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EXERCISE 5.4

Resolve into Partial fraction.

< +2x+2

1.

(x* +x+1)
2 x
(x +Dx-1

2x =5

(x° +2)°(x-2)

8x°
(x* +I1X1-x°)

dx' +3x +6x +5x
(x=Ix* +x+1)°

2x’ =3x" =4x
(x* +2)(x+1)°

1 x 42x+2
(x' +x+])°
Solution
2 )
o A Roxs o _AWAE . GERD s 1)
(X" 4+x+1) (x*+x+1) (x*+x+]1)

Multiplying (x" +x+1) both sides, we get

X 43x4+2=(Ax+BNx" +x41)Y +Cx+1........... (2)
X #3x43=A + A" + Ax+ Bx* + Bx+ B+ Cx+ D

X A2x42=Ax 4+ (A+BX +(A+B+O)x+(B+ D)
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By equating the co-efficient of x3, x2, x and constant

A=

A+B=0

A+B+(C=2

0+C=2

C=2

B+D=2
D=2-B=2-(-1)=2+1=3
S0,

A=1B8=-1.C=2.D=3

Therefore, by putting these values in eq (1) becomes

2 .'l':
L+ )(x=1)

Solution

Let

X 42x+2 x+(-1)  2(x)+3

e

(x*+x+1) xX+x+ (X +x+))°
hence.

X +2x+2 x = : 2x+3
(x*+x+1) x #+x+] (X +x+])°

X A Bx+C Dx+E

= — +

(x*+Ix-1) =1 x+] (xX+])

Multiply (x' +1)x-1) both sides, we get

X =AM +1) +(Bx+CHx=1)x" + D+ (Dx+ EXx-1)
() = AN+ 1) +(Bx+ OW() + D+ (D+ EX1-1)

| = A(2)°
| =44
Ase

4
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And from eq (2)

X =AX 2 +D)+(Bx+CONX =X +x-DN+Dx" + Ex-Dx-E

X = AX 424 + A+ B =B +Bx - Bx+(Cx’ -Cx" +Cx—-C+Dx* + Ex-Dx-E
By equating the c0-efficient of x4,x3®x2,x and constant

A+ B =0

4)\ 4) \ 4
L
2 4 4
-I-+D:|
2
D=l====
z 2
.
2
and
-C-E=0
l_.(_l)_gzo
4 \ 4
l+1HE=O
4 4
(-
— g =)
2
s
2
S0,
.4=l:B=i;F;l;D=larrdE=l
3 4 4 2 2

Therefore, by putting these value in eq (1) becomes
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¥ VA S14e(1/4) 1724172
(.\'—l)(.l':'i'”: x—1 _r:_l (-\':+1):
hence:.

X | (x4 x4l

(x=INx® +1)° ) Hx-1) dx*+1) 2x° +1)°

3 21—5
(T 42)(x-2)
Solution
2X -5 A  Bx+C Dx+E
o ey = $—— b —— s 1)
(-'l" + 2)'(.\' — 2) . = (.'l" B 2)_ (

Multiply (x” +2)(x-2) both sides, we get

2x=5=A(2° +2)" +(Bx+CWx=2Xx* +2)+(Dx+ EXx=2)......... (2)
Xx=2
2(2)=5=A(2" +2) +(B(2)+ CX2-2X2" +2) +(D(2)+ EX2-2)
4-5=A(6) +0+0
| = 364

)

A= —
36

And from eq (2)

2x-5=A(x' +4x° + &)+ (Bx' -2Bx+Cx-2CXx" +2)+ Dx’ -2Dx + Ex-2E

Mathematics

2x=S=Ax* +4Ax" +444 Bx  +2Bx = 2Bx’ +4Bx+Cx" +2Cx-2Cx" =4C + Dx” = 2Dx + Ex-2E
2x=S5=(A+B)x' +(-2B+CO)x" +(4A+2B-2C+Dx* +(-4B+2C-2D + E)x +(44-4C -3E)

By equating the co-efficient of x4 x3,x2,x and constant
A+B=0

_ =i
36
-2B+C =0

B
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4A44+28B-2C+D=0

4[%}2(%)-2[%}0:0

| | | | 7
A=-—B=—:C=—:D=—andE = —
0’ - 36" 18" & — I3

Therefore , by putting these values in eq (1)
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2x-5 :-lf36+-I!36x+l/l8+-l;‘6x+7i3
(x=-2)'(x=-1) x-2 x* 42 (x* +2)
hence;

2x—-5 I X+2 x+14

(x =2)"(x-1) o 36(x-2) ) 36(x +2) ’ m

(x*+1IX]1-x7)
Solution
i = B e A B st 1)
(x* +1)1-x) (I=-x) (I+x) (x+1) (x +1)

Multiply (x" +1)'(1-x") both sides , we get.

8x = AN-DA+1)"+ BA+1)y +(C+DY1-1+D+(E+ F)1-1)
x=I

B =AN-D1+1) + B+ +(C+DY1-D1+ D)+ (E+ FY1-1)
8=048B(2)4)+0+0

=88
p=S
X
B=1
put
x=]

8(=1) = A0 +DA+1) +BA=-D1+ 1) +(=C+ D)1=+ D+ (=E + E)1-])
R=A2N3)+0+0+0
§=8B

B===]

oc | 90

put  x=1

8(=1) = AN+ DA+ +BA=-DA+ 1) +(=C+D)1=D(1+ D+ (=E + E)1-1)
8= AN4)+0+04+0

8=8.A
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A

= 90| oC

A
Bx = A(l=x)Nx' +2x+ D+ B+ x)(x* +2x° + D +(Cx+ D)(=x")+ Ex+ F - Ex - Fx*
8x = A(x' -2x"41-x =-2x - xX)+B(x' +2x* + D+ Bx(x* + 2x + D+ Cx(1 = x )+ D1 - x Y+ DA - x* )+ Ex+ F

B’ =(~A+B-C)x +(A+B-D)x* +(-2A4+2B-E)' +(2A+2B-F)x* +(~A+B+C+E)Xx+(A+B+D-.

By equating the co-efficient of x'.x'.x'.x*.x and constant.

-A+B-C=0
-1+1-C=0
-C =0
C=0

A+B-D=0

A+ B+D+F=0
1+1+2+ F =0

3+ F =0

F=-4

50,
A=5;8=1C=0,D0=2,£=0
and

fF=-4

Therefore , by putting these values of in eq (1) becomes.
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| 8x ‘ =L+L+{0):r+2+(0).1:+(-:4)
(x*+IX1-x°) 1+x 1-x x"+I (x* +1)
hence:.
8x° ;+;+ 2 R

(x*+1)(1-x7) “lex 1-x x+1 (P +1)

3x* +3x +6x° +5x

s' » w
(x=INx"+x+])
Solution
dx' +3x 461" +5x A Bx+C Dx+ E
Let T ———————— — e S— e — 55838888 (l)
(x=IUx"+x+]) x=1 x*+x+1 (xX*+x+]1)

By multiply (x—1)(x" +x+1)" both sides.

Ax' 43X +6x +Sx=A(x" +x+ 1) +(Bx+ONx" +x+ W x=D+(Dx+ E)x-1......(2)

pui

x=1

AN 43D +6(1) +5(D) = A + (D) + 1) + (BN + O + (D) + D)1=+ (D) + EX1-1)
4+3+6+5=A3) +0+0

I1I8=94
18
A=—=2
9

A=2

dx' +3x +6xX° +5x=A(x' +2xX +3x + 2x+ DBX(’ =D+ C(xX’ =)+ Dx* =Dx+ Ex-E
dx' +3x 463" +Sx=(A+B)x* + QA+ O)x’ +BA+D)x* +(2A-B+ E-D)x+(A-C-E)

By equating co-efficient of x*.x'.x*.x and constant
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S0,

SR B,
+
)
[

A=2g=2C==ED=0%GLr=3

Therefore by putting these values in eq (2) becomes

4x° 43X +6x 4 5x
(x=D(x* +x+1)

hence:.

4x' +3x' +6x° +5x
(x=D(x" +x+]1)

.
2¢" - 3x —-4x

(X 42V (x+1)

Solution

4 3
2x =-3x -4x

(x' +2)(x+1)°

2 2x)+(-)) (0)x +3
—_—

2 2x—1 3
) — ) S —. L A————
x=1 x*+x+]1 (x+x+]1)

A Cx+D Ex+F
—_— — b — = (1)
x+1 x'+2 (x*+2)
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By multiply (x* +2)(x+1) both sides.

2x' =3¢ = dx = A(x+ INx" #2)Y + B(x" 4 2) #(Cx+ DYx" + 2)(x 1) + (Ex+ F)(x +1)

Xx==]

2= =3(=1)'=4=D=A=1+D(1+2) + B0+ 2) +(=C+ DX +2=1+ 1) +(=E + F)(=1+1)°
2(N)=3(=1)+4=A(0)+ B(3) +0+0

24+3+4=98

9=98

4
9

B
B

2x' =3x ~4x = A(x+ INx' +4x + )+ B(x' +4x° +3)+ (Cx + D) x* +2x+ 1)
(x* +2)+(EX + F){x" +2x+1))
2x' =3x =4x=A(X +4x’ +4x° + D+ B(x' +4x 4+ )+ Oc(x* +2x° +3x° +3x° +2)

+ExX +2Ex+ Ex+ Fx* +2Fx+ F
By equating the coefficient of x* x' x'.+".x and constant

A+C=0

C=-4

A+B4+2C+D=2
A+1+2(-A)+ D=2
D-A+1=2

D=A+]

4A+3C+3D+ E=-3
dA+3(- A+ 2A+ D+ E=-3
34+ E=-3-2

E=-1-34

And

4A+4B+4C+3D+2E+F =0
4A+4D)+H-AD+3(A+ D+ 2(-5-3)+F =0
4A44+4-344+344+3-10-6A4+F =0
~34=3+F =0
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F=34+3

~3=44+2C+4D+ E+2F

=44+ 2(~-AD)+HA+ D+ (-5-34)+2(34+3)
4=44-244444+4-5-3446A+6

~4=944+5
—4-5=94
94=-9
A==

9
A= -]
C=-4
C=-(-1)=1
D=A-1
D=(-1-1=-1-1=-2
D=-2
E=-5-34
E=-5-3(-1)
E=-5+3=-2
E==2
F=34+9
F=3-1)+3
F=-3+3
F =0
S0,
Az=lLB=lCzlD=0F = =2
and
F=0

Therefore, by putting these values in eq (1) becomes

2x' -3x"-4x -1 " 1 +(l)x+0+ -2x+0
(" +2)(x+1) x+] (x+)) x 41 (x*4+2)
hence,

2¢' -3x"'-4x - l X 2x

= —

e~ gy e e—d ~& ’ — ~ »
(x> 4+2)(x+1) x+]1 (x+1) x4+2 (x“+2)
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