Entry Task: (first problem in HW 5.2)
Use the Reimann sum process to approximate the “area” under 

	 from x = 0 to x = 32

using n = 4 subdivisions and the midpoint rule.



































5.2 The Definite Integral

Def’n: The definite integral of f(x) from x = a to x = b is

where   and 

Note: The units of  
will be units of f(x) times units of x.

































Some Geometry:
By drawing the region and using geometry, give the values of…
 





































Essential Integration Rules:

















Examples:


















5.3 The Fundamental Theorem 
of Calculus (FTOC)

Motivation: Consider f(t) = 3t.
Use area formulas to compute:




Any observations?  
What changes if the lower bound is a number other than 0 (like 4)?
  
























Proof sketch - take “Real Analysis” to study in more depth (not required to know the proof for this class):

If  , then, by definition,




          
.


As , 
(assuming continuity). 

So . (QED)























Motivation in an Application
Assume a car is traveling at a 
constant  miles/hr.
What do the following represent?







Observations?



























Mechanically using FTOC (Part 1)
Compute the derivatives of the following functions:


































General form of FTOC (Part 1):
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