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Exercise #4.1

UNIT #4

PARTIAL FRACTIONS

Partial Fraction:
A procedure which does splitting up a fraction into two or more fractions with only one factors
in the denominator is called partial fraction.
In other words, a set of fractions whose algebraic sum is a given fraction is called partial fraction.
Rational Fraction:
A rational function can be written in the form of:
P (x)
=
Where P (x) and Q (x) are polynomials, where Q (x) # 0
Proper rational fraction:
A rational fraction is proper fraction, if degree of numerator P (x) is less than the degree of denominator

Q (x).
Example
1 2x x2+x-3
x+1’ x2+2° x3+x2—-x+1
Improper rational fraction
A rational fraction IS an improper  fraction, if  degree of  numerator
P (x) is greater than or equal to the degree of denominator Q (x).
Example
x3 +4 x x>’ +x=3 x3+x2+x-3
x+Dx+2)"’ 2x+2 " x2—x+1’ x2-—-x+1
Note:
Any improper rational fraction can be reduced into sum of polynomials and rational fraction by large
division.
Example:
2x%+1
x—1
Solution:
2x +2
x—=1] 2x2+1
+2x? F2x
2x +1
+2x + 2
3
2x% +1 3
~—1 =2x+2+ m
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Exercise #4.1
Resolution of fraction into partial fraction

P(x
Resolution of rational fraction Q ,where Q(x) # 0 into partial fraction depends upon the factors

Q(x)

of denominator Q(x)

Case # 1:
Let fract P(x)
e roper iraction ven
prop 000 g
Factorize the polynomial Q(x) in the denominator if it is not factorized.
P(x) A B
Qx) x+a x+b
Example # 1:
1
Resolve m into partial fraction.
Solution:
1
x+1D(x+2)
Let
1 A

(x+D(x+2) :x+1+x+2 --equ(i)

Multiply equ (i) by (x + 1)(x + 2)

mx(""‘l)(x‘l'z)=x+1><(x+1)(x+2)+x+2

1=A(x+2)+B(x+1) ....equ(ii)
Putx +1=0= x = —1inequ (ii)
1=A(-1+2)+B(0)

X(x+1D(x+2)

1=A1)+0
1=A
A=1

Putx +2 =0 = x = —2 in equ (ii)
1=A(0)+B(-2+1)

1=0+B(-1)

1=-B

-B=1

B=-1

Put the values of A and B in equ (i)
1 1 -1

(x+1)(x+2)_x+1+x+2
1 1 1

(x+1)(x+2)=x+1_x+2
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Exercise #4.1

Example # 2: Find partial fraction of —
xample # 2: Find partial fraction o P R—
Solution: R.W
3x+2
—-— 3x + 2 3x + 2
xX¢—x—-2 —
x2—x—-2 (x+1Dx-2)

Now
Let

3x+2 A B "
x+1Dx—-2) x+1 x-2 e QU

Multiply equ (i) by (x + 1)(x — 2)

3x+2 1 2 =
GrDa—2 D= =17
3x+2=A(x—-2)+B(x+1) ....equ(ii)

Putx +1=0= x = —1inequ (ii)
3(=1)+ 2 = A(-=1—2) + B(0)
—3+2=A(-3)+0

Putx — 2 =0 = x = 2 in equ (ii)
3(2) +2=A0)+B(2+1)
6+2=0+B(@3)

8 =3B

8—B

3=

B_8
-3

Put the values of A and B in equ (i)
3x+2 _ A + B

x+1Dx—-2) x+1 x-2

1 8

3x +2 3 4 3

x+D(x-2) x+1 x-2
3x 42 1 8

GiDGx-2) 34D 2x=2)

Example # 3: Find partial fraction of

(

Solution:
X

(x + 1)2
Let

n https://web.facebook.com/TehkalsDotCom
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X (x+1)(x—2)
x—2

x
x+1)2
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Exercise #4.1

x A
GrD? xt+l G e
Multiply equ (i) by (x + 1)?

x 2 A 2 B 2
(x+1)2x(x+1) =x+1x(x+1) +(x+1)2x(x+1)
x=A(x+1)+B ....equ(ii)

Put x+1=0=x =—1inequ (i)
—1=4(0)+B

—-1=8B

B=-1

equ (ii) =

x=Ax+1)+B

x=Ax+A+B

x=Ax+ (A+B)

By comparing the coefficients of x, we get
A=1

Put the values of A and B in equ (i)

X 1 -1
(x+1)2_x+1+(x+1)2

X 1 1
(x+1)2 x+1 (x+1)2

2x2+1

Example # 4: Find partial fraction of G —2)2(x +3)

Solution:

2x2 +1
(x—2)?(x+3)
Let

2x%+1 A B

= + +

(x—2)2x+3) x—2 (x—2)?% x+3
Multiply equ (i) by (x + 1)(x — 1)? , we get
2x2+1=A(x—2)(x+3)+B(x+3)+ C(x —2)? ....equ(ii)
Putx —2 =0= x = 2 inequ (ii)
2(2)2+1=A4(0)(2+3)+B(2+3)+C(0)?
24)+1=0+B()+0

weocequ(i)

8+1=5B

9 =5B

9

§=B
9

B=3

Putx +3 =0 = x = —3inequ (ii)
2(=3)2+1=A4(-3-2)(0) + B(0) + C(—-3 — 2)?
29)+1=04+0+C(-3 — 2)?

18 + 1 = C(=5)?

19 = C(25)
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Exercise #4.1
19

25

19
=3
equ (ii) =
2x2+1=A(x—2)(x+3)+B(x+3) + C(x — 2)?
2x2+1=A(?*+3x—2x—6)+Bx+ 3B + C(x? — 4x + 2)
2x2+1=A(?*+x—6)+Bx+ 3B+ C(x*—4x + 2)
2x%2+1=Ax?> + Ax — 6A+ Bx + 3B + Cx? — 4Cx + 2C
2x2+1=Ax?>+Cx?+ Ax + Bx —4Cx — 6A+ 3B + 2C
2x2+1=(A+C)x>+(A+B—4C)x + (—6A + 3B + 2C)
By comparing the coefficients of x?, we get
A+C=2

Put C = —2
T

19
A+—=2

25
S 19
- 25

50-19
A=

25
| 31
~ 25
Put the values of A,B and C in equ (i)
31 9 19

2x2+1 75 N T 7€
(x—2)2(x+3) x—2 (x=2)2 x+3

2x%+1 _ 31 9 ! 19
(x—2)2(x+3) 25(x—2) 5(x—2)2 25(x+3)

Exercise # 4.1

Page # 78
Resolve the following fractions into partial fraction.
3x—2
M 52
Solution:
3x—2
2x% —x
3x—2 3x—2
2x2 —x  x(2x—1)
Let
3x—2 A B _
27— x =;+2x— 1 wecequ(i)
Multiply equ (i) by x(2x — 1)
3x—2 A
2xz_xxx(Zx—l) =;><x(2x—1)+2x_1><x(2x—1)

3x —2=A2x —1) +Bx ....equ(ii)
Putx = 0 in equ (ii)
https://web.facebook.com/TehkalsDotCom
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Exercise #4.1

3(0) — 2 = A(2(0) — 1) + B(0)
0-2=A0-1)+0

-2 =A(-1)

—2=-A

2=A

A=2

1
Puth—1=0=>2x=1=>x=§inequ(ii)

3(%)—2=A(0)+B(%)

5 2=0+ B

2 772

3-4 B

2 2

-1 B

2 2

-1=B

B=-1

Put the values of A and B in equ (i)
3x—2 2 -1

2x2—x=;+2x—1
3x—2 2 1

222 —x x 2x—1

x—1

(2) x2+6x+5
Solution:

x—1
P

x—1 _ x—1
x2+6x+5 (x+1(x+5)
Let

x—1 A
(x+1)(x+5)_x+1+x+5
Multiply equ (i) by (x + 1)(x + 5)

x—1
(x+1)(x+5)x(x+1)(x+5)=x+1
x—1=A(Xx+5)+B(x+1) ....equ(ii)
Putx +1=0= x = —1inequ (ii)
—1—-1=A(—-1+5)+B(0)

wecequ(i)

—2=A(4)+0
—2=4A

-2

——=A

4

—~ =
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R.W
x2+6x+5=x2+1x+5x+5
x2+6x+5=x(x+1)+5x+1)
x> +6x+5=(x+1)(x+5)

X(x+1(x+5)+

x+5><(x+1)(x+5)
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Exercise #4.1

A_—1
o2
Putx +5=0= x = —5inequ (ii)

—5—-1=A(0) +B(=5+1)

—6=0+B(—4)

—6 = —4B

6 =4B

6—B

i

3—B

5=

B_3

2

Put the values of A and B in equ (i)

-1 3

x—1 7 4 5

(x+1(x+5 x+1 x+5
x—1 1 4 3

(x+Dx+5) 2(x+1) 2(x+5)

OR

x—1 -1 3

B o5 2T 2 55)

3
3) 21
Solution:

1

x2—1
1 1

x2—1=x2—12
1 1

2-1 (x+Dx-1)
Now
Let

1 A
(x+1)(x—1)=x+1+x—1
Multiply equ (i) by (x + 1)(x — 1), we get
1=Ax—1)+B(x+1) ....equ(ii)
Putx +1=0= x = —1inequ (ii)
1=A(-1-1) + B(0)

wecequ(i)

1=A(-2)+0
1=-2A
1
—_2:A
1
A=33

Mo
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Exercise #4.1

A_1
)

Putx —1 =0 = x = 1inequ (ii)
1=A(0)+B(1+1)

1=0+B(2)
1=2B
1
Z_B
1
B=3
Put the values of A and B in equ (i)
1 1
1 __ 2 n 2
x+DHx-1) x+1 x-1
1 -1 1
(x+1)(x—1)_2(x+1)+2(x—1)
OR
1 -1 1

-1 26+D 21D

X
4 - 000
) x2+4x -5
Solution:
X

x2 +4x —5
x x

x2+4x—5=(x—1)(x+5)
Let

x _ A " B
(x—1(x+5) x—-1 x+5
Multiply equ (i) by (x — 1)(x + 5)

weocequ(i)

X(x—1(x+5)=

X
(x—1(x+5) x—1
x=Ax+5)+Bx—1) ....equ(ii)
Putx —1 =0 = x = 1inequ (ii)
1=A(1+5)+B(0)
1=A(6)+0
1=06A
1
g—A

1
A%

Putx +5=0= x = —5inequ (ii)
—-5=A0)+B(-5-1)

—5 =0+ B(—6)

—5=—-6B

5= 6B
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R.W
x?+4x —5=x*>=1x+5x =5
x24+4x—-5=x(x—1)+5x—1)
x> +4x—-5=(x—1)(x+5)

X(x—1x+5)+

x+5><(x—1)(x+5)
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Exercise #4.1

5—B
==
B_S
6
Put the values of A and B in equ (i)
1 5
X __6 ,_6
(x—1D(x+5 x+1 x+5
x _ 1 N 5
(x—1D(x+5) 6(x—1) 6(x+5)
OR
x 1 5

x2+4x—5=6(x—1)+6(x+5)

4x + 2

(5)

x+2)2x—-1)
Solution:

4x + 2
(x+2)2x—1)
Let

4x + 2 A

(x+2)2x—1) =x+2+2x—1 .- equ(i)

Multiply equ (i) by (x + 2)(2x — 1)

4x + 2
GrDax—D G2 -D =77
4x+2=A2x—1)+B(x+2) ....equ(ii)
Putx +2 =0 = x = —2 in equ (ii)
4(=2) + 2 = A2(~2) — 1) + B(0)
—8+2=A(-4—-1)+0
—6 = A(-5)

X(x+2)2x—-1)+ X(x+2)2x—-1)

2x—1

1
Put2x—1=0$2x=1:>x=§inequ(ii)

4(%)+2:A(0)+B(1+2)

2
1+4
2+2:0+B(T)

=o(3

42B
X ==
5
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Exercise #4.1

°_B
=
B_8
5
Put the values of A and B in equ (i)
6 8
4x + 2 5 + 5
(x+2)2x—-1) x+2 2x—1
4x + 2 6 8

G+2D)2r—1) 5x+2) 502x-1D

x2+5x+3

(7) x2-1)(x+1)
Solution:

x*+5x+3 x?>+5x+3
x2-1Dx+1D) x-DEx+Dx+1)

x*+5x+3  x*+5x+3
x2-Dx+1) (x—1D+1)?2
Now
Let

x2+5x+3 A B C

G-DGID? xo1 x+l ez ot

Multiply equ (i) by (x — 1)(x + 1)
x?+5x+3

(x_l)(x+1)2x(x—1)(x+1)2=

X (x—1D(x+1)%+

B
x(x—l)(x+1)2+x

x—1 +1

mx(x—l)(x+1)2
x24+5x+3=A(x+1)?>+B(x—1(x+1)+C(x—1) ....equ(ii)
Putx —1 =0 = x = 1inequ (ii)
(D?2+51)+3=A4A1+1)?+B0)(x+ 1)+ C(0)
1+5+3=4(12)>+0+0
9 =A(4)
9 = 4A
9_
Z—A

9
A=3

Putx+1=0=x = —1inequ (ii)

(1?2 +5(-1)+3=4(002+B(x—-1)(0)+C(-1—-1)
1-54+3=A4(0)+B(0) + C(-2)

—4+3=0+0-2C

-1 =-2C

1=2C

1

_=C
2
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Exercise #4.1

C_1
2
equ (ii) =

x2+5x+3=Ax*+2x+1)+B(x*-1)+Cx—C
x2+5x+3=Ax?*+2Ax+A+Bx*—-B+(Cx—C
x2+5x+3=Ax>+Bx?*+24Ax+Cx+A—-B—C
x2+5x+3=A+B)x*?+(2A+C)x+(A-B-0)
By comparing the coefficients of x?, we get

PtA—9
ATy
9+B—1
2 =
B=1 2
T4
B_4—9
T4
B_—S
4
Put the values of A,B and C in equ (i)
2 2 —_5 1
x°+5x+3 _ % , & , 3
(x_l)(x+1)2 x—1 x+1 (x+1)2
x?+5x+3 B 9 = N 1
x—Dx+1)2 4x—-1) 4(x+1) 2(x+1)2
x?+2
®) i
(x +2)(x% + 5x + 6)
Solution:
x?+2 3 x2 +2
(x+2)(x2+5x+6)  (x+2)(x +3)(x +2) RW
x2+2 x2+2 x2+5x+6=x2+2x+3x+6
— 2 ~
(x+2)(x?+5x+6) (x+3)(x+2)? x2+5x+6=x(x+2)+3(x+2)
Let x2+5x+6=(x+3)(x+2)
x?+2 A N B N C o
(x+2)(x2+5x+6) x+3 x+2 (x+2)? ..equi
Multiply equ (i) by (x + 3)(x + 2)2
x2+2 X (x+3)(x+2)? = A (e +3)(x +2)% + B Gt B+ 2)7 4
(x+2)(x?+5x +6) x X = 73°& x — . N

C
(x + 2)2

x2+2=A(x+2)?+B(x+3)(x+2)+C(x+3) ....equ(ii)

Putx + 3 =0 = x = —3 in equ (ii)
(-3)2+2=A4(-3+2)>+B0)(x+2)+C(0)
94+2=A(-1)?4+0+0

11 = A(1)
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Exercise #4.1
11=4
A=11
Putx+ 2 =0=x = —2inequ (ii)
(=2)2+2=4(02+B(x+3)(0)+C(-2+3)
44+2=0+0+C(1)

6=C
C=6
equ (ii) =

x2+2=A(x+2)?+B(x+3)(x+2)+C(x +3)
x24+42=Ax*+2x+1)+Bx+3)(x+2)+C(x +3)
x2+5x+3=Ax*+2x+1)+Bx*-1)+Cx—C
x2+5x+3=Ax>+2Ax+A+Bx>-B+Cx—C
x2+5x+3=A4Ax>+Bx?*+24x+Cx+A—B—-C
x24+5x+3=A+B)x*+(2A+C)x+(A—B—-0)
By comparing the coefficients of x?, we get

A+B=1

Put the values of A,B and C in equ (i)

9 -5
x2+5x+3 7 T

(x—1)(x+1)2_x—1+x+1+(x
x*>+5x+3 9 5 1
(x—DE+12 4(x—1) 4(x+1)  2(x+ 1)2

OR

1)2

e [

x? +2 9 5 N 1
(x+2)(x2+5x+6) 4(x—1) 4(x+1) 2(x+1)2

2x—1
®) x(x — 3)2
Solution:
2x—1
x(5x — 3)2
Let
2x—1 A B C

—x(x—3)2 :;+x—3+(x—3)2 wo.cequ(i)

Multiply equ (i) by x(x — 3)?
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Exercise #4.1

2x—1
x(x — 3)2 x—3
2x—1=A(x—3)2+Bx(x —3) + Cx .....equ(ii)
Putx = 0 in equ (ii)
2(0) —1=A4(0—-3)2+B(0)(0—3) + C(0)
0—1=A(-3)>+0+0
—1=A4(09)

A
Xx(x—3)2=;><x(x—3)2+

Put x —3 = 0= x = 3inequ (ii)
2(3) —1=A4(0)2+B(3)(0) + C(3)
6—1=0+0+3C

5=3C
5—C
3=
C—5
-3
equ (ii) =

2x—1=A(x —3)2+Bx(x —3) +Cx
2x—1=A(x?—6x+9) +Bx?> —3Bx +Cx
2x —1 = Ax? — 6Ax + 9A + Bx? — 3Bx + Cx
2x — 1= Ax? + Bx?> — 6Ax — 3Bx + Cx + 94
2x—1=(A+B)x*>+(—6A—3B+C)x +94
By comparing the coefficients of x?, we get

A+B=0
" 9
iB=0
5 =
B_l
"9
Put the values of A,B and C in equ (i)

) L -1 1 5

X7 _9 .9 3
x(x—3)%2 x +x—3+(x—3)2
2x—1 -1 1 5
— = +
x(x—=3)2 9x 9(x—3) 3(x-—3)2

x2

9 _
©) x24+2x+1
Solution:

x2

x2+2x+1
X2
S x2+2x+1
https://web.facebook.com/TehkalsDotCom
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x x(x —3)% +

3)

Ly
¥

c 2
ﬁXX(X—:g)

(x
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Exercise #4.1

So
1
X2+2x+1| x2
+x%2+2x+1
—2x—1

x? —2x—1
21zl T oz T 2
x? —2x—1
X2 +2x+1 1+ (x+ 1)
Now
Let
—-2x—-1 A B
G+ D2 x+1 (t1)?
Multiply equ (i) by (x + 3)(x + 2)2
—2x—1
(x+1)2 x+1
—2x—1=A(x+1)+B ....equ(ii)
Put x +1=0=x = —1 inequ (ii)
—2(-1)—1=A(0) + B
2—-1=0+8B
1=B
equ (ii) =
—2x—1=A(x+1)+B
—2x—1=Ax+A+8B
—2x—1=Ax+ (A+B)
By comparing the coefficients of x, we get
A=-2
Put the values of A and B in equ (i)
—2x -1 _ -2 1
G+ D2 x+1 (t1)?
Put the above in equ (A)
x? -2 1
x2+2x+1=1 +x+1+(x+1)2
x? 2 1
T roe s 17 + >
x?24+2x+1 x+1 (x+1)

weo.equ(A)

w...equ(i)

X (x+1)?= x (x+1)% + > X (x +1)?

B
(x+1)

2

(x—1)2%(x+1)
Solution:
2

(10)

X
(x—1)?%x+1)
Let

x? A N B N C 0
(x—12(x+1) x—1 (x—-12 x+1 - equid
Multiply equ (i) by (x — 1)?(x + 1) e
https://web.facebook.com/TehkalsDotCom '.___ _l_!.l https://tehkals.com/




Exercise #4.1

x2

(x_l)z(x+1)x(x—1)2(x+1)=

X(x—12%x+1)+

B
x—1 (x —1)2

x+1><(x—1)2(x+1)
x2=A(x—-1D(x+1)+B(x+1)+C(x—1)? ....equ(ii)
Putx —1=0=x =1 inequ (ii)
(1D?=A4(0)(1+1)+ B+ 1)+ C(0)?
1=0+4+B(2)+0

1=2B
1
EZB
1
B=2

Putx +1=0= x = —1inequ (ii)
(-1D)?=A4(-1-1)(0) + B(0) + C(—1—-1)?
1=0+0+C(-2)?

1=C4)
1—C
7=
C—l
4
equ (ii) =

x2=A(x—-1)(x+1)+B(x+1)+C(x —1)?
x2=Ax*-1)+Bx+B+C(x*—2x+1)
=Ax>—-A+Bx+B+Cx*-2Cx+C

= Ax? + Cx*> + Bx — 2Cx—A+ B+
x2=A+C)x*+(B-20)x+(—A+B+0)
By comparing the coefficients of x2, we get
A+C=1

2
2
2
2

Put the values of A,B and C in equ (i)
A N B N C
Tx—1 (x—-1)2 x+1
5 3 1
x _ % .7
(x—1)2%x+1) x—-1 (x—-12 x+1
x? 3 1 1

G—12G+D) ax—1) 2=172 T3+ 1D

+ [l

—+
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Exercise # 4.2

1
Example # 5: Find partial fraction of

(x+1)(x2+2)
Solution:
1
(x+ 1)(x%2+2)
Let

1 A Bx+C
(x+1)(x2+2)_x+1+x2+2
Multiply equ (i) by (x — 1)(x2 + 3)

1
GrDerry <@ DEE ) =
1=A4x*+2)+ (Bx+C)(x+1) ....equ(ii)
Putx+1=0=x=—1inequ (ii)
1=A4((-1)?+2) + (B(=1) + €)(0)
1=A(1+2)+0

wo.cequ(i)

1=AQ3)
1=34
1—A
3=
A—l
-3
equ (ii) =

1=A*+2)+(Bx+C)(x+1)
1=Ax*+2A+Bx*+Bx+Cx+C
1=Ax*+Bx*+Bx+Cx+24+C
1=(A+B)x*+(B+C)x+ (2A4A+C)

Compare the coefficients of x2, x and constant we get
A+B=0 ....equ(a)

B+C=0 ....equ(b)

2A+C=1 ....equ(c)

1
PutAd = 3 in equ (a)

1+B—0

3 =

_ 1

-3

Put B = —= inequ (b)

1+C—0

3 =

C_l

-3

Put the values of A,B and C in equ (i)

1 1 1

1 3 . T3**3

(x+1)(x2+2)=x+1 x%2+2
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Exercise # 4.2

1 —1x+1

1 __3 .3
(x+1Dx%2+2) x+1 x2+2

1 1 N —1x+1
(x+1Dx2+2) 3(x+1) 3(x2+2)

1 1 —(x—1)
(x+1D(x2+2) 3(x+1) 3(x%+2)

1 1 x—1

x+D2+2) 3(x+1) 3(x2+2)

_ _ _ 4x* - 28
Example 6: Find partial fraction of PR
Solution:

4x? — 28
X6

4x* —28  4x? 28
x*—x2-6 (x2-3)(x2+2)
Let

4x% — 28 Ax+B Cx+D :

(2 =3)(x?+2) x2-3 tizyg woee®

Multiply equ (i) by (x? — 3)(x2 + 2)

4x?% — 28 Ax + B
GToaisy @ TIE D =5
4x? —28 = (Ax + B)(x®> + 2) + (Cx + D)(x% — 3)
equ (ii) =
4x?% — 28 = Ax3 + 2Ax + Bx? + 2B + Cx3 = 3Cx + Dx* — 3D
4x? — 28 = Ax3 + Cx3 + Bx? + Dx?+ 2A4x—3Cx + 2B — 3D
4x2—-28=(A+C)x®*+ (B+D)x*+ (24 —3C)x + (2B —3D)
Compare the coefficients of x3 ,x?,x and constant we get

.. equ(ii)

A+C=0 ....equ(a)
B+D=4 ....equ(b)
2A—-3C=0 ....equ(c)
2B—-3D=-28 ....equ(d)
From equ(a)
A=—-C ....equ(e)
Put A = —Cinequ (¢)
2(-0)—-3C=0
—2C—-3C=0
—5C=0

0
C==%
C=0
Put C = 0inequ (e)
A=—-(0)
A=0
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Exercise # 4.2
From equ(b)
B=4-D ....equ(f)
Put B=4 —Dinequ (d)
2(4—D)—3D = —28
8—-2D—-3D=-28

—5D=-28-8
—5D =-36
5D =36
36
5
36
Put D = — inequ (D)
B4 36
B 5
_ 20— 36
-5
_-16
-5
Put the values of A,B ,C and D inequ (i)
—16 36
am?-28  (Ox+(52) @x+%
(x2=3)(x2+2) x%2—3 x2 42
—16 36
4x? — 28 | . 5
(x2=3)(x2+2) x2—-3 x2+2
4’-28 16 36
(x2—=3)(x2+2) 52-3) 5(x2+2)
1

Example 7: Find partial fraction of x— D@2 + 1)2

Solution:
1
(x—1)(x2%2+1)2
Let
1 A Bx +C Dx +E

(x_l)(x2+1)2=x—1+x2+1+(x2+1)2 . equ(i)

Multiply equ (i) by (x — 1)(x? + 1)?
1
(x—1)(x?%+ 1)2

Bx +C
X (x—1D)(x%2+1)2%+

X(x—1Dx*+1)?%=
x-Dx*+1) 211

P X (x—1Dx>+1)%+

Dx +E
(x2+1)2
1=A?+1)?+Bx+O)(x—1Dx*+ 1)+ (Dx+E)(x— 1) .....equ(ii)
Putx —1=0= x = 1inequ (ii)
1=A(1)?*+1)?+ (Bx+ C)(0)(x? + 1) + (Dx + E)(0)
1=A01+1%2+0+0
1= A(2)?
1=A>4)
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Exercise # 4.2

1—A
7=
A—l
4
equ (ii) =

1=A*+1)?+Bx+O)(x— 1>+ 1)+ (Dx+ E)(x— 1)

1=Ax*+2x>+ 1)+ Bx+O)(x3*+x—x>—-1)+Dx*> —Dx+Ex—E
1=Ax*+24x?+ A+ Bx* +Bx? —Bx3—Bx+Cx3+Cx —Cx*—-C+Dx*>*—-Dx+Ex—E
1=Ax*+ Bx* — Bx3 + Cx3 + 24x*> + Bx> — Cx*+Dx* - Bx+Cx —Dx+Ex+A—-C—E
1=A+B)x*+(-B+C)x*+(2A+B—-C+D)x*+(-B+C—-D+E)x+(A—C—E)
Compare the coefficients of x* ,x3 ,x?,x and constant we get

A+B=0 ....equ(a)

—-B+C=0 ....equ(b)

2A+B—-C+D=0 ....equ(c)

—B+C—-D+E=0 ....equ(d)

A—-C—E=1 ....equ(e)

1
Put A = 1 inequ (a)

Put the values of A,B and C in equ (c)

1o (-3)-()o0-0

2 1+1+D—
4 4 4 7
4D=

> =
1
2

Put the values of A and C in equ (e)
A-C-E=

7 (-3)-E-
4 4 B
1+ E=1
44
1+1—1+E
=

lia
e
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2 1=
I =
1 1=
> =
1-2 —F
— =
7 =
_ -1
2
Put the values of A,B ,C ,D and E in equ (i)
1 1 1 1 1
1 __ 3 +‘1x+(‘z) —77+(-3)
x—D%2+1)2 x-1 x?2+1 (x2 +1)?
—x—1 —x—1
1 1 7 7
= + +
(x—1Dx2+1)2 4(x—-1) x24+41  (x2+4+1)2
1 _ 1 N —(x+1 —(x+1)
(x—1Dx2+1)2 4(x—-1) 4(x2+1) 2(x2+1)2
1 _ 1 x+1 x+1
(x—D2+1)2 4(x—-1) 4(x2+1) 2(x2+1)2
Exercise # 4.2
Page # 82
Resolve the following fractions into partial fraction.
1
1) ————
@ x(x2+1)
Solution:
Let
1 A 4 Bx +C 0
x(x24+1) x x2+1 e EqUU

Multiply equ (i) by x(x? + 1)

A Bx + C
xx(x?2+1)=—xx(x*>+1 xx(x2+1
x(x“+1) . x(x* + )+x2+1 x(x“+1)

x(x? + 1)
1=A4x%*+ 1)+ (Bx+ C)x .....equ(ii)

Put x = 0 in equ (ii)

1=A0)2+ 1)+ (B(0) + €)(0)

1=A0+1)+0

1=A401)

1=A4

A=1

equ (ii) =

1=A4(x%+1)+ (Bx + C)x

1=Ax*+ A+ Bx? + Cx

1=Ax?+Bx>+Cx+A

1=(A+B)x*+Cx+A

By comparing the coefficients of x2,x and constant we get
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Exercise # 4.2

A+B=0 ....equ(a)

C=0 ....equ(b)

A=1 ....equ(c)

Put A = 1inequ (a)

1+B=0

B=-1

Put the values of A,B and C in equ (i)
1 1 —-1x+0

x(x2+1)_;+ x?2+1
1 1 —X

x(x2+1)=;+x2+1
1 1 x

x(x2+1) x x2+1

x2+3x+1

(2) (x—1)(x% +3)
Solution:

x2+3x+1
(x—1(x%2+3)
Let

x*+3x+1 A Bx + C
(x—l)(x2+3)_x—1+x2+3
Multiply equ (i) by (x — 1)(x? + 3)

2

= 5?;“;:3) X (r = D +3) = 2 X (= D+ Dby
x2+3x+1=Ax*+3)+ (Bx+C)(x—1) ....equ(ii)
Putx —1 =0 = x = 1inequ (ii)
(D2+3(1)+1=A(1D*+3)+ (B +0C)0)
1+3+1=A4(1+3)+0

.o..equ(i)

X (x —1)(x? +3)

5=A(4)
5=14A
5—A
1=
A—5
4
equ (ii) =

x2+3x+1=A?+3)+ (Bx+CO)(x—1)
x2+3x+1=A4Ax*+3A+Bx*-Bx+Cx—C
x2+3x+1=Ax*+Bx*-Bx+Cx+34-C
x243x+1=UA+B)x*+(-B+C)x+ (BA-10)
Compare the coefficients of x2,x and constant we get
A+B=1 ....equ(a)

—-B+C=3 ....equ(b)

3A—C=1 ....equ(c)
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5
PutA = 2 in equ (a)

5+B—1
1 =
B=1 >
T4
B_4—5
4
B -1
T4
-1
PutB=Tinequ (b)
(_1)+c—3
Z =
1+C—3
Z =
C=3+
- 4
= 1
T4
12-1
4
11
T4
Put the values of A,B and C in equ (i)
, 5 -1 11
x“+3x+1 7 T Xt
(x—Dx2+3) x-1 x% +3
, 5 —lx+11
x“+3x+1 7 +—4—
(x—Dx2+3) x-1 x%2+3
x*+3x+1 5 +—1x+11
(x—1Dx2+3) 4(x—1) 4x2+3)
x*+3x+1 5 +—(1x—11)
(x—1D(x2+3) 4(x-1) 4(x2+3)
x> +3x+1 5 x—11

x—-DE2+3) 4x—1) 4(xZ+3)

2x+1

3) —

x>+1D)(x—-1)
Solution:

2x+1
x?2+1D(x-1)
Let

2x+1 Ax+ B C

(x2+1)(x—1):x2+1+x—1 wecequ(i)

Multiply equ (i) by (x? + 1)(x — 1)

)

n https://web.facebook.com/TehkalsDotCom ' E] https://tehkals.com/

lig



Exercise # 4.2

241 DD =B i Da—D+

x2+1Dx-1) x2+1
2x+1=Ax+B)(x—1)+C(x*+1) ....equ(ii)
Putx —1=0= x = 1inequ (ii)
2x+1=(Ax+B)(x—1D)+C(x*+1)
2(0)+1=UA1)+B)0)+Cc((1)?+1)
2+1=0+C(1+1)

X(x2+1D(x—-1)

x—1

3=C(2)
3=2C
3—C
5=
C_3
2
equ (ii) =

2x+1=(Ax+B)(x—1)+C(x*+1)
2x+1=Ax*—Ax+Bx—B+Cx*+C
2x+1=Ax*+Cx*—Ax+Bx—B+C
2x+1=A+0)x*+(—A+B)x+ (-B+0C)
Compare the coefficients of x2,x and constant we get
A+C=0 ....equ(a)

—A+B=2 ....equ(b)

—-B+C=1 ....equ(c)

3
Put C = > in equ (a)

A+3—0
5=
4= 3
2
3
Put A = —3 in equ (b)
( 3)+B—z
> =
3+B—
> =
B=2 3
)
B_4—3
T2
B_l
2
Put the values of A,B and C in equ (i)
-3 1 3
2x+1 Xty 5
x2+Dx-1) x24+1  x-1
—3x+1 3
2x+1 —— 3

= +
x2+DHx-1) x2+1  x-1
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2x+1 _—3x+1 3
D —1 202+D 2x=1)
2x+1 _—(Bx—-1) 3
x2+1D)(x—1) 2(x2+1) +2(x—1)

2x+1 3x—1 3

T D=1 202 +D  2x=1)

-3

) x2(x?2 +5)
Solution:

-3
x?(x? +5)
Let

-3 A B Cx+D
x2(x%2 +5) _;+F+ x?+5
Multiply equ (i) by x?(x? + 5)

-3 2, 2 _ A 2, 2 B 2, 2 Cx+D
—xz(x2+5)xx (x +5)—;><x (x +5)+x—2><x (x +5)+x2+5
-3 =Ax(x*+5)+ B(x?+5) + (Cx + D)x? .....equ(ii)
Put x = 0 in equ (ii)
-3 =A(0)(x*>+5) + B((0)?2 + 5) + (Cx + D)(0)?
—3=A4(0)+B(0+5)+ (Cx + D)(0)
—3=0+4+B(5)+0
—3=5B

we.cequ(i)

X x%(x?+5)

equ (ii) =

-3 =Ax(x?+5) + B(x? +5) + (Cx + D)x?

—3 = Ax3 + 5Ax + Bx? + 5B + Cx3 + Dx?

—3 = Ax3 + Cx3 + Bx? + Dx? + 5Ax + 5B
—3=(A+C)x®+ (B+D)x?>+5Ax + 5B

By comparing the coefficients of x3,x2,x and constant we get
A+C=0 ...equ(a)

B+D=0 ....equ(b)

54=0 ....equ(c)

5B =-3 ....equ(d)

From equ(c)
0
4=3
A=0
Put A=0inequ (a)
0+C=0
c=0
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-3
Put B = = inequ (b)

-3

—+D=0

3

b=3

Put the values of A,B,Cand D in equ (i)
-3 0 %3 0x+%

xz(x2+5)=;+?+x2+5

-3 -3 3

202+5) Ot tseats
-3 -3 3

(215 522 ' 5(2+5)

3x—2

) (x+4)(3x2+1)
Solution:

3x—2
(x+4)(3x%2+1)
Let

3x—2 » A Bx + C
(x+4)(3x2+1)_x+4+3x2+1
Multiply equ (i) by (x + 4)(3x2 + 1)

3x—2 5 _
Gr G F PG D =
3x—2=A0Bx>+ 1)+ (Bx+C)(x +4) .....equ(ii)
Putx +4 =0 = x = —4 inequ (ii)
3(-4)-2=A3B(-4)?*+1) + (B(—4) + 0)(0)
—12-2=A4(316)+1) +0
—14 = A(48 + 1)
—14 = A(49)

we.cequ(i)

Bx +C
X (x+4)(3x2+1) +

X 4)(3x%2+1
a1 < THET D

equ (ii) =

3x—2=A0Bx*+ 1)+ (Bx+C)(x +4)

3x —2=3Ax*>+ A+ Bx?+ 4Bx + Cx + 4C

3x —2=3Ax*>+Bx?+4Bx + Cx + A+ 4C

3x —2=BA+B)x?>+ (4B + C)x + (4 + 40)

Compare the coefficients of x2,x and constant we get

34+B =0 ....equ(a)

4B+C=3 ....equ(b)

A+4C=-2 ....equ(c) P
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-2
PutA = - inequ (a)

3<_2)+B—0
- =
4B =0
Z =
B_6
7
6
PutB=7 in equ (b)
4(6)+C—3
- =
“ic=
7 =
fog 2t
B 7
_21-24
7
_—3
7
Put the values of A,B and C in equ (i)
—2 6 )
3x — 2 n i +7x+7
(x+4)B3x2+1) x+4 3x2+1
—2 6x —3
3x — 2 = 4 7
(x+4)(3x2+1) x+4 3x2+1
3x—2 -2 6x —3

GIDG+D) T+ D 762+ D)

5x
® GrD—27
Solution:
5x
(x + 1)(x2 — 2)2
Let

5x A Bx+C Dx+E _
(x+1)(x%2—-2)2 Tx+1 + X2 — 2 + (x? = 2)? weocequ(i)
Multiply equ (i) by (x + 1)(x? — 2)?

S5x
x+1D%2-2)

Bx +C
X (x+1)(x%—-2)2+

X (x+ D(x*-2)% = e

2 _ 92
por X(x+1Dx—-2)+

DIEE oy
5x =A(x%?—-2)2+Bx+C)(x+1)(x>=2)+ (Dx+ E)(x + 1) .....equ(ii)
Putx +1=0= x = —1inequ (ii)

5(-1) = A((-1)2 = 2)2 + (B(-1) + O)(0)(x? — 2) + (Dx + E)(0)
-5=A4(1-2)2+0+0
—5 = A(-1)?
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—5=A(1)
-5=4
A=-5
equ (ii) =

5x=A(x?-2)2+Bx+CO)(x+1)(x?-2)+ (Dx+ E)(x + 1)
5x =A(x*—4x®>+4)+ (Bx +C)(x® —2x + x> —2) + Dx> + Dx + Ex + E

Exercise # 4.2

5x = Ax* — 4Ax? + 4A + Bx* — 2Bx?> + Bx3 — 2Bx 4+ Cx® —2Cx + Cx®* —2C + Dx*> + Dx + Ex + E
5x = Ax* 4+ Bx* + Bx3 + Cx3 — 4Ax? — 2Bx?* + Cx?> + Dx?> —2Bx —2Cx + Dx + Ex + 4A— 2C+ E
5x=(A+B)x*+(B+C)x3+(—4A—-2B+C+D)x*+ (—2B—2C+D + E)x + (4A—2C + E)

3 2

Compare the coefficients of x* ,x3 ,x?,x and constant we get

A+B=0 ....equ(a)

B+C=0 ....equ(b)
—4A—-2B+C+D=0 ....equ(c)
—2B—-2C+D+E=5 ....equ(d)
4A—-2C+E=0 ....equ(e)
PutA = —5inequ (a)
—-54+B=0

B=5

Put B = 5inequ (b)

54C=0

C=-5

Put the values of A,B and C in equ (c)
—4(-5)—-2(5)+(-5)+D=0
20—10—-5+D=0

10-5+D=0
5+D=0
D=-5

Put the values of A and C in equ (e)
4(=5)—2(-5)+E=0
—204+10+E=0

—-10+E=0
E=10
Put the values of A,B ,C ,D and E in equ (i)
5x =5 5x+(=5) —5x+10
(x+1)(x2—2)2_x+1+ x%2 -2 +(x2—2)2
5x -5 5x-5 —=5x+10

= + +
(x+1D)x%2-2)2 x+1 x?2-2 (x%2-2)

5x2 —4x+ 8
(7) (x2+1)2(x —2)
Solution:
5x% —4x + 8
(x2+1)2(x—2)
Let
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5x2—4x +8 _Ax+B+ Cx+D N E
(x2+1)2(x—-2) x2+1 (*x241)2 x-2
Multiply equ (i) by (x2 + 1)?(x — 2)

5x2 —4x + 8 Ax + B Cx+D
X (x2+1)?*(x-2) = X (x2 + 1)2(x =2 -
DI = & AV =D = X A D =D+ ra s

x_zx(x2+1)2(x—2)

5x2—4x+8=(Ax+B)(x*+ 1D(x—-2)+(Cx+D)(x —2) + E(x? + 1)? .....equ(ii)
Putx —2 =0 = x = 2inequ (ii)

5(2)2—4(12)+8=(A(2) + B)(x?2 + 1)(0) + (C(2) + D)(0) + E((2)? + 1)?
5(4)—8+8=0+0+E(4+1)?

wecequ(i)

X(x?2+1)2%(x—2)+

20 = E(5)?
20 = E(25)
20 £
25
2 E
=
4
5
equ (ii) =

5x2 —4x+8=(Ax+B)(x* + D(x—2) + (Cx + D)(x — 2) + E(x? + 1)?

5x2—4x+8=(Ax +B)(x3 — 2x?+ x — 2) + Cx?> — 2Cx + Dx — 2D + E(x* + 2x* + 1)

5x% —4x + 8 = Ax* — 2Ax3 + Ax? — 2Ax + Bx® — 2Bx* + Bx — 2B + Cx?> — 2Cx + Dx — 2D + Ex* + 2Ex* + E
5x% —4x + 8 = Ax* + Ex* — 2Ax3® + Bx® + Ax? — 2Bx? + Cx? + 2Ex? — 2Ax + Bx — 2Cx+ Dx — 2B — 2D + E
5x2—4x+8=UA+E)x*+(—2A4+B)x*+(A—2B+C+ 2E)x*+ (—2A+ B — 2C + D)x + (—2B — 2D + E)
Compare the coefficients of x* ,x3,x? ,x-and constant we get

A+E=0 ....equ(a)

—2A+B=0 ....equ(b)

A—2B+C+2E=5 ....equ(c)

—2A+B—-2C+D=-4 ....equ(d)

—2B—-2D+E=8 ....equ(e)

4
Put E = < inequ (a)

A+==0
T3
Ao 4
-5
4
Put A = ~z in equ (b)
2( 4)+B—O
z =
8+B—0
z =
B 8
-5

Put the values of A,B and C in equ (c)
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oYz (-5
5 5 5)

4+16+C+8—5
5 5 5

4+16+8+C—5
5 5 5 B
—4+16+8
—_—

5
—4+416+8
— ——— —+cC

5

20+C—5
5 =

44+C=5

C=5-4

C=1

Put the values of A,B and E in equ (d)

-2 (—f) + (_§) -2(1) +D = —4

5 5
8 8 ~
cocm2+D=-4
—24+D=—-4
D=—-4+42
D=-2
Put the values of A,B ,C ,Dand E in equ (i)
4 —8 4
5x2—4x+8  —sX+t5 1x+(-2) 3§
(x2+1)2(x-2)  x2+1 (x2+1)2+x—2
—4x — 8 4
5x2 —4x + 8 _T_I_ x—2 - I
(x?2+1)?(x—2) x2+1  (x?2+1)? x-2
5x% —4x + 8 —4x —8 x—2 4

Z+12(x—-2) 52 +D) 2+ 12 T 5x=2)

Important
® o
x?+4)
Solution:
4x —5
(x2 + 4)?
Let
4x—-5 Ax+B Cx+D
G214’ 44 Zray
Multiply equ (i) by (x? + 4)2

w...equ(i)

4x — 5 Ax + B Cx+D

2 42: 2 42 2 42
(x2+4)2><(x T4 x2+4><(x 4 +(x2+4)2x(x T4
4x —5=(Ax+B)(x?+4)+Cx + D .....equ(ii)
equ (ii) =
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4x —5=Ax3+ 4Ax + Bx> + 4B+ Cx + D

4x —5=Ax*+ Bx* + 4Ax + Cx + 4B + D

4x — 5= Ax3+ Bx? + (4A+ C)x + (4B + D)

Compare the coefficients of x3 ,x?,x and constant we get
A=0 ....equ(a)

B=0 ....equ(b)

4A+C=4 ....equ(c)

4B+ D =-5....equ(d)

Put A = 0inequ (c)

4(0)+C =4

C=4

Put B =0inequ (d)
4(0)+D = —5
D=-5

Put the values of A,B ,C and D in equ (i)
4x—-5 (0)x+0  4x+(-5)
(x2+4)2  x24+4  (x2+4)?
4x — 5 4x — 5
- 04—
(x2% + 4)? (x% + 4)?
4x—5  4x—5
(x2 4+ 4)2  (x2 4 4)2

©) ot
(x2+1)(1—x%

Solution:

8x? 3 8x2
X2+ DA —x%) 2+ 1)1 +x2)(1—x2)

8x? 3 8x?
E2+ DA —x%) (Z+1D2A+x)(1-x)
Let

8x? Ax+B Cx+D E F _
(2 +1D)2A+x)(1—x) T xZ+1 + (x%2 +1)2 + 1 +x+ 1—x - equ(i)
Multiply equ (i) by (x% + 1)2(1 + x)(1 — x)
2

o 1)2(?; S X DM+ = % x (x% + 1)2(1 + x)(1 - x) +

Cx+D
(x2 +1)2

X(x2+ 1?1 +x)(1—x)+

X(x?2+1D?*A+x)(1—x)+

1+x
1_x><(x2+1)2(1+x)(1—x)

8x2=(Ax+B)(x*+ DA +x) A —-x)+(Cx+D)A+x)A1—x)+Ex*+ 121 —x) + F(x? + 1)?(1 + x)
Put1+ x = 0 = x = —1 in above equation
8(-1)2=(Ax+B)x*+ 1D(0)(1 —x)+ (Cx+D)(0)(1 —x) + E((—1)* + 1)2.(1.— (—1) + F(x* + 1)%(0)
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Exercise # 4.2
8(1)=0+0+E1+1?(1+1)+0

8=E(2)*(2)

8=E(4(2)

8 = E(8)

8_

g—E

1=F

E=1

Putl—x=0= —x=—-1 = x = 1inequ (ii)

8(1)?=Ux+B)(x*+1DA+x)0)+ (Cx+D)1+x)(0)++E(x?+1D?*0)+ F(D*+1D?*(1+1)
8(1)=04+0+0+F(1+1?*(1+1)

8=F(2)?*2)
8=F(4)(2)
8=F(8)
8_

g—F

1=F

F=1

equ (ii) =

8x2=(UAx+B)x?+ DA +x)1—x)+ (Cx+D)A+x)A—x) +E(x?+ 121 —x) + F(x?2 + 1)2(1 + x)
8x2=(Ax+B)x?+ 1)1 —x)+ (Cx+D)A —x>)+Ex*+2x2+ 1A —x) + F(x* + 2x2 + 1)1 + x)
8x2=(Ax+B)(1—-x)+Cx—Cx®*+D—Dx>? + E(x* — x> +2x? = 2x3+ 1 —-x) + F(x* + x> + 2x2 + 2x® + 1 + x)
8x% = Ax — Ax®> + B— Bx* + Cx — Cx® + D — Dx? + Ex* — Ex® + 2Ex? — 2Ex® + E — Ex + Fx* + Fx® + 2Fx? + 2Fx® + F + Fx
8x%2 = —Ax® — Ex® + Fx5 — Bx* + Ex* 4+ Fx* — Cx3 — 2Ex3 + 2Fx3 — Dx? + 2Ex? + 2Fx* + Ax + Cx —Ex +Fx + B+ D +E +F
8x2=(—A—E+F)x>+(—B+E+F)x*+(—C—2E +2F)x®* + (-D +2E + 2F)x*+ (A+C—E+F)x+ (B+D+E +F)
Compare the coefficients of x> ,x* ,x3 ,x2,x and constant we get

—A—E+F=0 ....equ(a)

—B+E+F=0 ....equ(b)

—C—2E+2F=0 ....equ(c)

—D+2E+2F=8 ....equ(d)

A+C—E+F=0 ....equ(e)

B+D+E+F=0 ....equ(f)

Put the values of E and F in equ (a)

-A—-14+1=0

—-A=0

A=0

Put the values of E and F in equ (b)
—-B+1+1=0

—-B+2=0

—B =-2

B =2

Put the values of E and F in equ (c)

—-C-21)+2(1)=0

—-C—-242=0

—C=0

C=0 -
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Put the values of E and F in equ (d)
—D+2(1)+2(1) =8

—-D4+2+42=8

-D+4=8

-D=8-4

-D=4

D=—4

Put the values of A,B ,C ,D,E and F inequ (i)
8x? 0x+2 Ox+(—4) 1 1

120+ 0(0-0 22+1 2+D2 "1+x 1-=x
8x? 2 —4 1 1

= + + +

x2+1D)2A4+x)(1—-x) x24+1 (x?4+1)%2 1+x 1-—x

8x? 2 4 1 1

= - + +
x2+1D)?2A4+x)1—-x) x2+1 (x?+1)?2 1+x 1-—x

2x% + 4

10) Gz 2G—1)
Solution:

2x2+ 4
(x2+12(x— 1)
Let

2x%+ 4 Ax+B Cx+D E :
CEES Ve S T A M
Multiply equ (i) by (x* + 1)*(x = 1)

2

TG o < O DR = O D D (X G e ) +

x_lx(x2+1)2(x—1)
2x2+4=(Ax+B)(x*+D(x -1+ (Cx+D)(x— 1)+ E(x*+1)? .....equ(ii)
Putx —1 =0 = x = 1inequ (ii)
2002 +4=(A(D) +B)(x*+ 1)(0) + (C(1) + D)(0) + E((1)? + 1)?
2()+4=0+0+E(1+1)2

2+4=E(2)*
6=E(4)
6
—=FE
4
3—E
5=
E—3
2
equ (ii) =

2x2+4=(Ax+B)(x*+1D(x -1+ (Cx+D)(x —1)+ E(x? + 1)
2x2+4=Ax+B)(x3—x>+x—-1)+Cx*—-Cx+Dx—D+E(x*+2x*+1)
2x% +4 = Ax* — Ax® + Ax* — Ax + Bx® = Bx* + Bx =B+ Cx* = Cx + Dx — D + Ex* + 2Ex* + E
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2x%> 4+ 4 = Ax* + Ex* — Ax® + Bx3 + Ax?> — Bx? + Cx* + 2Ex> —Ax+Bx—Cx+Dx—B—D+E
2x2+4=A+E)x*+(—A+B)x*+(A—-B+C+2E)x>*+(—A+B—-C+D)x+ (—-B—D +E)
Compare the coefficients of x* ,x3 ,x?,x and constant we get

A+E=0 ....equ(a)

—A+B=0 ....equ(b)

A—B+C+2E=2 ....equ(c)

—A+B—-C+D=0 ....equ(d)

—-B-D+E=8 ....equ(e)

3
Put E = > inequ (a)

A+3—0
5=
A= 3
)
Put A = —= inequ (b)
( 3)+B—0
> =
3+B—0
> =
B 3
2

- (renaf)-2

3+3+c+3—2
2 2 -

0+C=2-3

C=-1

Put the values of A,B and C in equ (d)
—-A+B—-C+D=0

—(—§)+(—§)—(—1)+D =0

2 2
5 3+1+D—0
2 2 -
0+1+D=0
1+D=0
D=-1
Put the values of A,B ,C ,D and E in equ (i)
2x%2 + 4 _Ax+B+ Cx+D N E
(x24+12%2(x—-1) x24+1 (*x24+1)2 x-1
3 3 3
2x2 + 4 _—7x+(—7) —1x+ (-1) 5
x2+1)2(x-1)  x2+1 x2+1?%  x-1
—3x—3 3
2x2 + 4 —5—  —x-1 >

= + +
(x?2+1)?(x—-1) x2+1  (x2+1)? x-1
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Exercise # 4.2

2% + 4 3x—3  —(x+1) 3
Z+12G—-1 262+D 2+ D2  2=1D)

2x% + 4 —(B3x +3) x+1 3
2+ 1D2G—1)  262+D) 2+ 12  2G=1D)

2x%2 + 4 3x + 3 x+1 3

2+ 1D2Gx—1) 202+1D) G2+DZ 2D
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Q2: Resolve the following fractions into partial fraction.
2x?
D T oe-D
Solution:
2x?
x+1D(x—-1)
2x? o
As —(x ENCIED) is improper
2x? 2x?
x+1Dx-1) =x2-1
So

+2x%2 F
2

2
x?>—1]| 2x2
2

2x?

1= 2 + m wo..equ(A)

Now
Let

2 A B _
x+Dx-1) Tx+1 +x -1 --equ(i)
Multiply equ (i) by (x + 1)(x — 1)

(x+1)(x—1)x(x+1)(x_1)=x+1

2=A(x—1)+B(x+1) ....equ(ii)
Putx +1=0= x = —1inequ (ii)
2 =A(-1—1) + B(0)

Xx+Dx-1)+ X(x+1Dx-1)

x—1

2=A(-2)+0
2=—2A

2
__2—A
-1=A
A=-1

Putx —1=0= x = 1inequ (ii)
2=A0)+B(1+1)

2=0+B(2)
2=2B

2

E—B
1=B
B=1
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Put the values of A and B in equ (i)
2 -1 1
x+1D(x—-1) _x+1+x—1
Put the above in equ (A)
2x? -1 1
GrDe-D txyitxoa
2x? 3 1 1
GIDa-D ° x+1t

x—1

2x3—3x>+9x+8
(2) x2—-3x+2
Solution:
2x3—3x>+9x +8

x2—3x+2

A 2x3—-3x2+9x+8
s T 3x 12 is improper

So
2x+ 3
2x3 —3x*>+9x +8
+2x3 F 6x2% + 4x
3x2 4+ 5x+8
+3x2F9x + 6
14x + 2

x?>—=3x+2

14x + 2

x%2—3x+2
14x + 2

(x=2)(x-1

2x3 —3x%2+9x +8

x2—3x+2
2x3 —3x24+9x+8

x2—3x+2

=2x+3 +

=2x+3 +

weooequ(A)

R.W

x> =3x+2=x2-2x—1x+2
x2—3x+2=x(x—-2)—1(x—2)
x?=3x+2=(x—-2)(x-2)

Now
Let

14x + 2 A B _
G—Dx=1 :x—2+x—1 we..equ(i)
Multiply equ (i) by (x —2)(x — 1)

14x 4+ 2
x-2(-1)
14x+2=A(x—1)+B(x —2)
Putx —2 =0 = x = 2 in equ (ii)
14(2) +2 = A2 — 1) + B(0)
28+2=A(1)+0
30=A
A =30
Putx —1 =0 = x = 1inequ (ii)
14(1) + 2 = A(0) + B(1 — 2)
14+2=0+B(-1)

X(x—2)(x—1)= X(x—-2)x—-1)+

x—2 x—1

.. equii)
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16 = —B

—-16 =B

B=-16

Put the values of A and B in equ (i)
14x + 2 _ 30 —16

(x=2)x—-1) _x—2+x—1
14x + 2 30 16

(x—2)(x—-1) Tx—2 x-1

Put the above in equ (A)

2x3—3x2+9x +8 30 16
x2—3x+2 =2x+3+x—2_x—1
3x—1
3) x3—2x% +x
Solution:
3x—1
x3 —2x%+x
3x—1 3x—1
x3—2x2+x=x(x2—2x+1)
3x—1 3x—1
x3—2x2+x=x(x—1)2
Let
3x—1 A B C

x(x — 1)2 =;+X—1+(x—1)2 e equ(i)

Multiply equ (i) by x(x — 1)

—x?;— 11)2 xx(x —1)% = % xx(x—1)%+ w
3x—1=A(x—-1)2+Bx(x—1) + Cx .....equ(ii)
Put x = 0 in equ (ii)

3(0) — 1 = A(0 — 1)% + B(0)(0 — 1) + C(0)
0—-1=A(-1)?+0+0

—1=A401)

—1=A

A=-1

Put x —1=0= x = linequ (ii)

3(1) —1=A4(0)2 +B(1)(0) + (1)
3—-1=0+0+C

2=C
C=2
equ (ii) =

3x—1=A(x—-1)?+Bx(x—1) + Cx

3x —1=A(x%*—-2x+ 1)+ Bx? - Bx + Cx
3x —1=Ax%? —2Ax + A+ Bx?> — Bx + Cx
3x —1=Ax2+Bx?> - 2Ax —Bx+Cx+ A
3x—1=(A+B)x?+(-2A—-B+C)x+A
https://web.facebook.com/TehkalsDotCom
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By comparing the coefficients of x?, we get

A+B=0

Put A=-1

—-1+B=0

B=1

Put the values of A,B and C in equ (i)
3x—1 -1 1 2

x(x—l)zZT-I_Jc—l-l_(x—l)2

Important
x+1

4) ®-12
Solution:

x+1
(x —1)?
Let

x+1 A B
(x—l)z_x—l-}_(x—l)2
Multiply equ (i) by (x — 1)?
%x(x—l)2 =xf1><(x—1)2+
x+1=A(x—-1)+B ....equ(ii)
Put x —1=0= x = 1linequ (ii)
1+1=A4(0)+B

w..equ(i)

B 2
mX(X-l)

2=8B
B=2
equ (ii) =

x+1=Ax—-1)+B
x+1=Ax—-A+B

x+1=Ax—-A+B

x+1=Ax+ (—A+B)

By comparing the coefficients of x, we get

A=1
Put the values of A and B in equ (i)
x+1 1 2

G-12 x—1TG-12

5 2x?
(5) P —

Solution:
2x2 3 2x2
x4 —4 (x2)2 — (2)2
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2x* 2x?
xt—4  (x2+2)(x2-2)
Let
2x? Ax+B Cx+D

wecequ(i)

(x2+2)(x2—2)= x%2+2 +x2—2
Multiply equ (i) by (x? + 2)(x? — 2)

2x? Ax + B
Zinaiop WD - =1
2x2 = (Ax +B)(x?> —=2) + (Cx + D)(x* + 2) .....equ(ii)
equ (ii) =
2x? = Ax3 — 2Ax + Bx? — 2B + Cx3 + 2Cx + Dx? + 2D
2x? = Ax3 4+ Cx3 + Bx? + Dx* — 2Ax + 2Cx — 2B + 2D
2x2=(A+C)x3+ (B+D)x*+ (—2A+ 2C)x + (—2B + 2D)
Compare the coefficients of x3 ,x?,x and constant we get
A+C=0 ....equ(a)
B+D=2 ....equ(b)
—2A+2C=0 ....equ(c)
—2B+2D=0 ....equ(d)
equ (c) =
—2(4—C)=0
A-C=0
A=C ....equ(e)
Put A = Cinequ (a)
C+C=0
2C=0

0

C==
2

c=0
Now Put C = 0inequ (e)
A=0
equ(d) =
—2(B—D)=0
B—-D=0
B=D ....equ(f)
Put B = D inequ (b)
D+D=2
2D =2

2

D=2
2

D=1

Now Put D = 1inequ (f)

B=1

Put the values of A,B ,Cand D in equ (i)

X (x2+2)(x?-2)+
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2x? _ x4l Ox+1
(x24+2)(x2-2) x24+2 x2-2
2x? 1 1

= +
(x2+2)(x2-2) x242 x%2-2

3x* +3x+2
©) —a—7
Solution:
3x2+3x+2 3x?+3x+2

t—1 (x2)2 — (1)2
3x?+3x+2  3x*+3x+2

xt—1  (x2-1Dx2+1)
3x?+3x+2 3x% +3x + 2

x*—1  (x+DE-DE2+1)
Let

3x% +3x + 2 A B Cx+D

GrDG-D@ D x+1 x=1 xy1 ewd

Multiply equ (i) by (x + 1)(x — 1)(x%2 + 1)

3x? + 3x +2
(x+1§(x+_ f)-(l;c2+1)x(x+1)(x—1)(x2+1) =x+1><(x+1)(x_1)(x2+1)+
5 Cx+D |
X G FDE-DE D4 X G+ D =D& D)

3x2+3x+2=A(x-1)x*+1)+Bx+1D*x*+ 1)+ (Cx+D)(x+1)(x — 1) .....equ(ii)
Putx +1=0= x = —1inequ (ii)

3(-1)2+3(-1D+2=4-1-1D({(=1?+1) + B(0)(x%? + 1) + (Cx + D)(0)(x — 1)

3(1) -342=4(-2) Q1+ 1)+ 0+0

3—-34+2=A4(-2)2)

2=—4A
2—A
—4
1
—=A
1—A
> =
Ao 1
T2

Putx —1=0 = x = linequ (ii)
3(D2+3()+2=400x*+1D+BA+1D((D?*+1)+ (Cx +D)(x + 1)(0)
3()+34+2=0+B2)(1+1)+0

3+3+2=B(2)(2)

8 =4B

8

— =B

4

2=B8B

B=2 o
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equ (ii) =

3x24+3x+2=Ax - 1DE*+ 1D +Bxx+ D 2+ 1)+ (Cx+D)(x + 1)(x — 1)
3x2+3x+2=Ax*+x—x>—-1)+Bx3+x+x2+ 1)+ (Cx +D)(x*> - 1)
3x24+3x+2=Ax3+Ax —Ax* —A+Bx>*+Bx+Bx?+ B+ Cx®>—Cx+ Dx*—D
3x2+3x+2=Ax3+Bx3+ Cx3 - Ax? + Bx? + Dx> + Ax + Bx —Cx —A+B—D
3x24+3x+2=A+B+C0O)x3*+(-A+B+D)x*+(A+B—-C)x+ (—A+ B —D)

Compare the coefficients of x3 ,x?,x and constant we get

A+B+C=0 ....equ(a)
—A+B+D=3 ....equ(b)
A+B—-C=3 ....equ(c)
—A+B—-D ....equ(d)

Put the values of A and B in equ (a)

1+2+C—0
: -
—1+4 c—o
- -
3+C—
: -
3
7

Put the values of 4 and B in equ (b)
1
—(-2)+2+D=
(-5)+2+p=3

1
-+2-3+D=0

2
1+4-6
— ——+D=0
2
1+4-6
—+D=0
2
L ip=o0
> =
D_l
"2
Put the values of A,B ,C and D in equ (i)
1 1
3x%+3x+2 7, 2  —oxts
x+DEx-D24+1) x+1 x—-1 x2+1
) —3x+1
3x*+3x+2 -1 2 —
= + +
x+Dx—-1D2+1) 2(x+1) x—1 x2+1
3x% +3x + 2 -1 N 2 +—3x+1
x+DEx-DE2+1) 2(x+1) x—1 2(x2+1)
) 2 +3x2+1
(x% + 1)2
Solution:
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x3+3x2+1

(x%2 +1)2

Let

x3+3x2+1_Ax+B Cx+D

= + v equ(i

G D2 2t ey e
Multiply equ (i) by (x? + 4)2
x3+3x%2+1 Ax + B Cx+D
L T x(x2+1)%= X (x2+1)2 4+ ————x (x2 + 1)2

Grrnz D= XA D ey (T4 D)
x3+3x2+1=UAx+B)(x*+ 1) +Cx+D ....equ(ii)
equ (ii) =

x3+3x2+1=Ax3+Ax+Bx*+B+Cx+D
x34+3x2+1=A4Ax3+Bx?+Ax+Cx+B+D
x3+3x2+1=A4Ax3+Bx?+ (A+C)x + (B + D)

Compare the coefficients of x3 ,x?,x and constant we get
A=1 ....equ(a)

B=3 ....equ(b)

A+C=0 ....equ(c)

B+D=1....equ(d)

Put A = 1inequ (c)

1+4C=0

C=-1

Put B =3 inequ (d)
3+4D=1
D=1-3

D=-2

Put the values of A,B ,C and D inequ (i)
x3+3x2+1 1x+3 —1x-2
GZrDZ il arD?
x3+3x2+1 x+3 —-(x+2)
GZrD?Z il 21
x3+3x2+1 x+3 x+2
G2+ 12 2241 (2Z+1)2

®) 2x3 -1
x3 + x2
Solution:
2x3 -1
x3 + x2
2x3 -1

As ———— isimproper
x3 + x2 prop

So
2
2 +x%| 231

+2x3 + 2x2 —
i LY
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—2x%2 -1
2x3 -1 —2x% -1
g ‘Yt e
2x3 -1 —-(2x%+1)
X3+ * x?(x+ 1)
2x3 -1 2x2+1
Pr 2T Ry @
Now
Let
—2x2-1 A B C _
m:;+x_2+m wecequ(i)

Multiply equ (i) by x2(x2 + 5)
—2x%2 -1
x?(x+1)
—2x>—1=Ax(x + 1)+ B(x + 1) + Cx? .....equ(ii)
Put x = 0 in equ (ii)
-2(0)2—-1=A(0)(0+1)+B(0+ 1) + C(0)?
0-1=0+B(1)+0

A B
xxz(x+1)=;xx2(x+1)+ﬁxx2(x+1)+ X x2(x2+1)

x+1

—-1=8B
B=-1
equ (ii) =

—2x?—1=Ax(x +1)+B(x+ 1) + Cx?

—2x%* —1=Ax*+ Ax + Bx + B 4+ Cx?
—2x%2—1=Ax?>+Cx*+ Ax + Bx+B
—2x2-1=A+C)x*+(A+B)x+B

By comparing the coefficients of x3,x2,x and constant we get
A+C=-2 ....equ(a)

A+B =0 ....equ(b)

B=-1 ....equ(c)

Put B = —1 inequ (b)

A+(=D=0
A—-1=0

A=1

Put A=1inequ (a)
1+C=-2
C=-2-1

C=-3

Put the values of A,B and C in equ (i)
-2x?-1 1 -1 -3
Pa+D x x xtl
-2x2-1 1 1 3

x2(x+1) x x?2 x+1
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©) 4x% 4+ 3x + 14
x3 -8

Solution:
4x2+3x+14_4x2+3x+14

x3 -8 N x3 =28
4x* +3x+14  4x*+3x+14

x3-8  (x—=2)(x2+2x+4)
Let

4x% 4+ 3x + 14 A Bx + C _

> = +— wecequ(i)

(x—2)(x?*+2x+4) x—2 x*4+2x+4

Multiply equ (i) by (x — 2)(x? + 2x + 4)
4x? 4+ 3x + 14

R UG )

A
= X (x—2)(x?+2 )+ ———"--x(x—-2)(x*+2 4
po— (x=2)(x"+2x+ )+x2+2x+4 (x=2)(x*+2x+4)

42 +3x+ 14 =A(x?*+2x+4)+ (Bx + C)(x — 2) .....equ(ii)
Put x —2 =0= x = 2inequ (ii)

4(2)2+3(2) + 14 = A[(2)? + 2(2) + 4] + (Bx + €)(0)
44)+6+14=A4+4+4)+0

16 + 20 = A(12)

36 =124
36_A
12
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3=A
A=3
equ (ii) =

4?2 +3x+ 14 =A(x?+2x+4)+ Bx + O)(x — 2)
4x% +3x + 14 = Ax? 4+ 24x + 4A + Bx?> — 2Bx + Cx — 2C
4x% + 3x + 14 = Ax? + Bx? + 24x — 2Bx + Cx + 4A — 2C
4x%>+3x+14=(A+B)x> + 2A— 2B+ C)x + (44— 20)
Compare the coefficients of x2,x and constant we get
A+B=4 ....equ(a)
2A—-2B+C=3 ....equ(b)
4A—2C =14 ....equ(c)
Put A = 3inequ (a)
3+B=4
B=4-3
B=1
Put A = 3inequ (c)
4(3)-2C =14
12-2C =14
—2C=14-12
—2C=2

_ 2
‘=
c=-1
Put the values of A,B and C.in equ (i)

4x* +3x+14 3 1x+ (=1)
(x—2)(x2+2x+4)_x—2+x2+2x+4

4x* +3x+14 3 x—1
(x—2)(x2+2x+4)_x—2+x2+2x+4

x*+3x2+x+1

Q3: Resolve the following fraction into partial fraction

Solution:
x*+3x2+x+1
(x+ 1)(x?% +1)?
Let
x*+3x2+x+1 A Bx+C Dx+E
(x+ 1)(x?% 4+ 1)? =x+1+x2+1+(x2+1)2
Multiply equ (i) by (x + 1)(x% + 1)
x*+3x2+x+1
(x+ 1)(x2% 4+ 1)?

... equ(i)

x (x +1)(x? + 1)?

R e )
Txt+1 Y * x?2+1

x*+3x2+x+1=Ax*+ 1?2+ Bx+O)(x+ D>+ 1)+ (Dx + E)(x + 1)
Putx +1=0= x = —1inequ (ii) —

i Ly
https://web.facebook.com/TehkalsDotCom | nay

(x+1)(x2 +1)2

C Dx + E
X+ D2 +1)2+ —— x (x + D(x? + 1)?

(x2 4+ 1)2

w...equ(ii)

https://tehkals.com/



Review Exercise # 4

D*+3(-1D?+ (1D +1=A4A(-1D?+1)?+ (Bx + 0)(0)(x* + 1) + (Dx + E)(0)
1+3(1)-1+1=41+1)%4+0+0

1+ 3 =A4(2)?
4=A(4)
4_

Z_A

1=A

A=1

equ (ii) =

x*4+3x2+x+1 =A%+ 1)?+(Bx+O)(x+ D2+ 1)+ (Dx + E)(x + 1)
x*+3x2+x+1=Ax*+2x2+ 1)+ Bx+CO)(x*+x +x?>+1)+Dx?+Dx+ Ex +E
x*+3x2+x+1=Ax*+24Ax> + A+ Bx*+Bx*+Bx3+Bx+Cx3+Cx+ Cx?+ C+Dx?+Dx+Ex+E
x*+3x2+x+1=Ax*+ Bx* + Bx3 + Cx3 + 2Ax? + Bx> + Cx* + Dx* +Bx +Cx+Dx +Ex+ A+ C+E
x*+3x2+x+1=A+Bx*+(B+C)x*+(2QA+B+C+D)x*+(B+C+D+E)x+(A+C+E)
Compare the coefficients of x* ,x3 ,x?,x and constant we get

A+B=1 ....equ(a)

B+C=0 ....equ(b)

2A+B+C+D=3 ....equ(c)

B+C+D+E=1 ....equ(d)

A+C+E=1 ....equ(e)

PutA =1 inequ (a)

1+B=1
B=1-1

B=0

Put B = 0inequ (b)
0+C=0

C=0

Put the values of A,B and C in equ (c)
2(0+0+0+D=3

2+D=3

D=3-2

D=1

Put the values of A and C in equ (e)
1+0+E=1

1+E=1

E=1-1

E=0

Put the values of A,B ,C ,Dand E inequ (i)
x*+3x2+x+1 1 Ox+0 1x+0
(x+ 1)(x2+1)2 =x+1+x2+1+(x2+1)2
x*+3x%+x+1 1 x
GIDZ+1? x+1 G2+ 1)72

n https://web.facebook.com/TehkalsDotCom ' q.' https://tehkals.com/



Review Exercise # 4

n https://web.facebook.com/TehkalsDotCom @ https://tehkals.com/



