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Textbook Textbook

Course Outline for MA 137 Course Outline for MA 137
Grading -~ Grading
Exams (Regular and Alternate) & Homework e Exams (Regular and Alternate) & Homework
Homework - = o3 Homework
REEF Polling il REEF Polling
iMinoring in Mathematics? . i Minoring in Mathematics?
Course Outline for MA 137 Grading
g: ;: Prewew a.nd review _ _ You will be able to obtain a maximum of 500 points in this class,
Ch- 3- Elsc.rete t(;me m'odt.els, sequences, and difference equations divided as follows:
. J: Limits and continuity .
. . @ Three 2-hour exams, 100 points each;

Ch. 4: Differentiation _ ' P

Ch. 5: Applications of differentiation @ Final exam, 100 points;

Ch. 6: Integration @ Homework, 40 points;

@ Quizzes, 40 points;

If you are planning on taking MA 138, the course outline for MA 138 is:

Ch. 7: Integration techniques and computational methods
Ch. 8: Differential equations

Ch. 9: Linear algebra and analytic geometry
Ch. 10: Multivariable calculus A: 450-500  B: 400-449  C:350-399  D:300-349  E: 0-299

Ch. 11: Systems of differential equations > 90% > 80% > 70% > 60% < 60%

©

Final project (Gen Ed requirement), 20 points;

Your final grade for the course will be based on the total points
you have earned as follows:
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Course Outline for MA 137

Grading

Exams (Regular and Alternate) & Homework
Homework

REEF Polling

i Minoring in Mathematics?

Exams (Regular and Alternate)

Textbook

Course Outline for MA 137

Grading

Exams (Regular and Alternate) & Homework
Homework

Team

Syllabus & Course Policies

REEF Polling
i Minoring in Mathematics?

Homework

Regular Exams will be given on Tuesdays from 5:00 to 7:00 pm @ The homework associated to MA137 is mostly done online.

@ September 19 There are three exceptions where there are three

@ October 17 handwritten homework assignments.
@ November 14 @ The online homework (WeBWorK) can be accessed through
https://webwork.as.uky.edu/webwork2/MA137F17/
The Final Exam will take place on Wednesday, December 13, @ Your username is your Link Blue user ID (use capital letters!)
from 6:00 to 8:00 pm and your password is your 8 digit student ID number.

@ You can try online problems as many times as you like.
The system will tell you if your answer is correct or not.
You can email the TA a question from each of the problem.
TAs will always do their best to respond within 24 hours.

Alternate Exams for Exams 1-3 are given on the same day as the
regular exams from 7:30 to 10:00 pm.

Review Sessions will be held on Monday September 18, , ) ) )
October 16 and November 13 from 6:00 to 8:00 pm. , o Don’t wait until the last minute!
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Course Outline for MA 137

Grading

Exams (Regular and Alternate) & Homework
Homework

REEF Polling

i Minoring in Mathematics?

REEF Polling
@ If you are taking an introductory Biology or Chemistry class you are
likely to be required to use REEF Polling by iClicker.
@ If you already have a REEF account, add this course by selecting
the “4" button on the top-right of your Courses page, selecting the

University of Kentucky as your institution, and searching for this
course, "MA 137 - Calculus 1 with Life Science Applications.”

@ REEF polling by iClicker lets you use your laptop, smart phone,
tablet, or physical iClicker remote to answer questions in class.

@ To create an account, purchase a subscription, and/or register a
physical iClicker remote, visit

http://support.reef-education.com

@ If none of your classes uses REEF Polling, there is no need to
purchase a subscription.
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Textbook
Course Outline for MA 137
Grading
Exams (Regular and Alternate) & Homework
Lk ? Homework
: 2 REEF Polling
iMinoring in Mathematics?

Syllabus & Course Policies

iMinoring in Mathematics?

To obtain a minor in Mathematics, a student who has completed
MA 137/138 Calculus | and Il must complete the following:

1. MA 213 — Calculus Il (4 credits)
2. MA 322 — Matrix Algebra and Its Applications (3 credits)

3. Six additional credit hours of Mathematics courses (=two
courses) numbered greater than 213.

Two possible/relevant suggestions are for example:
MA 327 — Introduction to Game Theory
MA/BIO 337 — Mathematical Modeling in the Life Sciences

Thus you need 13 additional credit hours in Mathematics classes.
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Definition

Evaluating a Function
The Domain of a Function
The Graph of a Function
The Vertical Line Test

Let’s Start — Functions
F s £ Fimne

rmat ctions

Definition of Function

A function f is a rule that assigns to each element x in a set A
exactly one element, called f(x), in a set B.

The set A is called the domain of f whereas the set B is called the
codomain of f; f(x) is called the value of f at x, or the image
of x under f.

The range of f is the set of all possible values of f(x) as x varies
throughout the domain: range of f = {f(x) | x € A}.

=D
output

input

Machine diagram of f
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Definition

Evaluating a Function
The Domain of a Function
The Graph of a Function
The Vertical Line Test

range of f

Notation: To define a function, we often use the notation
f:A— B, x — f(x)
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Let’s Start — Functions

Definition
Evaluating a Function
The Domain of a Function

es

Definition
Evaluating a Function
The Domain of a Function

The Graph of a Function
The Vertical Line Test

Transformat

Evaluating a Function
The symbol that represents an arbitrary number in the domain of a

function f is called an independent variable.

The symbol that represents a number in the range of f is called a
dependent variable.

In the definition of a function the independent variable plays the
role of a “placeholder”.

For example, the function f(x) = 2x? — 3x + 1 can be thought of as
f(O)=2-0°-3.-0+1.

To evaluate f at a number (expression), we substitute the number
(expression) for the placeholder.
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Let’s Start — Functions

. The Graph of a Function

The Vertical Line Test

The Domain of a Function
~ The domain of a function is the set of all irn'pu'ts for the function.
The domain may be stated explicitly.
For example, if we write
f(x) =1—x?

then the domain is the set of all real numbers x for which —2 < x <5,

—2<x<5

If the function is given by an algebraic expression and the domain
is not stated explicitly, then by convention the domain is the set of
all real numbers for which the expression is defined.

Fact: Two functions f and g are equal if and only if
1. f and g are defined on the same domain,
2. f(x) = g(x) for all x in the domain.
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Definition

Evaluating a Function
The Domain of a Function
The Graph of a Function
The Vertical Line Test

'Graphs of Functions

The graph of a function is the most
important way to visualize a function. £(6)
It gives a picture of the behavior or

‘life history' of the function. f(x)
We can read the value of f(x) from
the graph as being the height of the
graph above the point x.

f(2)

If fis a function with domain A, then
the graph of f is the set of ordered pairs

graph of f = {(x,f(x)) | x € A}.

In other words, the graph of f is the set of all points (x, y) such that
y = f(x); that is, the graph of f is the graph of the equation y = f(x).

o 2 6 x

Definition
Evaluating a Function
The Domain of a Function

The Graph of a Function
The Vertical Line Test

Obtaining Information from the Graph of a Function
The values of a function are represented by the height of its graph above
the x-axis. So, we can read off the values of a function from its graph.

In addition, the graph of a function helps us picture the domain and
range of the function on the x-axis and y-axis as shown in the picture:

Lecture 1
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Definition

Evaluating a Function
The Domain of a Function
The Graph of a Function

The Vertical Line Test

7 Te ertical ineest

The graph of a function is a curve in the xy-plane. But the question
arises: Which curves in the xy-plane are graphs of functions?

The Vertical Line Test

A curve in the coordinate plane is the graph of a function if and |
only if no vertical line intersects the curve more than once. E

y y
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Vertical Shifting

Horizontal Shifting

Reflecting Graphs

Vertical Stretching and Shrinking
Horizontal Shrinking and Stretching

e P
rt — Functions
Transformations of Functions

Vertical Shifting

Suppose ¢ > 0.
To graph y = f(x) + ¢, shift the graph of y = f(x) upward ¢ units.

To graph y = f(x) — ¢, shift the graph of y = f(x) downward c units.

y="f(x)+c y

y
c y = f(x)
7 C
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Transformations o unctions

Vertical Shifting

Horizontal Shifting

Reflecting Graphs

Vertical Stretching and Shrinking

Horizontal Shrinking and Stretching

Horizontal Shiftig

Suppose ¢ > 0.

To graph y = f(x — ¢), shift the graph of y = f(x) to the right ¢ units.

To graph y = f(x + ¢), shift the graph of y = f(x) to the left ¢ units.

g y="flx=¢)

y = f(x)
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— Functions
f Functions

Reflecting Graphs

To graph y = —f(x),
reflect the graph of y = f(x)
in the x-axis.

y = f(x)

/
\°

Vertical Shifting

Horizontal Shifting

Reflecting Graphs

Vertical Stretching and Shrinking
Horizontal Shrinking and Stretching

To graph y = f(—x),
reflect the graph of y = f(x)
in the y-axis.

Lecture 1
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Vertical Shifting

Horizontal Shifting

Reflecting Graphs

Vertical Stretching and Shrinking

Transformation: incti 5 e 3
ansiormanions oL unchions Horizontal Shrinking and Stretching

e = and Sheinking

To graph y = cf(x):
If ¢ > 1, STRETCH the graph of y = f(x) vertically by a factor of c.
If 0 < ¢ < 1, SHRINK the graph of y = f(x) vertically by a factor of c.

y y = cf(x) y

y =f(x)

1 AN 0

R v

O<cecxl1l

N
\

y = cf(x)

c>1
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Vertical Shifting

Horizontal Shifting

Reflecting Graphs

Vertical Stretching and Shrinking
Horizontal Shrinking and Stretching

Horizontal Shrinking and Stretching

To graph y = f(cx):
If ¢>1, shrink the graph of y = f(x) horizontally by a factor of 1/c.
If 0< c<1, stretch the graph of y = f(x) horizontally by a factor of 1/c.

yp Y ="F(cx) y = f(ex)
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