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3- Integration by using the formula

fudv=uv—fvdu

Which is used for inverse trigonometric functions and logarithm functions.

Example 1: Find jlnx dx

u=Inx and dv = dx
dx

du = — and V=X
X

judvzuv—fvdu
dx

jlnxdx =xlnx—fx><—
X

=xlnx—]dx =xlnx—x+c¢

Example 2: Find f sin~1 2x dx

u=sin"1'2x and dv=dx

duzi and V=X
V1 —4x?
jsin‘12xdx=xsin‘12x— ﬂ
V1 —4x2

1
=xsin‘12x+7 1—4x2+c
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4- Integration by Partial Fractions
Cover-up Method: We will use the Cover-up method to a rapid method for performing
partial fraction whose denominator is a polynomial.
In middle school, you studied adding or subtracting fractions. Let us remember this together
with the following example:
1 2 (x+2)+2(x—-3)

G-3 G+t G-Dx+2

3x — 4
x> —x—6

But how do we go in the opposite direction?
3x—4 » 1 2

X2—x—6 (x—3)+(x+2)

Step 1: Analyze the denominator of the fraction:
3x — 4 3x — 4

X2—x—6 (x—3)(x+2)

Step 2: Split the fraction into two parts as follows:

3x — 4 A B
G-3)x+2) (x-3) x+2)
Step 3: Find the values of A and B as following:

To find A : put x = 3 and cover up the factor (x —3)
3x —4 _ 3xXx3—-4 —1
(x—3)(x+2) (3+2)
To find B : put x = —2 and cover up the factor (x + 2)
3x — 4 3% (=2) — 4
T x-3)@&+2) (-2-3)
Thus, our answer is:
3x — 4 1 2
xz—x—6=(x—3)+(x+2)

The rational functions we will consider here for integration purposes are those whose

A=

B

denominators can be factored into only two linear factors.
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Example 3: Evaluat fgx_4d
xample 3: Evaluate | ————-dx

j%d“]((;sﬁ@ia)d"

=In|x — 3|+ 2In|x + 2|+ ¢

Example 4: Evaluat jg dx
xample 4: Evaluate iy

1 1 A B
-2 (1-00+0 d-0 T+0
To find A : put x = 1 and cover up the factor (1 — x)
1 1 1
TEEmiro 1+1 2
To find B : put x = —1 and cover up the factor (1 + x)
B - 1 _ 1 _ 1
I-xiE| 1-(1) 2
Thus, our answer is:
1 1/2 1/2
1—x2 (1—x)+(1+x)
Then,

3 dx 3/ 1/2 1
L 1_x2=j2 ((1—x)+(1+x)>dx

3

A

1 1
= ——In|1 — x| +—=In|1 + x|

2 2 ,
1 |1+x|3_1(14 13)_1(12 in3)
T2 Al 2\72 )Tl
Exercises
1j1d zft-lzd 3] X+ 5
. xXinxdax . an xXax . x2—2x—15 X
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