
Math 152: Calculus II
Format

· The exam is 15 – 20 problems (plus a quote and warm-ups).

· It is a paper and pencil exam.

· You may have a 3” x 5” note card on the test.

· 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.

· The exam will last 1 hour and 50 minutes.
Common mistakes to be wary of

· Comparison test: 

· The p-test only applies on the interval 
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 where a is a positive constant.  Make sure the improper integral is defined at one end point …

· The p-test requires that the numerator be one.

· Work and Hydrostatic Pressure: Begin by coordinatizing

· The Definition of the Definite Integral.  You will have a question that asks you to use this … you MUST evaluate using the limit of the Riemann sums.

· Don’t forget the absolute value when your antiderivative includes a natural log.

In Studying . . . (a 10-20 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 either understand/memorize all important facts and/or write them on your note card.

· 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 is was taught (e.g., section number).

· Another strategy would be to wait until the night prior to think about the final, 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.
· In order to practice integration, you might consider working examples from section 7.5 which includes problems requiring a variety of integration techniques.
Basic Content.

· The new material tested will be from 7.8 - 8.3.  You have already been tested over the other material in the course.
· Assuming the exam material is somewhat evenly distributed, you can estimate around 3-4 problems from each chapter.
· From sections 7.1 – 4, you will be given a number of integrals and asked to integrate a few using the techniques of integration by parts, trig substitution, and partial fractions.  
· 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 30 years of age.  

Course Objectives: The student will be able to … 

	· Apply the definition of the Riemann Integral
	· Apply the Fundamental Theorem of Calculus to compute areas.

	· Evaluate definite, indefinite, and improper integrals.
	· Calculate areas, volumes, and other physical applications.

	· Approximate integrals.
	· Solve basic differential equations.


A Summery of the Topics.  

Section 5.1: Areas and Distance
· 
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notation.

· Approximating areas using rectangles.

· Right end-points

· Left end-points.

· Midpoints.

· Finding the exact area using an infinite number of rectangles.

· The relationship between the area under the curve and the distance problem.

Section 5.2: The Definite Integral

· The Definition of a Definite Integral (The Riemann Sum).

· Positive and negative “area” under a curve.

· The properties of summations.

· Setting up the Riemann Sum given a definite integral.  This includes finding 
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· The properties of integrals.

· The comparison properties of integrals.

Section 5.3: The Fundamental Theorem of Calculus

· The FToC1.

· Using FToC1 to find derivatives.

· The FToC2.

· The proof of the FToC2.

· Using the FToC2 to evaluate definite integrals.

Section 5.4: Indefinite Integrals and the Total Change Theorem

· Indefinite integrals.

· Definite integrals.

· The total change theorem.

Section 5.5: The Substitution Rule

· The substitution rule for indefinite and definite integrals.

· Integrals of Symmetric Functions

Section 6.1: Areas Between Curves

· Find the area between curves in terms of x and y.

Section 6.2: Volumes

· Set-up integrals to find volumes of rotation using disks and washers.

· Understand how to find disks and washers regardless of the axis of rotation.

· Set –up volumes to find volumes of “ugly” critters – usually using “disks.”

· Note: You will have the use of a non-symbolic graphing calculator – although you should be able to do any graphing without a calculator.

· Note: You will need to set-up integrals, however I will not ask you to find the volume.

Section 6.3: Volumes by Cylindrical Shells

· Set-up integrals to find volumes using the shell method.

· Know how and when to use the shell method.

Section 6.4: Work

· Understand and be able to work with the units of work.

· Be able to set up the integral used to find the work associated with a process.

Section 6.5: Average Value of a Function

· Understand how to calculate the average value of a function.

Section 7.7: Numerical Integration
· Understand the various methods described in the section including:
· The Trapezoidal Rule

· The Midpoint Rule

· Simpson’s Rule

· Be able to approximate an integral using any of the given methods by hand.

· Be able to bound the error using any of the above mentioned methods.

· Given an error bound, be able to find n such that the approximation is guaranteed to be within the bound ( the minimum n that satisfies the criteria).
· Notes:

· I will not ask you to calculate the derivatives needed for the error bounding.

Section 7.8: Improper Integrals
· Recognize improper integrals.
· Evaluate improper integrals using the correct notation (don’t forget your limits).

· Determine convergence or divergence by using the comparison test for improper integrals.

Section 8.1: Arclength
· Calculate the arclength of a curve.
Section 8.2: Surface area of revolution
· Calculate the surface area of revolution.
· Work with surfaces rotated about any vertical or horizontal line (including the axes).

Section 8.3: Applications
· Find the center of mass of an object with uniform density.
· Find the hydrostatic pressure on a plate in the water.

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:

1 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 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 .)
 Estimate 
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 using 4 rectangles with equal width.  Use left, right, mid, trapezoidal, and Simpson’s rule.  Give an exact answer (not a decimal approximation).

3 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Use the definition of the definite integral to calculate 
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4 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Evaluate the indefinite integral
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5 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 A car speeds up at a constant rate from 10 to 70 mph over a period of half an hour.  Its fuel efficiency (in miles per gallon) at various speeds is shown in the table.  Make left, right, and midpoint estimates of the quantity of fuel used during the half hour.  Round to four decimal places.

	Speed (mph)
	10
	20
	30
	40
	50
	60
	70

	Fuel efficiency (mpg)
	15
	18
	21
	23
	24
	25
	26


6 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Evaluate the definite integral 
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, if it exists.

7 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Find the volume of the solid obtained by rotating the region bounded by 
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8 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Find the volume of the solid formed in the following manner.  The elliptical region with boundary curve 
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 is intersected with circular cross-sections perpendicular to the ellipse.   The diameter of each circular cross-section is in the plane of the ellipse.

9 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Find the volume of the solid obtained by rotating the region bounded by 
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 about the x-axis.

Evaluate the integral in terms of a.  Verify the volume is 
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10 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Find the smallest n such that you can approximate 
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 within 0.00001 using the Trapezoidal, Midpoint, and Simpson’s Rule.  Note: n must be an even number for Simpson’s Rule.  Hint: You can verify n by approximating the integral with 
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 and calculating the error.
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11 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Let 
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 portrayed in the given graph.  Given what you know, sketch a graph of 
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12 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Use the comparison theorem to determine whether the integral 
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 is convergent or divergent.

13 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Find the length of the curve 
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14 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Find the centroid of the region bounded by 
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15 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?

16 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?

17 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?
18 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Derive some of the basic geometric formulas – area and circumference of a circle, volume of a sphere, volume of a torus, volume of a cylindrical cone, etc.

19 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 A trough is filled with liquid of density 840 kg/m3.  The ends of the trough are equilateral triangles with sides 8m long and vertex at the bottom.  Find the hydrostatic force on one end of the trough.

20 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Norbert Wiener was the subject of many dotty professor stories.  Wiener was in fact very absent minded.  The following story is told about him:  When they moved from Cambridge to Newton his wife, knowing that he would be absolutely useless on the move, packed him off to MIT while she directed the move.  Since she was certain that he would forget that they had moved and where they had moved to, she wrote down the new address on a piece of paper, and gave it to him.  Naturally, in the course of the day, an insight occurred to him. He reached in his pocket, found a piece of paper on which he furiously scribbled some notes, thought it over, decided there was a fallacy in his idea, and threw the piece of paper away.  At the end of the day he went home (to the old address in Cambridge, of course).  When he got there he realized that they had moved, that he had no idea where they had moved to, and that the piece of paper with the address was long gone. Fortunately inspiration struck.  There was a young girl on the street and he conceived the idea of asking her where he had moved to, saying, " Excuse me, perhaps you know me.  I'm Norbert Wiener and we've just moved.  Would you know where we've moved to?"  To which the young girl replied, "Yes daddy, mommy thought you would forget." 

The capper to the story is that I asked his daughter (the girl in the story) about the truth of the story, many years later.  She said that it wasn't quite true -- that he never forgot who his children were! The rest of it, however, was pretty close to what actually happened... 
21 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 The USDA once wanted to make cows produce milk faster, to improve the dairy industry. 

So, they decided to consult the foremost biologists and recombinant DNA technicians to build them a better cow.  They assembled this team of great scientists, and gave them unlimited funding.  They requested rare chemicals, weird bacteria, tons of quarantine equipment, there 
was a horrible typhus epidemic they started by accident, and, 2 years later, they came back with the "new, improved cow."  It had a milk production improvement of 2% over the original. 

They then tried with the greatest Nobel Prize winning chemists around. They worked for six months, and, after requisitioning tons of chemical equipment, and poisoning half the small town in Colorado where they were working with a toxic cloud from one of their experiments, they 
got a 5% improvement in milk output. 

The physicists tried for a year, and, after ten thousand cows were subjected to radiation therapy, they got a 1% improvement in output. 

Finally, in desperation, they turned to the mathematicians.  The foremost mathematician of his time offered to help them with the problem.  Upon hearing the problem, he told the delegation that they could come back in the morning and he would have solved the problem. In the morning, they came back, and he handed them a piece of paper with the computations for the new, 300% improved milk cow. 

The plans began: "A Proof of the Attainability of Increased Milk Output from Bovines: 

Consider a spherical cow......" 

22 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 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, ..." 
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