Mini-Lecture 2.1
Functions

Learning Objectives:

1. Determine Whether a Relation Represents a Function (p. 58)

2. Find the Value of a Function (p. 61)

3. Find the Domain of a Function Defined by an Equation (p. 64)

4. Form the Sum, Difference, Product, and Quotient of Two Functions (p. 66)

Examples:

1. Determine whether y* = x+1 defines y as a function of x.

2. Find the domain of f (x)=—1-— 1 .
x-2 x+3
3. f(x)= 3;”.2 and g(x)= 52x—4 Jind f+g, f—g, fg,I—.Determinethe
x°-16 x" =16 g

domain of each.

4. Find and simplify the difference quotient £ h}z —S9 20 for

f(x)=-2x"-x+3.
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Mini-Lecture 2.2
The Graph of a Function

Learning Objectives:

1. Identify the Graph of a Function (p. 72)
2. Obtain Information from or about the Graph of a Function (p. 73)

Examples:

1. Determine whether the graph is that of a function by using the vertical line test.

Ty

EN

Use the graph to determine 2) the function’s domain and the function’s range,
3) x-intercepts, if any and y-intercepts, if any, 4) If x=-2, whatis f(x)? What
is the point on the graph?
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Mini-Lecture 2.3
Properties of Functions

Learning Objectives:

1.

Determine Even and Odd Functions from a Graph (p. 81)

2. Identify Even and Odd Functions from the Equation (p. 82)

L ¥

Use a Graph to Determine Where a Function Is Increasing, Decreasing or Constant
(p. 83)

Use a Graph to Locate Local Maxima and Local Minima (p. 84)

Use a Graph to Locate the Absolute Maximum and Minimum (p. 85)

Use a Graphing Utility to Approximate Local Maxima and Local Minima and to
Determine Where a Function Is Increasing or Decreasing (p. 86)

6. Find the Average Rate of Change of a Function (p. 87)
Examples:
1. Determine whether f(x)=3x"—5x" is even or odd or neither.

2.

Give the intervals on which the function is increasing, decreasing, or constant,

3. Find the relative maxima and relative minima of the graph below.
J
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4. Find the average rate of change of f(x)=x"—x+4 from x, =2 to x, =6.

5. For the graph of f(x) below, find the absolute maximum and absolute minimum, if
they exist.
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Mini-Lecture 2.4

Library of Functions; Piecewise-defined Functions

Learning Objectives:

1. Graph the Functions Listed in the Library of Functions (p. 93)
2. Graph Piecewise-defined Functions (p. 98)

Examples:

1. Find A(-5), if

x+4 if x=2-4
h(x):{u(x+4) if x<-4
- ‘xl if —3<x<l1
2. Graphf J(x)= {/; if x> 1

3. Find the domain and the range of the function in Problem 2.

4, Write a definition for the following piecewise-defined function.

b,

Y
2.__
e x

r

_Sz

1 (1,-1)




A ST VY S -

xad TC X2 -4
O Gy \\(;-6\ SN A (_.(%*q;g_ X 2 -3

W9 = - (x4 )

- ~—(-—‘9*Lh
@ Gro™ © (= %\*\ (¢ e KL
3\{"{ ¢ A> N

AN

@ Vormoan E%/ oo\
et [0, o0)



el Lechose
g&;\ Cacr\\-\r\\JQ_E
@ WeiNe. o0 Al ARt

(0% | % ¢ XL O
< : S = > |
©0) ~%C oL KL




Mini-Lecture 2.5
Graphing Techniques: Transformations

Learning Objectives:

1. Graph Functions Using Vertical and Horizontal Shifts (p. 104)
2. Graph Functions Using Compressions and Stretches (p. 106)
3. Graph Functions Using Reflections about the x-Axis or y-Axis (p. 108)

Examples:

1. Find the equation of the function that is finally graphed after the following
transformations are applied to the graph of y = x*,

a. Shift right 3 units.
b. Reflect about the x-axis.
¢. Shift down 2 units.

2. Suppose that the x-intercepts of the graph of y = f(x) are 2 and -4. What are the
x-intercepts of 2 f(x).

3. Begin by graphing f(x)= Vx . Then use transformations to graph 7(x) = %\/; -2.

4. Begin by graphing f(x)=x’. Then use transformations to graph f(x)=-(x+1)’ -3
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Mini-Lecture 2.6
Mathematical Models; Building Functions

Learning Objectives:

1.

Build and Analyze Functions (p.116)

Examples:

L.

A rectangle is inscribed in a circle of radius 3. Let P =(x,y) be a point in quadrant

that is a vertex of the rectangle and is on the circle. Express the area 4 of the
rectangle as a function of x and the perimeter P of the rectangle as a function of x.

Let P =(x,y) be a point on the graph of y =x’. Express the distance o from P to the
point (2, 0) as function of x. Whatisdif x=-17

. A right triangle has one vertex on the graph of y =16 —x*, x>0, at (x,y), another at

the origin, and the third on the positive x-axis at (x,0). Express the area 4 of the
triangle as a function of x.

An open box with a square base is to be made from a square piece of cardboard

16 inches on a side by cutting out a square from each corner and turning up the sides.
Express the volume ¥ of the box as a function of the length x of the side of the square
cut from each corner. Find the volume if a 2-inch square is cut out.
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Mini-Lecture 5.2

One-to One Functions; Inverse Functions

Learning Objectives:

1. Determine Whether a Function is One-to-One (p. 259)
2. Determine the Inverse of a Function Defined by a Map or a Set of Ordered Pairs

(p. 261)
3. Obtain the Graph of the Inverse Function from the Graph of the Function (p. 263)

4. Find the Inverse of a Function Defined by an Equation (p. 264)

Examples:
1. Find the inverse of the one-to-one function. State the domain and range of the inverse.
{(-2.-4).(1,0).(6,-3),(2.4).(-3,-5)}

2. f(x)=-;-x——4,ﬁnd ).

2x-3

,find 7 (x).
x+1

3. f(x)=

4. Using interval notation give the domain and range of fand f -if f(x)= x* -8,
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