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Math 125: Calculus II
Format

· The exam will contain 10 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.
Basic Content.

· The new material on the exam includes sections 7.7, 7.8, 8.1, 8.3, 9.1, 9.3, and 9.4

· Additionally, you are responsible for the material on the previous exams – primarily on exam 1.  (You will need to integrate on the final exam using the various methods in chapter 7).  
· 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 George W. Bush is the President of the United States of America, 
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In Studying . . .

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

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

A Summery of the Topics.  

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.

· I will not ask you to find n using Simpson’s rule (I didn’t cover this in my noon section).

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 8.3: 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: Exponential Growth and Decay
· Be able to set-up differential equations given a scenario.
· Be able to solve differential equations whose solutions involve exponential growth or decay.  Applications include:

· Population growth

· Half-life

· Newton’s Law of Cooling

· Continuously compounded interest

Practice Problems:

1 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Find the smallest n such that you can approximate 
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 within 0.00001 using Simpson’s Rule.  Note: n must be an even number.  Hint: You can verify n by approximating the integral with 
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 and calculating the error.

2 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Use the comparison theorem to determine whether the integral 
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 is convergent or divergent.

3 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Find the length of the curve 
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4 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 Find the centroid of the region bounded by 
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5 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?

6 MACROBUTTON MTPlaceRef \* MERGEFORMAT .)
 A tank contains 1000L of brine with 15 kg of dissolved salt.  Pure water enters the tank at a rate of 10 L/min.  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?

7 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?
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