)we get
(12+1=C(1)?
1+1=C(1)
2=C
-
Equating the coefficient of x2 in (iii) we get
A+C=1
A+2=1
A=1-2
=
Putting the value of 4, B, C in equation (ii)
Thusrequired partial fraction are
x*+1 1 1 2
m= (x+1)—;—x—2+

Question No.5

x—1

7x + 4
Bx+2)(x+ 1)2

Solution:
7x + 4 A B C

Let (3x +2)(x + 1)2 _3x+2+x+1+(x+1)2
adU)
Multiplying both sides by (3x + 2)(x + 1)? we get
7x+4=A(x+1)?+BBx+2)(x+1)+C(Bx+2)
- (i)

2
Putting3x+2=0i.ex = —3 in (ii)we get

(Y esmal3e

14 (—2 + 3)2

2

——+4=4
>+

—-14+12 1
)

2

Puttingx +1 =0 i.e x = —1 in (ii) we get
7(=1) + 4 = C(3(=1) + (+2)
—7+4=—C
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= —3=-C
=
Equating the value of A, B and C in equation (i)

we get required partial fractions.
7x + 4 -6 2 3

= + +
Bx+2)(x+1)? 3x+2 x+1 (x+1)2

Question No.6
1

(x—1)2(x+1)

Solution:

1 A B B
Let(x—l)z(x+1) :x—1+(x—1)2+x+1_)(u)
Multiplying both sides by (x — 1)(x — 1)? we get
1=A(x—1D(x+1)+B(x+ 1)+ C(x— 1) > (ii)
Puttingx —1 =0 i.s x = 1in (ii)we get

1=B(1+1)
1=2B

=

B_1
2

Puttingx +1 =0 i.ex = —1in (ii) we get
1=C(-1-1)2
1=C(-1-1)2

=

Equating the coefficient of x2 in (ii)we get
A+C=0
A=—-C

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

1

(x—12(x+1)

-1 1 1
_4(x—1)+2(x—1)2+4(x+1)

Question No.7
3x2 +15x + 16
(x + 2)2

Solution:
3x* +15x + 16 _ 3x* +15x + 16
(x +2)? T x2+4x+4
The given fraction is improper fraction.
By long division, 3
x2 + 4x 4+ 4/3x2 + 15x + 16
+3x% + 12x + 12

3x + 4
3x+4

- "
X2 +4x + 4

3x%2 + 15x + 16 3
(x + 2)2 -

)

Chapter 4

3x +4 A .
Car2? iz i@
Multiplying both sides by (x + 2)? we get
3x +4 = A(x + 2) + B — (iii)
Puttingx + 2 =0i.e x = =2 in (iii)we get
3(=2)+4=B8B
—6+4=0R
=
Equating the coefficient of "x" we get
3=A
-
Putting the value of A and B in equation (ii) and
using eq.(i) we get required partial fractions.
3x2415x+16 2

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

Question No.8
1

x2—-1(x+1)

Solution:

1 1
Z-Dx+1) x-DEx+DE+1)
1

T (x—1D(x 4 1)2
1 A B c
L D+ -1t x+1 s
Multiplying both sides by (x — 1) (x + 1)? we get
1=A(x+1)?+B(x+1D(x—-1)+C(x—1)
- (ii)

Puttingx —1 =0 i.ex = 1in (ii) we get
1=A(1+1)2
1= A(2)?
1=14A
1

= A= 2
Puttingx +1 =0 i.e x = —1in (ii) we get
1=C(-1-1)

1=-2C
-1
= C = —
Equating the coefficient of x2 in equation (ii)

WegetA+B =0

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

We get required partial fractions.
1

(x—1D)(x+1)2

_ 1 1
T 4(x—1) 4(x+1) 2(x+1)?
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Exercise 4.3

Resolve into partial fraction.
Question No.1
3x—-11
(x+3)(x2+1)

Solution:
3x—-11
(x+3)(x2+1)
3x—-11 A Bx+C
et (x+3)(x2+1)_x+3+ x?2+1
Multiplying both sides (x — 3)(x? + 1), we get
3x—11=Ax*+ 1)+ (Bx+ C)(x + 3) - (i)
3x —11=A(x?>+1) + Bx(x +3) + C(x +3)
- (ii)
Puttingx+3 =0 i.ex = —3,we get
3(=3) — 11 = A[(-3)? + 1]
—9-11=4(9+1)
—20 =104
—-20

A=—
10

=
Now equating the coefficient of x2 and x we get from
equation (iii)
A+B=0 3B+C=3
—-2+B=0 3(2)+C=3
B=2 6+C=3
B =1 C=3-6

L

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+1

Question No.2

Chapter 4

3x+7
x2+1)(x+3)

Solution:

3x+7 Ax+ B Cc
(xZ+1D(x+3) x2+1 T
Multiplying both sides by x2 + 1)(x + 3)

3x+7=UAx+B)(x+3)+C(x?+1)

3x+7=Ax(x +3) + B(x +3) + C(x? + 1) - (ii)

Puttingx +3 =0 i.ex = =3 in (ii)we get

3(=3) + 7 = C[(=3)? + 1]
—94+7=C0O+1)
-2 =10C
2

2 =——
10

Now equation the coefficient of x? and x in equation
(iii) we get.

Let 11
e 3—>(u)

A+C=0
A+<_1)—0
=)=
a-t_y
—=

A_1
5

Putting the value of
A, B and C in equation (i) we get
required partial fraction.
3x+7 x+12 1
(x2+1D(x+3) 5x%2+1) 5(x+3)
Question No.3

1
(x+1D(x%2+1)

Solution:
1 A Bx+C B

Let(x+1)(x2+1)=x+1+ x?+1 - @)

Multiplying both sides by (x + 1) (x? + 1)we get
1=Ax*+1)+Bx+0O)(x+1)

1=Ax?*+1)+Bx(x+ 1)+ C(x + 1) - (ii)

putting x +1=0i.ex = —1in (ii)we get
1=A[(-1)2% + 1]
1=A(1+1)
1=2A

A_1
2

Equation the coefficients of
x? and x in equation (ii)
We get
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Solution:

3x+7 A Bx +C )
et (x+3)(x2+4)=x+3+ x?+4 - ©
Multiplying both sides by (x + 3)(x? + 4)we get
3x+7=Ax%*+4)+ (Bx+ C)(x + 3)
3x+7 =A%+ 4)+ Bx(x +3) + C(x + 3) - (ii)
Puttingx + 3 =0i.e x = =3 in (ii)we get

3(-3)+7 =A((-3)*+4)
Putting the value of 4, B and C in equations (i)we 947 =A(9+4)

Get required _
N = qui -2=134
A=— partial
13 fractions.
1 1 x—1

= +
x+DE*+1) 2(x+1)  2(x*+1) Equating the coefficient of x? and x in equation (ii)
we get

L

Question No.4
9x — 7
(x+3)(x2+1)

Solution:
9x — 7 A Bx +C .
et (x+3)(x2+1):x+3+x2+1 ~O®
Multiplying both sides by (x + 3)(x? + 1)we get
Ix—7=Ax*+1)+ (Bx+C)(x*> +1)
9x —7 = A(x* + 1) + Bx(x + 3) + C(x + 3) - (ii)
Puttingx + 3 = 0i.e x = —3 in (ii) we get
9(=3)—7=A[(-3)? +1]
—27-7=409+1) =—
—34 =104 13

L

> A=2
~ 10 Putting the value of A, B and C in equation (i)we get

= Required partial fractions.
3x+7 -2 2x + 33

= +
(x+3)(x2+4) 13(x+3) 13(x%2+4)
Equating coefficient of Question No.6
x? and x in equation (ii)we get x2
(x+2)(x2+4)

Solution:

x? A Bx+C .

LEt(x+2)(x2+4) =x+2+ xz+4 - @

Multiplying both sides by (x + 2)(x? + 4) we get
x2=A?+4)+ (Bx+CO)(x +2)
x2=A(x*+4) +Bx(x+2) + C(x + 2) - (ii)
Puttingx +2 =0 i.ex = =2 in (ii)we get

(=2)? = A[(=2)* + 4]

4=A4+A4)
4=8+A

Putting the value
of A,B and C in equation (i)we get
required partial fraction. Equating the coefficients of
9x —7 _ —-17 + 17x -6 x3 and x in equation (ii)
(x+3)(x2+1) 5(x+3) 5x*+1) We get
Question No.5

A_1
2

3x+7
(x+3)(x%2+4)




Class 10t

Putting the value of
A, B and C in equation (i)we get
Required partial fractions.
x? 1 x—2
(x+2)(x2+4) 2(x+2) * 2(x2 + 4)
Question No.7

1
Hint:
x3+1 x34+1

B 1
T (x+ 1)(x2 —x+1)]

Solution:
1 A Bx +C
et = +
+D2—x+1) x+1 x2—-x+1
= (1)
Multiplying both sides by (x — 1) (x? — x +
1), we get
1=Ax*-x+1)+Bx+C)(x+1)
1=A(x?—-x+1)+Bx(x + 1) + c(x + 1) - (ii)

L

Puttingx +1 =0 i.ex = —1in (ii)we get
1=A[(-1)?-(-1) + 1]
1=A[(-1)?-1(-1) + 1]

1=A1+1+4+1)
1=34

1
= A==
3

Comparing the coefficients of
x? and x in equation (ii)we get
A+B=0 -A+B+C=0

1+B—o (1) 1+c—o
3 B 3/ 3 B

2+C—0
3 =

C_z
3

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

Required partial fractions.
1 1 x—2

x+Dx2Z—x+1) 3(x+1 3xZ—x+1)

Question No.8

Chapter 4

x> +1
x3+1
Solution:
x?+1 x?+1
[x3+1 (x+DH2—x+1)
x?+1 A Bx+C
Let (x+1)(x2—x+1)=x+1+x2—x+1
- ()
Multiplying both sides by (x + 1) (x? — x +
1), we get
x24+1=A?*—-x+1)+Bx+C)(x+1)
x2+1=AK?*—-x+1)+Bx(x+ 1) +C(x+1)
- (ii)
Puttingx +1=0i.ex = —1in (ii)we get
(D?+1=A[(-1)* - (-1) + 1]
1+1=4A01+1+1)
2=34A

A_z
3

Equating the coefficients of
x? and x in equation (ii)we get
A+B=1 —-A+B+C=0

<_2)+1+C—0
3/ 3 B

=0
_ _

Putting the value of
A, B and C in equation (i) we get
required partial fractions.
x2+1 2 x+1

(x+1)(x2—x+1)=3(x+1)+3(x2—x+1)
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Exercise 4.4

Resolve into Partial Fractions.

Question No.1 Coefficients of x3:B+C =0

—— 0+C=0
GT+ D) >
3 Ac+B  Cx4D Coefficients of x?: 2A+ B+ C+ D = 3
Let = + - (i) 2(1)+0+0+D =3
(x2+4)2 x2+4  (x?+4)? D=3—2
Multiplying bothsides by (x? + 4)?,we get D=1
3 _ 2 -
x> =(Ax+B)(x" +4) + (Cx + D) Coefficientsof x: B+C+D+E =1
x3 = Ax(x? +4) + B(x? + 4) + (Cx + D) - (iii) 0+04+14E=1
Equating the coefficients of x3, x2, x and constant, we F=1-1

get -
Coefficients of x3:4 =1 : , .
Putting the value of A, B, C and D in equation (i)

.. 2' —
Coeff!c!ents of x> B =0 We get required partial fractions.
Coefficients of x: 44 + C = 0 Xt +3x2+x+1 1 x

= C=-4 Let > > = + 5 >
Constants:4B + D =0 x+DE2+1)? x+1 (x2+1)

40)+D=0 Question No.3
= D=0 2

Putting the value of 4, B, and C in equation (i) * > >
We get required partial fractions. x+DE*+1)

lution:
X3 X 4x Solutio

2+4)? x2+4 (xZ+4)

x3

Solution:

L x? A +Bx+C+ Dx+E
T ar DA+ x+1 x2+1 ] (xZ+1)2
- (D

Question No.2
x*+3x% +x+1 )
(x+ D2 + 1) Multiplying both sides by (x + 1)(x% + 1)” we get
Solution: x?=A*+ 1%+ Bx+ O (x + D(x* + 1)
x*4+3x24+x+1 A Bx+C Dx+E +(Dx + E)(x + 1) = (iD)
Let (x + D(x2% + 1)2 =x+1+ X2 +1 +(x2+1)2 x? =A(x4+2x2+1)+Bx(x3+x2+x+1)+
- (@) Cx3+x>+x+1)+Dx(x+1)+E(x+1)
x2=A(x*+2x?>+ 1) +B(x* + x3 + x? + x)
+C(x3 +x%+x + 1)+D(x? + x) + E(x + 1) - (iii)
4341 Putting x + 1 ?_011).2616 :[(—_lll)r;i](llfz)we get
= A2+ 124+ Bx + O)(x + D(x% + 1 1 ;A(1+1)2
+(Dx+ E)(x + 1) - (ii) 1 =44
x*+3x2+x+1=A*+2x%2 +1)
+Bx(x} +x?2+x+ 1D +Cx3+x2+x+1) = A=

+Dx(x+1)+E(x+1)
X432 Fx+1 =A@t +2x2 +1) Now equating the coefficients of x*, x3,x2, x and

YB3+ 2+ x) +CO3 +x% +x+ 1) constants, we get from equation (iii)
D(x? +x) + E(x + 1) — (iii) coefficients of x*: A+B=0

Multiplying both sides by (x + 1)(x? + 1)2 we get

Puttingx + 1 =0i.e x = —1 ineq(ii)we get l_|_3 =1

(—D*+3(-D%+ (=1) + 1 = A[(-1)? + 1]2 4
14+3(1)—-1+1=A4(1+ 1)? B=-

4 =44 4

= 1

> A=1
Now equating the coefficients of x*, x3, x2, x and

constants,we get from equation (iii) ~3 +C=0

coefficientsof x*: A+B=1 N T
C=-

4

Coefficients of x2: 2A+B+C+D =1

3 Coefficients of x3: B + C = 0
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Putting the value of A, B, C and D in equation (i)
We get required partial fractions.

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

x—1 x—1

Chapter 4

= + +
4x+1) 4(x?2+1) 2(x?2+1)?
Question No.4

x2

(x —1)(x% +1)2

Solution:
x? A Bx+C Dx+E
u—1xﬂ+1ﬁ_x—1+x2+1+@2+nz
- (1)
Multiplying both sides by (x + 1) (x? + 1)? we get
x2=A?*+1)?+Bx+CO)(x—1)(x?*+1)
+(Dx+ E)(x — 1) — (ii)

x2=Ax*+2x2+ 1) +Bx(x — 1)(x2+ 1) +
Clx—1D(x*+ 1) +Dx(x— 1) +E(x—1)
x2=A(x*+2x2+ 1) +B(x* —x3 + x2 — x)

+C(x3 —x®>+x—1)+D(x*> —x) + E(x — 1) - (iii)
Puttingx — 1 =01i.ex = 1 ineq(ii)we get
(12 = A[(1)* +1]?
1=A(1+ 1)?
1=14A

=
A=-
4

Now equating the coefficients of x*,x3, x2, x and
constants,we get from equation (iii)
coefficientsof x*: A+B=0

1+B—1
2 =

=

B=-=
4

Coefficients of x3:B+ C =0

= co_

Coefficientsof x2: 2A+B—-C+D =1

2()-3- (o0

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

-2
(x— 1) (x2 + 1)2

_ 1 4 x+1 4 x+1
A+ 1) 4(x2+1) 2(x2+1)2
Question No.5

x4

(x% + 2)2
Solution:
x* x
(x2+2)2 x*+4x2+44
First we resolve it into proper fraction
1

x* + 4x?% + 44/ x*
+x* + 4x% + 4

4

is an improper fraction

4
=1+
(x2 + 2)? (x2 +2)2
—4x?—4 Ax+B Cx+D
CETrE vz Err
Multiplying both sides by (x? + 2)? we get
—4x? —4=(Ax+B)(x*+2) + (Cx + D)
—4x? —4=A3+2x)+B(x*+2)+Cx+D
- (i)
Equating the coefficients of x3,x2, x and constants
In equation (ii) we get
Coefficients of x?: B = —4
Coefficientsof x:2A+C =0
200+C=0
Constants: 2B+ D = —4
2(—4)+D = —4

1

L )
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—-8+D=-4
D=8-4
D=4
Putting the value of A, B, C and D in equation (i) we
get required partial fractions.
x* —4 4
v tezteroe
x4 4 4
—=1- +
(x% 4+ 2)2 x24+2 (x?2+2)?
Question No.6

x>

(x% +1)2
Solution:

x° x>
(x24+1)2 x*+2x2+1
First we resolve it into proper fraction.

X
x* +2x% + 14/x5
+x° +2x3 +x
—2x3 —x

is an improper fraction.

5

x 3 +—2x3—x
Z+D2 T+ 12

-2x*~-x Ax+B Cx+D
G2+ D2 a2+l GErDE
Multiplying both sides by (x? + 1)2 we get
—2x3—x=UAx+B)(x*+1)+ (Cx + D)
—2x—x=A(x3+x)+B(x*+1)+Cx+D
Equating the coefficients of x3, x2, x and constants
We get
Coefficients of x3: 4 = —2
Coefficients of x2: B = 0
Coefficientsof x: A+ C = -1
—24+C=-1
C=-1+4+2
= c=1

Constants:B+D =0

@

Let

0+D=0
= D=0
Hence the required partial fractions are
x> —2x x
+1z “teritwrie
x5 2x x
Z+1? Tyl @ rie
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