Math 112

2-16-12
Exam #2 Study Guide
Exam #2 will be given in class on Thursday, 2/23/12.  It will cover sections 3.8, 3.10, 4.1, 4.2, and 4.3:

· higher derivatives

· linear approximation
· maximum and minimum values 
· mean value theorem

· derivatives and the shapes of curves

In order to prepare for the exam, do the following.
· Practice working problems like those you've done for homework or in class.  Focus on the concepts that came up over and over again.  I’ve put some of the homework-type problems in the practice problems but not all of the possible problem types are represented.
· In addition to homework-type problems, I will ask concept questions.  The concept questions will all be similar to those in the practice problems.
Practice Problems for Exam 2

1. The equation of motion for a particle is 
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, where s is position (in meters) and t is time (in seconds); assume 
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a. Find the functions for the particle’s velocity, acceleration, and jerk.  Include units for each.
b. Find the times at which the velocity is zero.

c. Find the function for the particle’s speed:  
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d. Find all the time intervals on which the particle is moving forward.

e. Find all the time intervals on which the particle is slowing down.

2. If 
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, find the 99th derivative of f.
3. Tell how to find the tangent line approximation (or linear approximation) to f at a.  What is the graph of the linear approximation?  What is the formula for L(x)?

4. Find the linear approximation for 
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at 0.  Illustrate with a sketch (show f and L together on a graph).  Use L to estimate f (.01) = sin(.03).
5. Suppose
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; that is, y depends on x and the function f can be used to calculate y from x.  

a. Use formulas to define the quantities dy and Δy.  

b. Explain why Δy is approximated by dy when Δx is close to zero.

6. Compute the values of dy and Δy if 
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 and x changes from 1 to 1.02.

7. Explain what it means for c to be a critical number for f.  
8. Find all the critical numbers for
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.  Classify each as the location of a local maximum, a local minimum, or neither.
9. State Fermat's Theorem, and explain why it makes sense.

10. Use calculus to find the exact absolute maximum and absolute minimum values for 
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.  Show your work clearly, following the Closed Interval method (p.227).
11. Suppose
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, where a, b, and k are constants with 
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.  Use calculus to find a formula for the critical numbers of f.
12. Use calculus to prove that every quadratic function, 
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, has exactly one critical number, and find a formula for that critical number.  What does the critical number tell you about the graph of the quadratic function?
13. State the Mean Value Theorem.  Be sure to include the necessary hypotheses.

14. Verify that the function 
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 satisfies the hypotheses of the Mean Value Theorem on the interval [1, 4].  Then find all numbers c that satisfy the conclusion of the theorem.

15. Define what it means for f to be concave upward on an interval I.  Also, how do we use derivatives to find intervals where a function is concave upward?
16. Define what it means for f to have an inflection point at x = c.

17. Suppose
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.  (a)  Find all the intervals where f is increasing or decreasing.  (b)  Find all the intervals where f is concave up or concave down.  (c)  Find both coordinates for each local maximum, each local minimum, and each inflection point on the graph of f (classify each point).
18. Suppose a function f is continuous on all real numbers, and the sign charts for f  ' and 
f  '' are shown below.  Tell all the information about f which you can deduce from the sign charts (write the f information below the line of each chart).
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