Math 121
Fall 2006
Final exam information

The final exam will be given in SCC 112, 2-5 pm, on Tuesday 12/12/06.  It will cover sections 3.2 (definition of the derivative), 3.6 (chain rule), 4.10 (antiderivatives), chapter 5 (integration), and 6.1 (areas between curves).

· Practice working problems like those we’ve had on homework, or done in lab or in class.  Focus on the concepts that came up over and over again.

· In addition to homework-style problems, I will ask concept questions to be answered in English.  These will account for roughly 50% of the exam.  They will be taken from the following.
1. What is the algebraic (limit) definition of f ′(x)?  What is its geometric interpretation?  Its rate-of-change interpretation?

2. Use the limit definition of f ′(x) to prove one of the following rules (I’ll specify which):
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3.  Discuss the chain rule.  When is it needed?  How is it stated in Newton’s notation?  In Leibniz’s notation?  Give an example in each notation.

4.  Define what it means for F to be an antiderivative of f on an interval I.  Illustrate with a specific example.
5.  The sum 
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  is called a Riemann sum after the German mathematician Bernhard Riemann (1826-1866).  (a)  Explain (in terms of rectangles drawn on the graph of f) each of the following symbols:  n,
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.  The word “rectangle” should appear in each of your answers!  (b)  On the given graph of f, draw the rectangles for a Riemann sum with n = ____ over the interval _______ .  (c) State the limit definition of the definite integral:  
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6.  What is the geometric interpretation of 
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 on [a, b]?  What is the geometric interpretation of 
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 takes both positive and negative values on [a, b]?  Illustrate each answer with an appropriate diagram.
7.  Justify:  If f is an odd function which is continuous on [-a, a] then 
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Also, illustrate with an example of a specific odd function and a specific interval of the form  [-a, a].  (For your specific example, demonstrate that the integral is equal to zero.)
8.  Justify:  If f is an even function which is continuous on [-a, a] then 
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 .  Also, illustrate with an example of a specific even function and a specific interval of the form [-a, a].  (For your specific example, demonstrate that 
[image: image19.wmf]ò

-

a

a

dx

x

f

)

(

= 2
[image: image20.wmf]ò

a

dx

x

f

0

)

(

.)
9.  State the Fundamental Theorem of Calculus, Part 1 (for differentiating a function defined by integration over [a, x]).  Be careful to include any necessary hypotheses.  What does the theorem tell us about whether or not every continuous function has an antiderivative?  Explain.
10.  State the Fundamental Theorem of Calculus, Part 2 (for evaluating a definite integral via antidifferentiation).  Be careful to include any necessary hypotheses.  
11.  State the Net Change Theorem.
12.  Explain how calculus is used to find the area between two curves 
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 which intersect at two points, P(a, f(a)) and Q(b, f(b)).  Illustrate with a diagram showing the graphs, the points of intersection, the shaded area between, and a typical approximating rectangle.
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