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Each rule for derivatives yields a corresponding rule for integrals.

Chain Rule for derivatives:

() = Fle(x) £()

Corresponding integral rule:
[ Flet)- gt = Fleba)+ €
Example:

d
o sin(x%) = cos(x3) - 3x?

/cos(x3) 3x%dx = sin(x®)+ C

We have determined the antiderivative of cos(x3) - 3x2.
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d
1. Let u=1— x2. Then d—u = —2x or du = —2x dx.
Ix

Need: x dx. We get xdx = —% du. Thus:

2. /Xﬂdx:/ﬁ-(—;)du

1
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1
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You may check this by differentiation:

/
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Solution:

d
1. Let u = tan(3x). Then d—u = sec?(3x) - 3 or du = 3sec?(3x) dx.
X

Need: sec?(3x) dx. We get sec?(3x) dx = @ Thus:

2
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0

Solution:
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1. Find indefinite integral, and plug in original limits. (Old way)
2. Change limits to new variable u. (New way)

w/2
Example: Find / v/cos x sin x dx the new way.
0

Solution:
Let u = cosx. Then du = —sin x dx or —du = sin x dx.
Integration bounds:

When x =0 then u = cos0 =1
When x = 7/2 then u = cos(7/2) =0

w/2 0
/ \/cosxsinxdx:/ Vu(—1)du
0 1

0
= —/ u/? du = —gu3’/2
1 3

2
—_—0—(-2.137
(507)

0

1



Definite Integral: Two ways to evaluate using u-substitution

1. Find indefinite integral, and plug in original limits. (Old way)
2. Change limits to new variable u. (New way)

w/2
Example: Find / v/cos x sin x dx the new way.
0

Solution:
Let u = cosx. Then du = —sin x dx or —du = sin x dx.
Integration bounds:

When x =0 then u = cos0 =1
When x = 7/2 then u = cos(7/2) =0

w/2 0
/ \/cosxsinxdx:/ Vu(—1)du
0 1

0
= —/ u/? du = —gu3’/2
1 3

2 2
— 00— [-2.132) = =
(507) =3

0

1
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Solution:
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Example: Find /X\/2X + 1dx.

Solution:
Let t =2x + 1. Then du—2dxor U — dx.
Alsou=2x+1 & u—1=2x & x=41

2

/xv2x—|—1dx=/u lﬁ%

= i/(u—l)ulpdu

:i/<u3/2—u1/2) du

_ 1252 23p
_[5” i

_ 1 5/2 _ 3/2
—10(2 x+1) 6(2x+1) +C
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From our table of derivatives we obtain the following integrals:

1
/de = Inlx|+C
X 1 X
dx -1
T2 = arctanx+C=tan "x+C
/dx = arcsinx+ C=sin"tx+C
Vi-<2 B

/ dx arcsecx + C =sec *x + C
- — r X g X
Ix|[vx%? —1

Memorize!

The last integral will be done in Calculus Il
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We have 9 + 4x2 but want 1 + 2.

94 4x% = 9(1+ 3x2) = 9(1 + (3x)?).

2 2 3
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