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Average Valve on a Interval

Mean Value Theorewm for Integrals
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There must be a ¢ in [a, b] where

b
10-6-0 = [ f) ds

f(c) is the average value of f on the interval [a,b]

b
10=52, [ 1@ e

Notice this..
F(7) = 6(7) = 42

F(1) =6(1)=6

42—6:36:/7f(x) d
1

flz) =6
Using Geometry..

7
/1 f(z)dz = (7-1)(6) =36

Using Calculus..
/f(m) de = F(z) = 62+ C

If F(0)=0then C=0
F(z) =6z and F'(z) = f(z) =6

=F(7) - F(1) Will this ALWAYS work?




Claim ’ v=1t2

/[‘ f(z) de = F(b) — F(a)

A(z):/:f(t) a .. and ... /f(w) dz = F(z) + C, if F'(z) = f(x)

A'(z) = lim Alz+h) - Alz) = lim HOP

h—0 h h—0

= glir:)f((‘) = f(z) so A(z) is an antiderivative of f(z)
A(z)=F(z)+C = /E f(t) dt consider A(a) = /a f(t)dt=0 =F(z)+C
‘ * Here z =aso F(a)+C =0

Then /I £t dt = F&) - F(a) w50 C = —F(a)

b
If we let z = b we have the FTC: / f(z) dz = F(b) — F(a)

44 The First Fundamental |/
Theorew of Calculus z

b
| f@da=F®)-F@ -
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The Net Change "Theorem"

A tank contains 10 gallons. Water is added at a rate of
4 gallons per minute, but leaks at v/¢ gallons per minute

b
/ f(II,') dCC — F(b) - F((I) for time ¢ > 0. How much is in the tank after 30 minutes?
a

How long will it take to have 10 gallons again?
How long will it take to be empty?

30
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~ 20.455 gallons
The tank will have 10 gallons again after 36 minutes
and be empty in 45.573 minutes.

The Second Fundamental
Theorew of Calculus

%/2 tan(t®) dt = tanz®

d
% /f(ZU) dx :f(x) d [* 1 dt ;3962:13:;;

dz ), 1+t " 1+a23

Or the "Chain Rule’ Version: 4 / VT = YT cone
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