Final Exam Review
Math 221 Sec. 02**

C. Shaw

May 8, 2009
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Chapter 8: Trigonometry

Chapter 9: Techniques of Integration
Chapter 10: Differential Equations
Chapter 11: Infinite Series

Chapter 12: Probability
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» Review: Wednesday, 2-4pm, KEY 0106

» Exam: Thursday, 1:30-3:30
llya's class: SPH 1312
Russ's class: HJP 2242

» You may not use your cell phone as a watch.

» Be sure to arrive early, no extra time.
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Chapter 8: Trigonometry

Outline

Chapter 8: Trigonometry

C. Shaw Final Exam Review 8-12



Example 1: Spring 2006, prob. 1

Find the equation for the tangent line
to the function:

f(x) = (x + 1) cos(x* + 2x)

at the point where x = 0.
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Example 2: Spring 2007, prob. 1a

Calculate:

d
" In(6t) cos™(7t)
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Example 3: Fall 2007, prob. 1la

Find an angle t with m < t < 27

16
with cos(t) = cos (Tﬂ)
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Chapter 8: Trigonometry

Example 4: Fall 2007, prob. 1b

An eagle flying at an altitude of 1000 meters sees a mouse on
the ground at an angle of 30° as shown. How far is the mouse
from the eagle? Simplify.

Mouse
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Example 5: Made-up, just for you, on this day, by me

Find and classify the critical point(s)
for the function y = cos®(x) from
—7 <x<7.

C. Shaw Final Exam Review 8-12



Chapter 9: Techniques of Integration

Outline
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Chapter 9: Techniques of Integration

Example 1: Spring 2006, prob. 2

Use the midpoint rule M, the
trapezoidal rule T, and Simpson's
rule S with two subintervals to
approximate the integral:

%
/ cos?(x) dx
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Chapter 9: Techniques of Integration

Example 2: Spring 2006, prob. 3a

Compute the integral:

/xcos(5x + 1) dx
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Chapter 9: Techniques of Integration

Example 3: Spring 2006, prob. 3b

Compute the integral:

/ 3 dx
0 (4X —+ 5)2
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Chapter 9: Techniques of Integration

Example 4: Fall 2006, prob. 2a

Compute the integral:

/x5 In(x) dx
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Chapter 9: Techniques of Integration

Example 5: Fall 2006, prob. 2b

Compute the integral:

/Oo x+3 J
Ix
1 (X2 4 6x + 4)°
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Chapter 9: Techniques of Integration

Example 6: Made-up, just for you, on this day, by me

Find the area under the function

y = 4xsec®(x?), on the interval
[0,%57].
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Chapter 9: Techniques of Integration

Example 7: Spring 2007, prob. 2b

Use the Trapezoidal rule with 4
subintervals to find an approximation

to:
5
/ x2 dx
1
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Chapter 9: Techniques of Integration

Example 8: Spring 2008, prob. 1aii

Integrate:

S

X
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Chapter 10: Differential Equations

Outline
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Chapter 10: Differential Equations

Example 1: Fall 2006, prob. 4

Consider the differential equation
y'=-1-3)

(a) Find the constant solutions.

(b) Sketch the solution with initial condition

y(0) = 0.25.
(c) Find an approximate value for y(1000000) when
y(0) =2
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Chapter 10: Differential Equations

Example 2: Spring 2006, prob. 4

Solve the differential equation
y + %y = 4 with initial condition
y(0) = 0 and also with y(0) = 16.
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Chapter 10: Differential Equations

Example 3: Spring 2007, prob. 3a

Find all solutions to the differential
equation:
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Chapter 10: Differential Equations

Example 4: Spring 2006, prob. 5b-c

(b) A patient receives a continuous infusion of a drug into the
bloodstream, at the rate of 4 mg per day. The patient’s body
eliminates the drug at the daily rate of 25% of the drug
present in the system. Let y = f(t) represent the amount of
the drug present in the body at time t (with time measured in
days). Set up the differential equation solved by y.

(c) Determine how many mg of the drug is in the bloodstream
after a long time.
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Chapter 10: Differential Equations

Example 5: Fall 2006, prob. 3b

In a certain forest, dead vegetation forms on one square centimeter
of ground at a rate of 50 grams per year. The dead vegetation
decomposes at a rate of 80% per year.

(i) Find a differential equation satisfied by the amount y = f(t)
of dead vegetation present at time t. Your differential
equation should have the form y’ = ay + b for certain
constants a and b.

(ii) Determine approximately how many grams of dead vegetation
are present after many years.
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Chapter 11: Infinite Series

Outline
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Chapter 11: Infinite Series

Example 1: Spring 2006, prob. 6b

A patient receives 4 mg of a certain drug, once a day, at the same

time each day. In one full day, the patient’s body eliminates 25%
of the drug present in the system.

(i) Write an expression that gives the amount of the drug in the
patient’s body immediately after the third dose has been given
(two days after the initial dose).

(i) Estimate the approximate total amount of drug present in the
patient’s body after many weeks of treatment, immediately
after a dose is given.
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Chapter 11: Infinite Series

Example 2: Spring 2007, prob. 4a

Determine whether the series
converges or diverges. If it converges,
find the sum:
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Chapter 11: Infinite Series

Example 3: Spring 2006, prob. 7a-b

(a) Compute the third Taylor polynomial for the
function f(x) =In(x) at x = 1.

(b) Find the coefficient to (x — 1)1% in the 100"
Taylor polynomial for f(x) = In(x) at x = 1.
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Chapter 11: Infinite Series

Example 4: Fall 2006, prob. 1la

For each of the following, find the Taylor series at x = 0 through
the x® term:

() () = 13
(i) 80 = e
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Chapter 11: Infinite Series

Example 5: Spring 2007, prob. 5a

Find the Taylor series around x = 0

. 2
for the function f(x) = xe*"). Show
at least four non-zero terms.
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Chapter 11: Infinite Series

Example 6: Spring 2007, prob. 5b

Find a 2" degree Taylor polynomial
of f(x) around a = 9 and use it to

obtain an approximation of v/8. You
may leave your answer as a sum of

fractions.
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Chapter 11: Infinite Series

Example 7: Spring 2007, prob. 4b

Determine whether the series
converges or diverges. If it converges
you do not have to find the sum:

oo

1
Z nin(n)

n=2
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Chapter 12: Probability
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Chapter 12: Probability

Example 1: Fall 2006, prob. 5a

Find the value of k such that
f(x) = kx? is a probability density
function for 0 < x < 2.
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Chapter 12: Probability

Example 2: Fall 2007, prob. 8b

The amount of soda in a soda :
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Chapter 12: Probability

Example 3: Fall 2007, prob. 8a

Suppose a certain event has probability density function
f(x) = mx? for 1 < x < 3.
(i) Find P(1 < X <2).
(i) Find E(X).
(iii) Find Var(X).
)

(iv) Find the cumulative distribution function F(x).
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Chapter 12: Probability

Example 4: Spring 2006, prob. 10

Assume that the number X of typographicla errors per paeg of a
certain newspapre is a Poison random variable and the probabilty is
.5 that there are no errors on a on a page.

(a) What is the probabililty that a page has mor than 1 error?

(a) What is the avergae number of erros per page?
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Chapter 12: Probability

Example 5: Made-up, just for you, on this day, by me

At a fishhook factory, 1.5% of the barbed treble

hooks that come off of the assembly line are missing

a barb on one of the hooks. A quality control tester

checks the hooks randomly for errors.

(a) What is the probability that the inspector finds
exactly four good hooks in a row before finding
a bad hook?

(b) What is the probability that the inspector finds
at least four good hooks in a row without
finding a bad hook?
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