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.
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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
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B+C=0
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Coefficients of X2 2A+B+C+D=1
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Putting the value of A, B, C, D and E in
equation(1) we get required partial fractions.
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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 =
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Now equating the coefficients of x”, x3, x2 and

x in equation (111) we get
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Coeflicients of x*s A+B = 0

l+B =0
4
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Coefticientsof x3: =B+ C= 0
— (—ij+ C =0
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Coefficientsof x2: 2A+B-C+D =1
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Putting the valuc of A, B, C., D and E in
cquation(1) we get required partial {ractions.
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Solution: -
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) - 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.
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=— 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



