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1 Mon 16 Jun Introduction to the course and syllabus

Bring:
Kaufmann, Jerome and Karen Schwitters, Algebra for College Students, eighth edition, Thomson

Brooks/Cole (http://www.brookscole.com), 2007 ISBN: 0-495-10510-4.

Syllabus/Schedule (35 copies)
Diagnostic Test (35 copies)
Scientific calculator
Class list with HWID
3 by 5 index cards
HW folders for each student
Attendance sheet with clipboard
Scissors, stapler

Activities:

¥ Introduce self and tell students they are in Math 1051 Precalculus | lecture section 1.

¥ Give a brief description of the course content (like the one on page 1 of the syllabus).

¥ | am a professor in the department of Postsecondary Teaching and Learning and have been teaching
math and computer applications here at the U for the past 34 years. Please note that | have a hearing
problem so sometimes | cannot understand what someone is saying unless they speak louder than
normal. So, if you ask a question, please speak loudly and don®get upset if | ask you to repeat it or write
it down.

¥ Hand out index cards and have students write the following on them:
Last Name, First Name
HWID
Name of a person sitting next to you
Home town of that person
Intended major of that person
Put your index card in your HW folder.

¥ Be sure to explain the calculator policy: Students may use a scientific calculator on exams. They may
not use a cell phone calculator or a graphing calculator or one that does symbolic manipulation. The
reason is that we want students to internalize this material, especially the graphing parts, so that they can
quickly and accurately do the processes mentally so they get a "feel" for what is going on. To do higher
level math you must have this material in your head so you can access it instantly and synthesize it with
new material to gain a conceptual understanding of the mathematics.

¥ Show students the textbook. Point out that they will be expected to read the book and that the

homework problems will come from the book. Show them the answers at the back of the book and also
point out that worked out solutions can be found in the Student Solutions Manual that comes bundled with
the book.

Students do not have to bring the textbook to lecture.
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¥ Explain that homework will be done according to the schedule you handed out. It will be collected each
day by your placing your papers in your HW folder according to your HWID.

Tell students that the homework is the place where the majority of their learning takes place. Learning
math, like learning to read or dance or play the piano, takes a lot of practice before your brain makes
sense of it. Homework provides a good deal of that practice.

Emphasize that homework papers are meant to communicate the student's understanding to the grader.
We are interested in your solutions, not merely your answers. So, be sure to show your work clearly
and in detail. Do not try to save paper by cramming as much as you can on a single page. Rather,
spread out your work, write clearly, and include enough detail that the grader can see how you arrived at
the final answer. This will be good practice for the exams alsoN the exams are graded primarily for
procedure and an unsupported correct answer will not receive any points.

¥ Give a quick run down of the schedule including exam days. No makeup exams.

¥ Help from free tutors in 150 Lind Hall on a drop-in basis. It is open 8 am to 5 pm Monday through Friday.
For more information call 612-624-2890. Walk in, take a number just to the left of the doors, and you will
be called. Emphasize that free tutors are available a lots of different times and locations and students can
also get help from you and Professor Robertson during office hours. Students can and should also get
help from each other. Doing homework with someone else is a great way to learn the material as long as
each person in the group participates and learns what is going on mathematically so they can perform
well on the exams.

¥ Talk about the diagnostic test that will help us determine student's skill levels right at the start of the
course.

¥ All of the course materials are available at my web site at www.tc.umn.edu/~droberts
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Lecture:
Why study algebra

¥ to expand your knowledge base so you can be an educated personN we study natural science,
literature, art, humanities, social science, etc. for the same reason.

¥ to find out how mathematicians think, communicate, and solve problems. Mathematicians have a
unique "way of knowing" and developing ideas that you will find both interesting and useful. And, at
some point in your life you just may have to interact with such people.

¥ to develop tools used in other areas of study. Math is a useful problem solving tool.
We will spend a good deal of time on modeling.

A model is a representation of something. For example, a model airplane is a representation of the real
thing. Depending on the situation, it may be quite crude, like a kid's toy, or quite detailed and realistic, like
one that might be used in special effects in a move; it could even be virtual - that is, on existing in the
electronic world of a computer.

Here are 4 types of models we will study in relation to mathematics:

¥ Verbal model: For example, the rule of thumb for telling how far you are from a lightening flash is to count
the number of seconds between the flash and the thunder and divide by 5. The result is the distance in
miles you are from the strike.

¥ Math model in the form of a data table:

t d

time distance
(sec) (miles)
0 0

5 1

10 2

20 4

¥ Math model in the form of an equation or formula:
If we let d represent the distance and t the time we have the formula

d=—
5

d = Distance (miles)

¥ Math model in the form of a graph 6

5
4
3
2
1

We will discuss models like this to make
predictions of things we want to know
(distance) from things we know or can
measure (time).

2 4 6 8 10 12 14 16 18 20

t = Time  (seconds)
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Today we will review solving equations and then do a diagnostic test:

2.1 Solving First-Degree Equations
HW2 After class, on page 51 do problems 19, 27, 43, 55, 57, 61, 73b, 73c, 73e, 73f

2.2 Equations Involving Fractional Forms
HW3 After class, on page 59 do problems 5, 21, 35, 37, 39, 43, 49, 53

Solving Equations:

An equation is a statement that two expressions represent the same number. We use the equal sign, = to
show this.

Equations can be true, false, or conditionally true
Equations that are always true are called identities.
2+3=5

X+1=1+X

Equations that are always false are called contradictions.
2+3=6

X+1=X

Equations that are sometimes true and sometimes false are called conditional equations.
Xx+3=5

A solution to an equation is a value that makes the equation true. The set of all solutions is called the
Solution Set.

EgQ: Is 6 a solution to 3x - 5=8(x + 2) - 517
To solve an equation means to find all the solutions.

That is, to solve x - 5 = -2, find all values of x that make this true.

We typically solve equations by transforming them from complex equations into more and more simple
Equivalent Equations until the solution is obvious: Equivalent Equations are equations that have the
same solutions.
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Here is a nice algorithm (a step by step procedure) for solving linear equations (these are equations where
the exponent of the variable is 1). It is similar to the one on page 48 of the textbook.

1. Multiply each term by the LCD of all fractions.

2. Simplify each side of equation.

3. Move all variable terms to one side and constant terms to the other.
4. Divide both sides by the coefficient of the variable.

5. Check your answer in original equation.

4(x - 2) -5=3/2x + 2 (ans: 6)
Can solve by graphing:
f(x):4(x—2)—5

f(x) =g(x)
when x =6

Let and

g(x):gx+2

Find where : (X) -9 (X)

9-5x=1-x(ans: 2)

5x = 3x (ans: 0)

2x + x/3 =7 (ans: 3)

x/6 +1=x/4-1 (ans: 24)

1/3x + 1/2(1 - x) = 4 (ans: -21)

5/12(x - 2) + 7/18 = 2/9(x + 5) [ans: 8]
6 +4(x - 2) =5x - 8 - x (ans: none)

7X - 5(x-2)-x=4x-2(x-5) - x (ans: all reals)
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Word Problems

One use of equation solving is to find the answers to word problems.

Page 56 the book gives an 8 step procedure for solving word problems:
Steps 1, 2, 3 Familiarize yourself with the problem

¥ Read: read the problem carefully, several times if necessary.

¥ Given: determine what is given. Be sure to include the unit of all numbers.
¥ Find: determine what you are asked to find.

¥ Sketch: draw a sketch if it will help you better understand the problem.

Step 4 Define the variable. This usually is the thing you are looking for. Use the variable you just defined to
build expressions for other unknowns.

Step 5 and 6 Translate to algebra (write the equation).

¥ Use English to write relations between the unknowns.

¥ Translate from the English to algebra.

Step 7 Solve the equation.

¥ Use the solution to answer ALL the questions of the original problem.
¥ State the answers clearly.

Step 8 Check the answer in the original word problem.

Examples

The sum of three numbers is 52. The smallest is 4 less than the middle number and the largest is twice the
middle number. Find the three numbers.

The sum of two consecutive odd integers is 108. What are the integers?

The second angle of a triangle is four times as large as the first. The third angle is 45 degrees less than the
sum of the other two angles. Find the measure of each angle.

The perimeter of a triangle is 41 inches. If the medium side is 3 more than twice the short side and the long
side is 10 more than the medium side, find the 3 sides.

The sum of the measures of two supplementary angles is 180 degrees. If one angle measures 45 degrees
less than twice the measure of its supplement, find the measure of each angle.

The length of a rectangle is one more than twice the width. If the width is doubled while the length is
increased by 10, the perimeter of the new rectangle is 34 inches more than the perimeter of the original
rectangle. Find the width of the original rectangle.

#50, pg 60: Ann's present age is two-thirds of Jessie's present age. In 12 years the sum of their ages will be
54 years. What will their ages be in 5 years?



