
Math 152: Calculus II

Format

· The Test is Wednesday.

· The exam will contain 8 problems (plus or minus 3) and will last 50 minutes.

· It is a paper and pencil exam.
· You will need to show your work.
· You may use a graphing calculator.  However, you may not use a symbolic calculator such as the TI-89.
In Studying . . . (a 5-10 hours for the committed average student)
· One strategy for studying is as follows:

· Go thru your notes and make two lists:

· One list will include every theorem, formula, proof, and general graph that you feel important.

· The second list would include all important example problems, homework problems, and of course exam questions.

· With this class summary in hand, you can then make sure you understand/memorize all important facts.

· You can also work thru the examples by way of reviewing for the test.  A couple strategies might be in order here:

· You could work backwards thru the material (most recent to oldest).

· You could choose problems to work at random so that you have to solve questions w/o necessarily knowing the exact context in which it was taught (e.g., section number).

· Another strategy would be to wait until the night prior to think about the exam, realize there isn’t enough time to learn everything you need to know, and then just hope that you are only tested on integration by substitution.
· More generally, a prepared student:

· You should be able to recreate every proof/derivation done in class.

· You should be able to solve every example done in class.

· You should be able to work every review question.

· You should be able to solve every exam question.
Basic Content.

· The new material tested will be from Chapters 7 and 9.  
· In addition to the material covered in the class, you are responsible for all of the basic facts you have learned since kindergarten. These include the facts that 1/0 is undefined and that Dusty is presently 32 years of age.  

A Summary of the Topics: 

Section 7.1: Integration by Parts

· Use integration by parts to find definite and indefinite integrals.

· Hint: Choose your “u” in integration by parts using going from top down in the acronym:

· L: logarithmic

· I: inverse trig

· A: algebraic

· T: trigonometric

· E: exponential
Section 7.2: Trigonometric Integrals
· Find antiderivatives of combinations of trig functions
· Powers of sines and cosines 
· you better know the half angle formulas
· Find simple antiderivatives of tangents and secants
· Memorize the antiderivative of secant
· Easily find or memorize the antiderivative of tangent
Section 7.3: Trigonometric Substitution
· Memorize the three trig substitutions
· Be able to quickly construct the triangles corresponding to the substitutions

· Understand how to use double angle formulas as in the classroom examples.

· There will NOT be any hyperbolic functions (Example 5. Solution 2 in the text)

· As much as I enjoy them, I will NOT ask you to complete the square (Example 7)
Section 7.4: Partial Fractions

· You need to know how to find a the partial fractions decomposition
· You must know how to work with linear terms and also quadratic terms
· You must know how to work with repeated factors
· You must know when the antiderivative is a log and when it is an arctangent
· You must know the antiderivative: 
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Section 7.5: A General Integration Strategy
· Look over the strategy outlined in section 7.5

Section 9.1: Intro to Differential Equations
· Translate situations described in writing into differential equations.
· Verify solutions to differential equations.

· Guess solutions to simple differential equations.

· Solve initial value problems.

Section 9.3: Separable Equations
· Recognize and solve separable differential equations.
· Address the issue of the signs of the constant of integration when solving separable equations.

· Determine the constants based on the initial values.

· Solve mixture problems such as the currency problem described in class.

Section 9.4: Modeling Population Growth
· Be able to set-up differential equations given a scenario.
· Be able to solve and interpret the solutions to the logistic equation 
Practice Problems in Differential Equations:

1 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 (This is a joke …) There was a mad scientist ( a mad ...social... scientist ) who kidnapped three colleagues, an engineer, a physicist, and a mathematician, and locked each of them in separate cells with plenty 
of canned food and water but no can opener. 

A month later, returning, the mad scientist went to the engineer's cell and found it long empty.  The engineer had constructed a can opener from pocket trash, used aluminum shavings and dried sugar to make an explosive, and escaped. 

The physicist had worked out the angle necessary to knock the lids off the tin cans by throwing them against the wall.  She was developing a good pitching arm and a new quantum theory. 

The mathematician had stacked the unopened cans into a surprising solution to the kissing problem; his desiccated corpse was propped calmly against a wall, and this was inscribed on the floor in blood: Theorem: If I can't open these cans, I'll die. Proof: assume the opposite... 
2 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 A function y satisfies the equation 
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a.) What are the constant solutions of the equation?

b.) For what values of y is y increasing? Decreasing?
3 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 A tank contains 1000L of brine with 15 kg of dissolved salt.  Water enters the tank at a rate of 10 L/min.  The incoming water contains 25g/L if salt.  The solution is kept thoroughly mixed and drains from the tank at a rate of 10 L/min.  How much salt is in the tank after t minutes?  How much salt is in the tank after 1 hour?

4 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 The rate of change of atmospheric pressure with respect to altitude is proportional to the pressure, provided that the temperature is constant.  At 15 degrees Celsius the pressure is 101.3 kPa at sea level and 87.14 kPa at an altitude of 1000 m.  

a.) What is the pressure at an altitude of 3000 m?

b.) What is the pressure at the top of Mt. McKinley, at an altitude of 6187 m?

c.) Is the result of part (b.) realistic?
5 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
(10 pts) Find the solution to 
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6 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
(10 pts) The number of new cases of AIDS in the United States can be modeled by a logistic curve.  If the initial growth rate of new cases was 0.6 in 1983 with 3300 new cases reported.  The number of new cases reported in 1992 was about 47,000.  

Using this model, what is the expected maximum number of new cases of AIDS expected in the US in a given year (to the nearest person)? 
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a.) (9 pts) The maximum expected: ____________

b.) (1 pt) The actual number of new cases reported this year will be close to 40,000.  What does this imply about the spread of the AIDS epidemic:

7 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 (This is a joke …) During a class of calculus my lecturer suddenly checked himself and stared intently at the table in front of him for a while. Then he looked up at us and explained that he thought he had brought six piles of papers with him, but "no matter how he counted" there was only five on the table.  Then he became silent for a while again and then told the following story: 

"When I was young in Poland I met the great mathematician Waclaw Sierpinski.  He was old already then and rather absent-minded.  Once he had to move to a new place for some reason.  His wife didn't trust him very much, so when they stood down on the street with all their 
things, she said:   - Now, you stand here and watch our ten trunks, while I go and get a taxi. 

She left him there, eyes somewhat glazed and humming absently.  Some minutes later she returned, presumably having called for a taxi.  Says Mr. Sierpinski (possibly with a glint in his eye):   - I thought you said there were ten trunks, but I've only counted to nine. 
  - No, they're TEN! 
  - No, count them: 0, 1, 2, ..." 
8 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 For practice exercises on integration, look over odd exercises in section 7.5.
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