Lecture 4 - May 17/

e 2.1 Functions
e 2.2 Graphs of Functions

Upcoming Deadlines

e 1.1-4, 2.1-2 Homework (May 18)
e 2.3-5, 3.3 Homework (May 24)
e Exam 1 (May 25)
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Relations, Domain, Range (2.1)
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Example 1

In Problems 15-206, determine whether each relation represents a function. For each function, state the domain and range.

\ 15. Person Birthday 16. Father Daughter
Elvis = Jan. 8 Bob == Beth
Colleen ] T Diane
Kaleigh Mar. 15 John > Linda
Marissa » Sept. 17 Chuck > Marcia
17. Hours Worked Salary 18.  Level of Education Average Income
20 Hours — $200 Less than 9th grade $18,120
™ $300 9th-12th grade $23.251
30 Hours $350 High School Graduate $36,055
40 Hours $425 Some College $45,810
College Graduate $67,165
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Functions
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Example 2

Determine h (:1:2 ) for the following function.
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Example 3

Consider the following relation.

)

by+ v =4z +(z+3)"
Step 1 of 3 : Rewrite the relation as a function of .

Step 2 of 3 : Evaluate the function found in the previous step at © = 4.

Step 3 of 3 : Determine the implied domain of the function found in the first step. Express your answer in interval notat
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The Vertical Line Test
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Example 4

In Problems 11-22, determine whether the graph is that of a function by using the vertical-line test. If it is, use the graph to find:

(a) The domain and range
(b) The intercepts, if any
(c) Any symmetry with respect to the x-axis, the y-axis, or the origin
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Example 5

Find the domain of the function

fixy- /v 7 15

Complete Page 10



Example 6

Find the domain of the function

flx) =

x2 — 2x
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Example 7

Effect of Gravity on Earth If a rock falls from a height of 20 meters on Earth, the height H (in
meters) after x seconds is approximately

H(x) = 20 - 4.9x2
(a) What is the height of the rock when x = 1 second? 2 seconds?

(b) When is the height of the rock 15 meters? When is it 10 meters? When is it 5 meters?
(c) When does the rock strike the ground?
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Example 8

39, Match each of the following functions with the graph that best describes the situation.
(a) The cost of building a house as a function of its square footage
(b) The height of an egg dropped from a 300-foot building as a function of time
(c) The height of a human as a function of time
(d) The demand for Big Macs as a function of price
(e) The height of a child on a swing as a function of time
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Example 9 (#41 in 2.2)

Barbara decides to take a walk. She leaves home, walks 2 blocks in 5 minutes at a constant speed, and
realizes that she forgot to lock the door. So Barbara runs home in 1 minute. While at her doorstep, it
takes her 1 minute to find her keys and lock the door. Barbara walks 5 blocks in 15 minutes and then
decides to jog home. It takes her 7 minutes to get home. Draw a graph of Barbara’s distance from home
(in blocks) as a function of time.
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Difference Quotients (2.1)
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Arithmetic of Functions (2.1)
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Example 9

For f(x)=A/x+4 andg(x)=/3\'.'(?

Step 1. Find the formula and domam for ( f +g)(x).
o) = o+ 3
L Q
Xtqzoe
X?

Aoin | 41.02)

X o e %%)

Step 2. Find the formula and domain for ( é >( Xl
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Example 10

If f(x) =-3xand g(x) =x -1, find (fg)(x) and its domain.

(—F 5,}{() = "}XA"/ ) = Zrex

[7 5 ¢ P/)l/w'm/'—’ Lnein =
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Example 11

(a)
(b)
(c)
(d)
(e)
(f)
(2)
(h)

Find £(0) and f(6). O.O
Find f(2) and f(-2). -2, ¢
Is f(3) positive or negative? Ne)-
Is f(—1) positive or negative? go$
For what values of x is f(x) = 0?7 @lo
For what values of x is f(x) < 0? (o0,4)
What is the domain of f‘.’[-l,d
What is the range of f?
[y
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(1)

(h

(2.9, (o0)

What are the x-intercepts?

What is the y-intercept? (a0)

How often does the line y = —1 intersect the graph? 2
How often does the line x = 1 intersect the graph? §

For what value of x does f(x) = 3?

For what value of x does f(x) = =27 2



