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8.4 Integration by Partial Fractions

Ex
. /8 + Xdx = /8+ X dy Important Trigonometric Identities :

X- X-2 (X-2)(X+ 1

8 + X
=

A
+

B (wVW-5) sin(AID) = sinAcosB I COsA sinB
X= - X-2 X - 2 X+ 1

8 +X = A(X+ 1 + B(X-2) cosCA: Bl = COSAcOsD I sin A sin B

1X = 2
> 8 + 2 = Al2 + 11 + B(2-2) > A = .

alX = - 1
> 8 - 1 = Alftll + Bl-1-2) < B = -F .

3)8. dx = /, + Id

= (0(n x- 2 - 5 (nx+ 1 + C +

* Cover Method Ex. ) x+ 4x + /dx =)A
, +B+

(X- 1(X+ V(X+3)

8's 23 84Noji'sigs cover method
-> A = H 4H = =

&. * B = 1- 4 +
= - =

-2. 2

X + 7 I we can use cover method) c = -2 =-x(X- 1)(X+3/(x+ 5)

=> + i
, -if

X + 7 x ( 5) = In /X-1 +Hu(X + 1 -1(n/x+ 31 + #
(x= 1/ (X-1)(X-1

--

Q. ) 54dx , Sandy are poly.

If degt > degg we use long devision. 9(x) f(x) * NoteP

67 dx =
/

,
A

, +B Widx. asWasi
(X-1(X+1/4

·
xs+1

dx

= S Ba+4
+

DN+ E
+ Fx 8 + x = A(x+ 1) + B(X -2)

X"+ 1(X2+ 1/2

voms'
Xs

1x dx = /AXtB + <x+Dx+ e -DIS cover methode 11

1X
+ 1)(X)+2)

f x2
t de X

-11
Ax =SA +Bit Missi is! 1 . W 2jW I
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BEx. ) 3X+hdx =1
M+

& Ex

.
S
x + 1

d x X deg > X+ 2x + 1 deg

x+ 2x+ 1

*T3x+ 2 = A(x+ 11 + B
->

A = 3
Fo

Sx-2
+34thax 1.

-X- 2 X - X-

- X
-> A + B = 2 -> B = - 1

=
X

-
2x + 3/n/X+ 11+ - 2X

X +1 + 2X+ 4X + 2

u = X + 1 == 2 + 3/n2
.

3X + 2

+ du = d

Ex
.

S 4-2X dx = /AXtB + DdX
(X + 1) (X - 11 : X - 1 -X-12

4-2X = (Ax + B/(X-12 + C(X-1)(XF1) + DIX+ 1)

11 X= 1
-> 2 = 0 + 0 + 2D

->
D = 1

.

2)
-> -2 = Ax+ B(2X-2) + AlX-12+ ((X-V(2X) + CIX+ 11 + 2DX

.

X = 1
->

- 1 = 0 + 0 + 0 + 2) + 2
-> C = - 2 .

issos5

-> 0 = 2(Ax + B) + A (2x -2) + Al2X -2) + 2C(X-1 + 2CX + 2CX + 2D B = 1
.

->
O = 2A + 2A + 2A + 2) + 2 + 2 -> A = - C = 2 .

= Jaxt -4 +1dx = Sh,
+ y - +y a

e

= In /xY 11 + tan'x-2n1X-11-x,
+ #
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(12, 14, 18, 20, 23, 29, 30, 34, 37, 42, 47, 49, 54)8.Y Discussion :

Q
.

18) xQ. 12/2X + 14 x = ) Gx+dx Fy +
-z - X-[X +,

dx Xheg > X-2x+ /deg
x2 -FX + /2

* + 2

using cover method (A = 9
, B = -7) = x + 2 + 3X- 2 &X X -2N+ X3

X- 2x + 1 - (X3-2X + X/

= 69 - Fdx = 9/n(X - 41 - 7(n(X - 31 + = X+ 2 + 3X -2 &x 2x- X

(X-1
- 12X"-4X + 2)

A 3x - 2
x -1

" MP
Q. (4) 3 + 4 dy = /3 + Ydx +

+
34-2 = Ax-A + B (A =], - A + B= -2

->
B= /

ty2
+ y y(y+ 1

O

using cover method (A = 4
, D = - 3)

=1 x + C +, + x -

= - 15 dy = Yluly)-3/nlyt' =
X

+ 2x + 3/n/4-11-4 du= de

=> 3InG -7 %In 1 -
sIn &) = In 2 = 2 - 3/12

.

Q. 20/X dx = S x

(x-1//X"+ 2x + 1/ (X- /(x + 12 d4

*= Alx1 + p
A+Hi

e &X = A 12X+ 21 + 2AB + C

(X= -1 ->
1 = 0 + 0 + - 2 -> C =+ IX= -

-

- 2 = 0 + -2B - + ->
B = G

(= 11 - 1 = 4 A + 0 + 0 -> A= =H+i l-i di

/X-1/+ / + 1)+ + #

Q
. 23/32+Gy+ dy Ay + B

+
e. Q. 29) x"dx = / x

y+ 1 14+ 12 xY
- 1 (x= - V/(X+ 1)

A
y + 2y+ 1 = (Ay+ Blly"+ 1 + Cy + D

x - ,
+

,
B,

+
Cx

X + I

y
2

+ hy + 1 = Ay+ Ay + By+ B + Cy + D *= A (X+ 1) (X + 1) + B(X-1)(X"+ 1) + 1 < x + D/(X- 1

(A = 0
,

B= 1
,

C = 2,
D = 0) X = 1

-> 1 = YA + 0 + 0
-> A = ! =+, I-ixil**x Idx

=

getby day an i
X = 1 -

1 = 0 + - 4 B + 0
->

B =+ = /X-1-InIX +Han'x + C

x = 0
-> 0 =! ++ -

D -
D = +.

X = 2
->

C = 0
.
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Q
.
30/ x+ X 4 x = x+ Y dx

* " -3X- Y (x= - 4/(XY+ 1)

A
x -2

+ y B c + C+
X + X = A )x + 2)(X

=

+ 1) + BIX-2)(X+ 1) + ((x + D/(X=- H

x = 2 - 6 = 48A + 0 + 0 - A = % =Polyl-iolxic)"s)i) da

X = - 2 - 2 = 0 + - 20B + 0 - B= To -S/X-21-n/th/tan't-u/X'+ / +

X = 0
->

0 = % + t -
"D -

D=
x = 1

-> 4 = + - 8 -
3 - 3 ->= +4 .

Q.37/y"+ y' - 1 dy y"deg > y"deg
y +y

Q.
34/x"ax x" deg > x- 1 deg = Sy - y+ y

My
y3+ y B +

+ y: /

X= - 1
- y

"
- yu

= / X+ 1 + 1 dX 12 , **
= Sy - y(y2 1)

dy - I

X - 1 -x Y+ X2

A
=
Si+ 1

+,A +B a i X
y

+
By + C 1 = Aly"+ 1) + (By + Dy

- X + 1 y2
+ /

using cover method I = Sy-y +

y? dy y = 0 -> 1 = A + 0
->

A = 1
.

1A= 1 ,
B = -1) ->X'1 +H-H di = Y' Inly1 + Inly'+ 11 + C# A + B = 0

-> B = .

= + x + Hu(X - 11 - + In (+ 1 +# y : /
->

1 = 2 + B + C
-> C = 0.

Q.42/ sind do U=cosf Q. 47/Si u
=

= X + 1
cos'8 + cosf-2

=
-S 1 da du= -sin Odo

= Shud e audu = dx
I"

+V-2

=
-J, de A + ->*u

- 21 + 2

using cover method (A = I,
B = H =

/2
+2 d e L

= 2H + )2= -I-H "Idu
In-slut

it, "u using cover method (A = 1
, B = -1

= Hulut21 -#1n/1-1 + 2 = [H + In/n- 1) -
In /1+ 1) + C

= Halcosf + 21 - -In/cosf-11 + # = 2 x + 1 + In/X+ 1 - 1 / -In/X+ + 1 + #
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0. 49) I dx
.

X
= / * dx H = x Y

X(X" II XS X + (X Y
+ 1)

until d U du= 4X'dy

*+B using cover method (A = 1
, B. e

= f6t -+d = flu/)-In It o

-In /+ #

Q. 54 Find X ?

It +1dx =
x 2 + 1 where Its-11

,
X(0) = .

(t + 1dx = (X+ 1df -) + d+ =+ ,
d

tan'X = In 1f + 11 + > using X01 = 0
-> C = 0

tan (tanx : In If + 11)

X = fan (In /f+ 11/ .
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