Integration Review

Basic Integration Formulas

1. jkdx:kx+C (any number k)

‘tan xdx=In|secx|+C

12- o
=—In|cosx|+C
2 [ x" dx = X" +C (n#-1) cotxdx =Insinx|+C
J n+1 13.
=—In|cscx|+C
.1 .
3 J ;dx:ln|x|+C 14. | secxdx =In|sec x +tan x|+ C
4. )€ dx=e”+C 15. | escxdx =—In|csc x +cot x|+ C
5..a dx:|na+C (@>0.a#1) |16 [sinhxdx=coshx+C
6. |sinxdx=-cosx+C 17. | cosh xdx =sinhx+C
7. | cosxdx=sinx+C 18. | tanh xdx =In(cosh x)+C
8. | secxtan xdx =secx +C 19. | coth xdx =In|sinh x|+ C
* ( 1 . (X
9. | cscxcotxdx=—cscx+C 20. | ———=dx=sin™| = |+C (a>0)
J o a2_X2 a
* 1 1, (X
10. | sec’* xdx =tanx+C 21. | ——dx==tan| = |+C (a=0)
J Ja?+x a a
11 .csczxdx:—cotx+C 22. .;dx:lsec‘li+c (a>0)
- J xyx?—a’? a a




Basic Integration Techniques
1. Make a Basic Substitution
2x—-9

Example: J—dx
VX? —9x+1

u=x>-9x+1
du =(2x—9)dx

"‘&dx:jidu :J‘u_%du=2u§ +C=2x* -9x+1+C
VX2 -9x+1 u?
More examples for you to complete:

N

e 1

1. I—dx,u =X, 2du = —dx
JX X

Answer: |2e™ +C

2._[ 2X dx,u = x?, du = 2xdx
1—x*

Answer: sin’l(x2)+C

dx,u =Inx,du =1dx
X

3_.‘#("”()

Answer: |In |sec(|n X )+ tan (In x)| +C




2. Complete the Square

Example: I

1
dx
\J8x — X2

8x — x? = —(x? —8x
(x*-8x)

—(x*-8x+16)+16 =16 — (x— 4)’

1 1
j—mdx=jmdx

u=x-4
du = dx

.[\/m—dx jmdu—sm ( j+C =sin” (Tj+c

More examples for you to complete:

1.j—;—i———dxxz—2x+2=1+(x—QZ
X" —2X+2

Answer: |tan”™" (x-1)+C

1

> I(x+1)m

dx, x? + 2x :(x+1)2 ~1

Answer: |sec™|x+1+C




3. Use a Trig. Identity

Example: j(cscx —tan x)2 dx

2
(cscx—tanx) = csc? X —2c¢sc X tan X + tan® x

=csc? X —2secx+sec’ x—1

I(cscx—tan x)2 dx :J‘csc2 xdx—2jsecxdx+_“5ec2 xdx—fldx

:—cotx—2ln|secx+tanx|+tanx—x+C

More examples for you to complete:

2 2
1. I(secx+cotx) dx, (sec x + cot x) =5ec® X +206SC X +csc® x—1

Answer: |tan X —2In|csc x + cot x| —cot x — x+C

2. J'csc XSin 2xdx, ¢sc Xsin 2x = 2¢os X

Answer: |2sinx+C



4. Eliminate a Square Root
Example: J‘\/l—cost dx
0

sin? x = 4(1-cos 2x)

2sin® x =1—cos 2x

J‘\/l—c032x dx = J?jx/sin2 X dx = ﬁﬂsin x| dx = ﬁfsin X dx

0 0 0 0
=/2[-cosx]] =242

More examples for you to complete:

1. J‘\/1+ cos4x dx,1+ cos4x = 2c0s? 2x
0

Answer: \/5

2. J-»\/1+tan2 x dx,1+ tan? x = sec” x

Answer:

=3
TN

J2 +1
J2-1




5. Reduce an Improper Fraction

3

2X
Example: J dx
g x? -1
2X
x2—1> 2x3
—(2x3—2x)

2X

3
j gx dx:j(2x+ EX jdx:x2+hﬂx2—ﬂ+c
X =1 X =1

More examples for you to complete:

X 1

1.! X dx,
X+1 X

2_
4x 7dX

+1: X+1

Answer: |x—In|x+1+C

4x> 7

"J 2x+3

" 2x+3

ANnswer:

=2X—-3+

2
2X+3

x> =3x+In2x+3+C




6. Separate a Fraction

1+sinx
cos? X

Example: J. dx

l+sinx 1 +sinx

—=— : =sec® X +sec xtan x
cos’Xx  cos’x cos?x

Il+ﬁnx
cos? X

dx = Jsecz xdx+Jsecxtan xdx=tanx+secx+C
More examples for you to complete:

1-X 1

-‘-\/1 X2 \/1—x2 :\/1—x2 _Jlixz

Answer: [sint x++41—x* +C

2J‘X+N x+2\/x—1_ 1 +£
") oxx ’2x«/x—1 2Jx-1 X

Answer: |\x—1+In|x|+C




7. Multiply by a Form of 1.

Example: J.; dx
1+ cos X

1 1 1-cosx 1-cosx 1-cosx

1+cosx 1+cosx 1—-cosx 1-cos’x  sin®x
1

= €SC? X — CSC X cot X

1
I—dx=jcsc2 xdx—Jcscxcotxdx:—cotx+cscx+C
1+cosx

More examples for you to complete:

1 1 1-sinx 1-sinx
1.". —dX,——— ——— = -
1+sinx 1+sinx 1-sinX COS" X

=sec? X —sec xtan x

Answer: [tan x —sec X+ C|

dx

) =Sec X —tan x
sec X + tan x secxX+tanx secx—tanx

2 J' 1 1 sec X —tan x

Answer: |In|secx +tan x| —In|sec x|+ C




8. Use a Non-basic Substitution

Example:

Imdx
u=x

1
du = —=dx
2.x

2udu = dx

j%-Zu du :ZJ‘%du =2tan"u+C
u(1+u ) 1+u

:2tan‘1(\/§)+c

jmdx

More examples for you to complete:

1. J.xe’x/xz +1dx,u = x? +1,%du =xdx, x> =u-—1

2 2
Answer: (X +1)—(X +l)+C
5 3

2. J‘ﬁdx,u =1++/x,2(u~1)du = dx

—2 1

1 (1K)

Answer: >+C




