Algebra 3 Packet
4/20/2020 - 5/11/2020
Mr. Savage

General Information:
o If you have not already done so and are able to, please sign up for our google classroom

Today.
o Material will be made available weakly starting Tuesday April 21 2020.

o All material is available on google classroom or in this packet.

o Classroom code is: npwfz4m

o Weekly quizzes must be completed by Fridays (early is ok).
o You can send me an email of your answers to the quizzes or you can turn them

in at the school on 5/11/2020 when you pick up your next packet.
o These quizzes are the only thing that you will return to your teacher.
o Ifyou have any questions or comments, please:
o Post it to google classroom.
o Email it to your teacher.

Due Dates:
e 1.1-1.2 quiz - 4/24/2020

e 1.3-1.4 quiz - 5/01/2020

e 1.5-1.6 quiz - 5/08/2020

e Please take all quizzes weekly and email answers from the attached quizzes to Mr.

Savage.
Teacher contact:

Mr. Savage:
Email: savagep@lakewoodps.org




Section 1.1
Graphs and Graphing Utilities

Let it snow! Let it snow! Let it snow!
The arrival of snow can range from light flurries to a full-fledged blizzard.

Snow can be welcomed as a beautiful backdrop to outdoor activities
or it can be a nuisance and endanger drivers.

We will look at how graphs can be used to explain both mathematical concepts
and everyday situations. Specifically, in the application exercises of this section
of the textbook, you will match stories of varying snowfalls to the graphs
that explain them.

r Objective #1: Plot points in the rectangular coordinate system. |
¢ Solved Problem #1 N Pencil Problem #1 rd
la. Plot the points:’ la. Plot the points:
A(=2,4), B(4,-2), C(-3,0), and D(0, -3). A(1,4), B(-2, 3), C(-3,-5), and D(-4, 0).

From the origin, point A is left 2 units and up 4 units.
From the origin, point B is right 4 units and down 2 units.
From the origin, point C is left 3 units.

From the origin, point D is down 3 units.
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1b. If a point is on the x-axis it is neither up nor down, so | 1b. True or false: If a point is on the y-axis, its
x=0. x-coordinate must be 0.

False. The y-coordinate gives the distance up or down, so
y=0.

W
W
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Precalculus 5e

r Objective #2: Graph equations in the rectangular coordinate system.
¢/ Solved Problem #2 N Pencil Problem s
2a. Graph y=4-x. 2a. Graph y=x*-2. Let x=-3,-2,-1,0,1,2, and 3.
X y=4-x (x,y)
3 y=4—(3)=7]|(-3.7)

(-3
2 [y=4-(=2)=6| (-2,6)
1| y=4—(-1)=5 | (-1.5)

0| y=4-(0)=4 | (04
1| y=4-=3 | (1.3
2 | y=4-)=2 | 2.2
3| y=4-3)=1 | B
)1
(=3, N HET
(_2\6) (1 3.).'__
(-1, 5= N2, 2)
__(0, 4) /- ?" 1)
N*
1 1]
y=4-—x
2b. Graph y=|x+1]. 2b. Graph y=2||. Let x=-3,-2,-1,0,1,2, and 3.
X Y= |X+ ll (-xa )’)

4 | y=|-4+1|=|-3]=3 | (-4.3)
3| y=[-3+1]=|-2|=2 | (-3,2)
2| y=[2+1=]-]=1| 2.D
1| y=|-1+1]=[0]=0 | (-1,0)
0| y=lo+1=)i=1 | ©D
y=[1+1]=]2|=2 | 1,2)
2 | y=P+1=3=3 | 2.3

y=lx+1ly
(43 A Y
., 21,2
(=32 —= 2L 0,
(_25 1) 0
~(—1,0) v
N
e °
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Section 1.1

Objective #3: Interpret information about a graphing utility’s viewing rectangle or table. —’

¢/ Solved Problem #3 ®Na Pencil Problem #35°
3. What is the meaning of a 3. What is the meaning of a
[-100, 100, 50] by [-100, 100, 10] [-20, 80, 10] by [-30, 70, 10]
viewing rectangle? viewing rectangle?

The minimum x-value is —100, the maximum x-value is
100, and the distance between consecutive tick marks is
50.

The minimum y-value is —100, the maximum y-value is
100, and the distance between consecutive tick marks is

10.
Objective #4: Use a graph to identify intercepts.
¢/ Solved Problem #4 \ Pencil Problem #4/
4a. Identify the x- and y- intercepts: 4a. Identify the x- and y- intercepts:

YA Y )

1 3 P 23 ‘(
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| |/
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A

The graph crosses the x-axis at (=3,0).
Thus, the x-intercept is —3.

The graph crosses the y-axis at (0,5).
Thus, the y-intercept is 5.
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4Db. Identify the x- and y- intercepts:
y
|

7 §

X

o

The graph crosses the x-axis at (0,0).
Thus, the x-intercept is 0.

The graph crosses the y-axis at (0,0).
Thus, the y-intercept is O.

4b. Identity the x- and y- intercepts:

I W
t——t+——

Objective #5: Interpret information given by graphs.

l/ Solved Problem #5

5. The line graphs show the percentage of marriages
ending in divorce based on the wife’s age at
marriage.

Probability of Divorce, by Wife's Age at Marriage

70% . ,
5 60%F-——---- Fmmmmmm oo
=R N T T T T Tl S e R ) WO TR
£ 5 50% [l e o A e T T
RS TR -
28 40% e e s
z = Bl g p
%' 30% A e
§§ 20%
ou -
& 0%

Years alter Marrying

The model d =4n+5 approximates the data in the
graph when the wife is under 18 at the time of marriage.
In the model, 1 is the number of years after marriage and
d is the percentage of marriages ending in divorce.

(continued on next page)

\ Pencil Problem #5/

5. The graphs show the percentage of high school
seniors who used alcohol or marijuana.

Alcohol and Marijuana Use by
United States High School Seniors

80% -

70% F Aleohol

60% -

50% -

40% - Marijuana

30% -

20%

10%

1 1 I 1 1 ]
1980 1985 1990 1995 2000 2005 2009

Year

Source: U.S. Department of Health and Human Services

The data for seniors who used marijuana can be modeled
by M =-0.3n+27, where M is the percentage of seniors
who used marijuana n years after 1980.

(continued on next page)
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Section 1.1

5a. Use the formula to determine the percentage of
marriages ending in divorce after 15 years when the
wife is under 18 at the time of marriage.

d=4n+5
d=4(15+5
d=60+5

d =065

According to the formula, 65% of marriages end in
divorce after 15 years when the wife is under 18 at the
time of marriage.

5a. Use the formula to determine the percentage of
seniors who used marijuana in 2005.

5b. Use the appropriate line graph to determine the
percentage of marriages ending in divorce after 15
years when the wife is under 18 at the time of
marriage.

Locate 15 on the horizontal axis and locate the point
above it on the graph. Read across to the corresponding
percentage on the vertical axis. This percentage is 60.
According to the line graph, 60% of marriages end in
divorce after 15 years when the wife is under 18 at the
time of marriage.

Sb. Use the appropriate line graph to determine the
percentage of seniors who used marijuana in 2005.

5c. Does the value given by the model underestimate or
overestimate the value shown by the graph? By how
much?

The value given by the model, 65%, is greater than the
value shown by the graph, 60%, so the model
overestimates the percentage by 65 — 5, or 5.

5c. Does the formula underestimate or overestimate the
percentage of seniors who used marijuana in 2005
as shown by the graph.
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Precalculus S5e

Answers for Pencil Problems (Textbook Exercise references in parentheses):

y
Fv“.‘f‘s
[ L1 L
[v‘*..c N
la. (1.1#1-9) 1b. True (/1.1.#73)
)Y
| A
\ | y=2|x|y
‘\ 'II ( ?;6‘\\!‘ 7 FJ?:,' ()
—2,2L 122 —,1?| £, 0
( ;[r)l“\ /r$|’|? (=2,4) I {(2_3_@,
7 Ll = R-- ]
L= R (CLAN£0,2)
0, =2) Tl H 0,005 x
= 52 — 1 11
2a. y=a 2 (1.1#13) 2b. Ll L] (1.1#21)

3. The minimum x-value is —20, the maximum x-value is 80, and the distance between consecutive tick marks is 10.
The minimum y-value is =30, the maximum y-value is 70, and the distance between consecutive tick marks is 10.
(1.1#31) )

4a. x-intercept: 2; y-intercept: —4 (1.1 #41) 4b. x-intercept: —1 ; y-intercept: none (/.1 #45)
5a. 19.5% (1.1#55b) 5b. 20% (1.1#55a) 5c. underestimates by 0.5 (1.1 #55D)
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Section 1.2
Basics of Functions and Their Graphs

Say WHAT???

You may have noticed that mathematical notation occasionally can have
more than one meaning depending on the context.

For example, (=3,6) could refer to the ordered pair where x = -3 and y=6,

or it could refer to the open interval —3< x <6.

Similarly, in this section of the textbook, we will use the notation, f(x).
It may surprise you to find out that it does not mean to multiply *f times x.”

It will be important for you to gain an understanding of what this
notation does mean as you work through this essential concept of “functions.”

r Objective #1: Find the domain and range of a relation. |
¢/ Solved Problem #1 N Pencil Problem #1 r
1. Find the domain and range of the relation: 1. Find the domain and range of the relation:
{(0, 9.1), (10, 6.7), (20, 10.7), (30, 13.2), (40, 21.2)} {(3,4), (3,5),(4,4), (4,5}

The domain is the set of all first components.

Domain:
{0, 10, 20, 30, 40}.

The range is the set of all second components.

Range:
{9.1,6.7,10.7, 13.2, 21.2}.

Objective #2: Determine whether a relation is a function.

l/ Solved Problem #2 \ Pencil Problem #2/
2a. Determine whether the relation is a function: 2a. Determine whether the relation is a function:
{(1,2),(3,4),(5,6),(5,8)} {3,4),(3,5),4, 4,45}

5 corresponds to both 6 and 8. If any element in the
domain corresponds to more than one element in the
range, the relation is not a function.

Thus, the relation is not a function.

Copyright © 2014 Pearson Education Inc. 61



Precalculus Se

2b. Determine whether the relation is a function:

{(1,2).(3.4).(6.5).(8,5)}

Every element in the domain corresponds to exactly one
element in the range. No two ordered pairs in the given
relation have the same first component and different
second components.

Thus, the relation is a function.

2b. Determine whether the relation is a function:

{(—3,—3),(—2,—2),(—1,—1),(0,0)}

Objective #3: Determine whether an equation represents a function.

l/ Solved Problem #3

3. Solve each equation for y and then determine
whether the equation defines y as a function of x.

3a. 2x+y=6

Subtract 2x from both sides to solve for y.

2x+y=6
2x—2x+y=6—2x
y=6-2x

For each value of x, there is only one value of y, so the
equation defines y as a function of x.

\ Pencil Problem #3/

3. Solve each equation for y and then determine
whether the equation defines y as a function of x.

3a. X’ +y=16

3b. X+y*=1

Subtract x> from both sides and then use the square root
property to solve for y.
2 2
x4y =1

2

2 2 2
XT=x"+y =l-x

y? = 1-x°

y=ir\/1—x2

For values of x between —1 and 1, there are two values of
y. For example, if x = 0, then y = +1. Thus, the equation
does not define y as a function of x.

3b. x= ),2
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Section 1.2

Objective #4: Evaluate a function.

]

V Solved Problem #4

4. If f(x)= x?=2x+7, evaluate each of the

following.

da. f(-5)

Substitute =5 for x. Place parentheses around —5 when
making the substitution.

F(=5)= (=52 =2(=5)+7
=25+10+7=42

\ Pencil Problem #4/

4. If g(x)= 2+ 2x+3, evaluate each of the

following.

da. g(-1)

4b. fix +4)

Substitute x + 4 for x and then simplify. Place

parentheses around x + 4 when making the substitution.

Use (A -!—B)2 =A>+2AB+B* to expand (x+4)2 and

the distributive property to multiply —2(x + 4). Then

combine like terms.

fx+4)=(x+4) -2(x+4)+7
=x"+8x+16-2x-8+7

=x?+6x+15

4b. g(x +5)

4c. fl—x)

Substitute —x for x. Place parentheses around —x when
making the substitution.

f(=x)=(=x)* =2(-x)+7

=x24+2x+7

de. g(—x)

Copyright © 2014 Pearson Education Inc.
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Objective #5: Graph functions by plotting points.

V Solved Problem #5

5. Graph the functions f(x)=2x and g(x)=2x-3
in the same rectangular coordinate system. Select
integers for x, starting with —2 and ending with 2.
How is the graph of g related to the graph of f?

Make a table for f(x)=2x:
X f(x)=2x (x.y)
=2 | f(-2)=2(-2)=—4 | (-2,-4)
1] f(-1)=2-D=-2 | (-1,-2)
0| r(0)=200=0 (0,0)
1 Fl1)y=2(1)=2 (1,2)
2 f(2)=2(2)=4 (2,4)
Make a table for g(x)=2x-3:
g(x)=2x-3 (x,)
-2 | g(-2)=2(-2)-3=-7 | (-2,-7)
-1| g(-1)=2(-1)-3=-5 | (-1,-5)
0| g(0)=200-3=-3 | (0,-3)
| g()=2m-3=-1 | (1,-1)
2 | g(2)=22-3=1 (2,1)

Plot the points and draw the lines that pass through them.

flx) = 2x
g(x) =2¥x—-3 y
10[-HA1-
@4
(1, 2) T $ {_ ;//’ (2’ 1)
(0.0 = s
(-1,-2) /:;7—% f S~ (1, —1)
(=2, ~4) “HHNTIRT O —3)
(=2,-7) (=1,-5)

The graph of g is the graph of f shifted down by 3 units.

64

\ Pencil Problem #5/

Graph the functions /(x)=|x| and g(x)=|+-2
in the same rectangular coordinate system. Select
integers for x, starting with =2 and ending with 2.
How is the graph of g related to the graph of f?

Copyright © 2014 Pearson Education Inc.



Section 1.2

Objective #6: Use the vertical line test to identify functions.

|

t/ Solved Problem #6

6. Use the vertical line test to determine if the graph
represents y as a function of x.

The graph passes the vertical line test and thus y is a
function of x.

\ Pencil Problem #6/

6. Use the vertical line test to determine if the graph
represents y as a function of x.

y

TN
7 =

-

Objective #7: Obtain information about a function from its graph.

l/ Solved Problem #7

7a. The following is the graph of g.
v

v

1+

Use the graph to find g(-20).

The graph indicates that to the left of x =4, the graph
is at a constant height of 2.

Thus, g(-20)=2.

\ Pencil Problem #7/

7a. The following is the graph of g.
\Y

|

14+

o+

S-4-3-2-1; 1N\ 2 3
21
igt
44

Use the graph to find g(—4).

7b. Use the graph from Problem 7a above to find the
value of x for which g(x)=-1.

g()=-1

The height of the graph is —1 when x=1.

7b. Use the graph from Problem 7a above to find the
value of x for which g(x)=1.

Copyright © 2014 Pearson Education Inc.
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r Objective #8: Identify the domain and range of a function from its graph.

‘/ Solved Problem #8

8. Use the graph of the function to identify its domain
and its range.
v

ni

iz: y=flx
BRETENERPNE

o4

4]

Inputs on the x-axis extend from -2, excluding -2, to 1,
including 1.
The domain is (-2,1].

Outputs on the y-axis extend from —1, including -1, to 2,
excluding 2.
The range is [—1,2) .

\ Pencil Problem #8/

8. Use the graph of the function to identify its domain
and its range.

Objective #9: Identify intercepts from a function’s graph.

‘/ Solved Problem #9

9. True or false: The graph of a function may cross the
y-axis several times, so the graph may have more
than one y-intercept.

False. Since each point on the y-axis has x-coordinate 0
and a function may have only one y-value for each
x-value, the graph of a function has at most one
y-coordinate.

\ Pencil Problem #9/>

9. True or false: The graph of a function may cross the
x-axis several times, so the graph may have more
than one x-intercept.

Answers for Pencil Problems (Textbook Exercise references in parentheses):

1. Domain: {3, 4}. Range: {4,5}. (1.2#3)

3a. y=16—-x2;yisafunctionofx. (1.2 #13)

4a. 2 (1.2#29a) 4b. X2 +12x+38 (1.2 #29b)
(-L1) yy (1,1)
I T /T 1T
T (2,2)
(-2, DN
(=2,0) j\ 5 x
- T ]
(11T T -1 2,0)
gx) =-2
5. J&) =

7a.2

8. Domain: (—oo,e) . Range: (—eo,—2]

6. not a function (1.2 #59) (1.2 #71)

(1.2 #87)

2a. not a function (1.2 #3)

2b. function (1.2 #7)

3b. y= i\/;; y is not a function of x. (1.2 #17)
de. x*-2x+3 (1.2#29¢)

The graph of g is the graph of f shifted down 2 units. (/.2 #45)
7b. =2 (1.2 #75)
9. True (1.2#77)
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Algebra 3 Quiz 1.1-1.2

Name

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

Use the graph to determine the x- and y-intercepts.

1)
ar "
£
RO = i X
5.
u
I
A) x-intercept: 2; y-intercept: 4 B) x-intercept: -4; y-intercept: 4
C) x-intercept: -2; y-intercept: -4 D) x-intercept: -2; y-intercept: 4

Give the domain and range of the relation.
2) {(8/ 2)/ (5/ _8)/ (_11 5)/ (_1/ 7)}
A) domain = {5, §, -1, 1}; range={-8, 2, 5, 7} B) domain = {-8, 2, 5, 7}; range = {5, §, -1}
C) domain = {5, 8, -1}; range = {-8§, 2, 5, 7} D) domain = {5, 8, -1, -11}; range = {-8, 2, 5, 7}

Determine whether the relation is a function.

3) {(_1/ _6)1 (2/ _5)/ (41 9)/ (8/ _5)/ (101 3)}
A) Function B) Not a function

Determine whether the equation defines y as a function of x.

4) y2 = 6x |
A) y is a function of x B) y is not a function of x

Evaluate the function at the given value of the independent variable and simplify.

5) f(x) =AIx +20; f(-4)
A) -4 B) 4
G2 D) not a real number




Section 1.3
More on Functions and Their Graphs

Can I Really Tell That from a Graph?

Graphs provide a visual representation of how a function changes over time. Many
characteristics of a function are much more evident from the function’s graph than from the
equation that defines the function.

We can use graphs to determine for what years the fuel efficiency of cars was increasing and
| decreasing and at what age men and women attain their maximum percent body fat. A graph can
even help you understand your cellphone bill better.

Objective #1: Identify intervals on which a function increases, decreases, or is constant. |

¢/ Solved Problem #1 N Pencil Problem #1 d
1. State the intervals on which the given function is 1. State the intervals on which the given function is
increasing, decreasing, or constant. increasing, decreasing, or constant.

¥

Pt
e

flx)=x%-3x 30l

I

The intervals are stated in terms of x-values.

When we start at the left and follow along the graph, at
first the graph is going up. This continues until x = —1.
The function is increasing on the interval (—ee, —1).

At x = —1, the graph turns and moves downward until we
get to x = 1. The function is decreasing on the interval

(=1, 1).

At x = 1, the graph turns again and continues in an
upward direction. The function is increasing on the
interval (1, o).
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Objective #2: Use graphs to locate relative maxima or minima.

l/ Solved Problem #2

2. Look at the graph in Solved Problem #1. Locate
values at which the function fhas any relative
maxima or minima. What are these relative maxima
or minima?

The graph has a turning point at x = —1. The value of f{x)
or y at x = —1 is greater than the values of f{x) for values
of x near —1 (for values of x between —2 and 0, for
example). Thus, f has a relative maximum at x = —1. The
relative maximum is the value of f{x) or y corresponding
to x = —1. Using the equation in the graph, we find that
fi=1) = (=1)* = 3(=1) = 2. We say that f has a relative
maximum of 2 at x =—1.

The graph has a second turning point at x = 1. The value
of fix) or y at x = 1 is less than the values of f{(x) for
values of x near 1 (for values of x between 0 and 2, for
example). Thus, f has a relative minimum at

x = 1. The relative minimum is the value of f{x) or y
corresponding to x = 1. Using the equation in the graph,
we find that f{1) = (1)’ — 3(1) = —2. We say that f has a
relative minimum of =2 atx = 1.

Note that the relative maximum occurs where the
functions changes from increasing to decreasing and the
relative minimum occurs where the graph changes from
decreasing to increasing.

\ Pencil Problem #21/>

The graph of a function fis given below. Locate
values at which the function fhas any relative
maxima or minima. What are these relative maxima
or minima? Read y-values from the graph, as
needed, since the equation is not given.

!\.)

.'.y

SN SEEN
At
. ,;r:’/ i
>

/,,7»
—_ N 03 y
.

| ;
(. f.., H
LN
Lt
{ge]

P
Llll EN 'le l‘l\)
1 : 1 1

Objective #3: Identify even or odd functions and recognize their symmetries.

‘/ Solved Problem #3

3. Determine whether each of the following functions
is even, odd, or neither.

3a. f(xX)=x>+6

Replace x with —x.

f(=x)= (-x)? +6=x>+6=f(x)

The function did not change when we replaced x with —x.
The function is even.

\ Pencil Problem #3/

3. Determine whether each of the following functions
is even, odd, or neither.

3a. f(x)= P tx
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Section 1.3

3b. g(x)=7x—x

Replace x with —x.
g0 =7(-x)’ —(~x) = -Tx* + x=—g(x)

Each term of the equation defining the function changed
sign when we replaced x with —x. The function is odd.

3b. g(x)= 2 Fx

3e. h(x)=x"+1
Replace x with —x.
h(x)=(xP+1=—x"+1

The resulting function is not equal to the original
function, so the function is not even. Only the sign of one
term changed, so the function is not odd. The function is
neither even nor odd.

3c. h(x)= x*—x*

Objective #4: Understand a

nd use piecewise functions.

¢/ Solved Problem #4
4. Graph the piecewise function defined by
Fl)= 3 if x<-1
P x-2 it x>l

For x <—1, the function value is always 3, so (-4, 3) and
(1, 3) are examples of points on the first piece of the
graph.

For x > —1, we use f{x) = x — 2. We have points such as
(0, —2) and (2, 0) on the graph. Note that this piece of the
graph will approach the point (-1, =3) but this point is
not part of the graph. We use an open dot at (-1, =3).

] A
TTT 1 T
(—43)52 !
R /|
(—1’3); I %5
RESEE IR
(-1, -3)5
el L}
T
3 ifr=-1
Je) rv—2 ifxr>-1

\ Pencil Problem #4/

4. Graph the piecewise function defined by
it x<0
fx)=

2x

2 if x>0

Copyright © 2014
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r Objective #5: Find and simplify a function’s difference quotient.
¢ Solved Problem #5 N Pencil Problem #55
5. Find and simplify the difference quotient for 5. Find and simplify the difference quotient for
F(x)=-2x"+x+5. f(x)=x>—4x+3.

fx+h) - f(x)

h
2+ )+ (x+h)+ 5] (227 +x+5)
B h
22 2xh+ )+ x+h+5+2x° —x =5
- h
_ 2x?—4xh =217 +x+h+5+2x" = x=5
- h
_ —4xh—-2h%+h
- h
_ h(=4x-2h+1)
- h

=—4x-2h+1, h#0

Answers for Pencil Problems (Textbook Exercise references in parentheses):

1. decreasing on (—eo, —1); increasing on (—1, ) (1.3 #I)

2. relative minimum of 0 at x = —3; relative maximum of 4 at x = 0; relative minimum of 0 atx =3 (1.3 #13)

3a. odd (1.3#17) 3b. neither (1.3#19) 3c. even (1.3#21)

T =TT 11T
M EERRE
I

1(3,2)

Ly
[

0,05~

2v ifr =0
Jx) = o
2 ifx>0 (1.3 #45)

5. 2x+h—-4,h#0 (1.3#01)
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Section 1.4
Linear Functions and Slope

READ FOR_ LIFE!

Is there a relationship between literacy and child mortality?

As the percentage of adult females who are literate increases, does the mortality of children

under age five decrease? Data from the United Nations indicates that this is, indeed, the case.

In this section of the textbook, you will be given a graph for which each point represents one
country. You will use the concept of slope to see how much the mortality
rate decreases for each 1% increase in the literacy rate of adult females in a country.

Objective #1: Calculate a line’s slope.

/ Solved Problem #1 N Pencil Problem #15°
1. Find the slope of the line passing through (4,-2) 1. Find the slope of the line passing through (=2,1)
and (-1,5). and (2,2).

m= yz —
X2 - ),]
_5-(2)
-1-4
-
-5
—
5
Objective #2: Write the point-slope form of the equation of a line.
/ Solved Problem #2 N Pencil Problem #25°
2a. Write the point-slope form of the equation of the 2a. Write the point-slope form of the equation of the

line with slope 6 that passes through the point line with slope —3 that passes through the point
(2,-5). Then solve the equation for y. (=2,-3). Then solve the equation for y.

Begin by finding the point-slope equation of a line.
Y=y :m(x—xl)
y=(=5)=6(x-2)
y+5=6(x-2)

Now solve this equation for y.

y+5=6(x-2)
y+5=6x—12
y=6x—-17
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2b. A line passes through the points (-2,~1) and
(—=1,-6). Find the equation of the line in point-slope
form and then solve the equation for y.

—6-(-1)_~5

2
I8 1

Begin by finding the slope: m =

Using the slope and either point, find the point-slope
equation of a line.

_)’—yl =IT1(X—X1)
y=(-1)=-5(x-(-2))
y+1 =—5(x+2)

y=y =m(x—x)
y=(=6)=-5(x~(-1)
y+6= —5(x+1)

or

To obtain slope-intercept form, solve the above equation
for y:

y+1==5(x+2) or y+6=-5(x+1)
y+1=-5x-10 y+6=-5x-5
y==5x-11 y==5x-11

2b. A line passes through the points (-=3,-1) and
(2,4). Find the equation of the line in point-slope
form and then solve the equation for y.

Objective #3: Write and graph the slope

-intercept form of the equation of a line.

V Solved Problem #3
3. Graph: f(x)= %x +1

The y-intercept is 1, so plot the point (0,1).

The slope is m = %

Find another point by going up 3 units and to the right 5
units.

Use a straightedge to draw a line through the two points.

)7
= |
Dy
T 5, 4
-0, ) AT
Z 51 x
(-5, -2)
H

\ Pencil Problem #3/

3. Graph: f(x):gx—’l
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Objective #4: Graph horizontal or vertical lines.

V Solved Problem #4 \ Pencil Problem #4/

4a. Graph y =3 in the rectangular coordinate system. 4a. Graph y=-2 in the rectangular coordinate system.

y =3 is a horizontal line.

YA y=3

4b. Graph x =-3 in the rectangular coordinate system. | 4b. Graph x =5 in the rectangular coordinate system.

x =-3 is a vertical line.

x=-3Y
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F Objective #5: Recognize and use the general form of a line’s equation.

V Solved Problem #5

5. Find the slope and y-intercept of the line whose
equation is 3x+6y—12=0.

Solve for y.
3x+6y-12=0
6y=-3x+12
6y 3x+12
6 6
-3 12
y=—x+—
6 6
1
Y =—5x+2

- |-
The coefficient of x, =5 i the slope, and the constant

term, 2, is the y-intercept.

\ Pencil Problem #5,/>

5. Find the slope and y-intercept of the line whose
equation is 2x+3y—18=0.

Objective #6: Use intercepts to graph a linear function in standard form.

]

V Solved Problem #6
6. Graph: 3x-2y-6=0

Find the x—intercept by setting y = 0.

3x-2y—-6=0
3x—2(0)-6=0
3x=06

x=2

Find the y—intercept by setting x = 0.
3x-2y-6=0

3(0)-2y-6=0
—2y=6
y=-3

Plot the points and draw the line that passes through
them.

)1
A
=4 /
/
|
?\ S x
(0, ~3)/-(2, 0)-
EmEvaEEaRE
In—=2y—06=0

\ Pencil Problem #6/
6. Graph: 6x—-2y—-12=0
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Objective #7: Model data with linear functions and make predictions.

t/ Solved Problem #7

7. The amount of carbon dioxide in the atmosphere,
measured in parts per million, has been increasing as
a result of the burning of oil and coal. The buildup of
gases and particles is believed to trap heat and raise
the planet’s temperature. When the atmospheric
concentration of carbon dioxide is 317 parts per
million, the average global temperature is 57.04°F.
When the atmospheric concentration of carbon
dioxide is 354 parts per million, the average global
temperature is 57.64°F.

Write a linear function that models average global
temperature, f{x), for an atmospheric concentration of
carbon dioxide of x parts per million. Use the function to
project the average global temperature when the
atmospheric concentration of carbon dioxide is 600 parts
per million.

Write the equation of the line through the points
(317, 57.04) and (354, 57.64). First find the slope.

L _Yn _S5T64-57.04 06

X,—x,  354-317 37

=0.016

Use this slope and the point (317, 57.04) in the point-
slope form.

y=y, =m(x—x;)
y—57.04=0.016(x—-317)
y—57.04=0.016x-5.072
y=0.016x+51.968

Using function notation and rounding the constant, we
have

F(x)=0.016x+52.0

To predict the temperature when the atmospheric
concentration of carbon dioxide is 600 parts per million,
find f{600).

£(600) =0.016(600) +52.0 = 61.6

The model predicts an average global temperature of
61.6°F when the atmospheric concentration of carbon
dioxide is 600 parts per million.

\ Pencil Problem #7/

When the literacy rate for adult females in a

country is 0%, the infant mortality rate is 254 (per
thousand). When the literacy rate for adult females

is 60%, the infant mortality rate is 110. Write a
linear function that models child mortality, f (x),
per thousand, for children under five in a country
where x% of adult women are literate. Use the
function to predict the child mortality rate in a
country where 80% of adult females are literate.
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Answers for Pencil Problems (Textbook Exercise references in parentheses):

1
1. — (1.4#3
ry ( )
2b. y+l=1(x+3)ory—-4=1(x=2);y=x+2 (1.4#29)

=-3x-9 (1.4#15)

2a. y+3=-3(x+2);y=

JI
=]
FH-
4, )7
| 1
A5y
(-4, -5 A G 72
11 a T 1T
x4 RN
3
Y)==x-2
3, S =g (1.4#43)
y:—Zy y r=5
- T=
5 (5,0)
X Y
(Os —2):
{20 O
4a. — (1.4#49)  4b. (1.4 #52)

2
5. slope: —5; y-intercept: 6 (1.4 #61)

),
H |
el V4
Ir\ 51y
@,0)
/
=00, -6)
Y
Ge—2y—12 =0 (1.4 #67)

6.
7. f(x)=-2.4x+254; 62 per thousand (/.4 #71)
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Algebra 3 Quiz 1.3-1.4

Name

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

Identify the intervals where the function is changing as requested.
1) Increasing

JFy
\. /
\D [
\
€ -8 -6 -4 -2 P 4 b 3 ;
NS
A) (-2,0) B) (-2, =) O) G, =) D) G, 6)

Use the graph of the given function to find any relative maxima and relative minima.
2) f(x) = x3 - 3x2+1
Ty

N

w
o —t—

_-

-4-3-2-1{ zfs 1 X
} ]
r'C
l o}
=
w
A) maximum: none; minimum: (2, -3) B) no maximum or minimum
C) maximum: (0, 1); minimum: none D) maximum: (0, 1); minimum: (2, -3)

Determine whether the given function is even, odd, or neither.

3) f(x) = x3 - 2x
A) Even B) Neither C) Odd

Find the slope of the line that goes through the given points.
4) (-9, 3), (-3, -5)

1 4

A) — B) —

) 6 ) 3

a

I
N [
)

I

[




Use the given conditions to write an equation for the line in slope-intercept form.
5) Passing through (2, 5) and (1, 8)
A)y=mx+11 B)y=-3x+11 C)y-5=-3(x-2) D) y=3x+11



Section 1.5
More on Slope

Many quantities, such as the number of men and the number of women living alone,
are increasing over time. We can use slope to indicate how fast such quantities
are growing on average.

| If the slopes are the same, the quantities are growing at the samie rate. However, if the slopes are

| different, then one quantity is growing faster than the other.

| There were 9.0 million men and 14.0 million women living alone in 1990. Since then the number |

| of men living alone has increased faster than the number of women living alone. If this trend

continues, eventually, the number of men living alone will catch up to the number of women
living alone.

Objective #1: Find slopes and equations of parallel and perpendicular lines.

V Solved Problem #1

la. Write an equation of the line passing through (-2,5)
and parallel to the line whose equation is y =3x+1.

Express the equation in point-slope form and slope-
intercept form.

Since the line is parallel to y =3x+1, we know it will

have slope m =3.

We are given that it passes through (-2,5). We use the
slope and point to write the equation in point-slope form.

Y=y =m(x—xl)
y=5=3(x—(-2))
y—5= 3(x+2)

Point-Slope form: y—5=3(x+2)

Solve for y to obtain slope-intercept form.
y=5= 3(x + 2)
y=5=3x+6
y=3x+11
f(x)=3x+11

Slope-Intercept form: y =3x+11

N Pencil Problem #15°
1a. Write an equation of the line passing through
(-8,—10) and parallel to the line whose equation
is y =—4x+ 3. Express the equation in point-slope
form and slope-intercept form.
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1b. Write an equation of the line passing through
(=2,-6) and perpendicular to the line whose

equation is x+3y—12=0. Express the equation in
point-slope form and general form.

First, find the slope of the line x+3y—12=0.

Solve the given equation for y to obtain slope-intercept
form.

x+3y-12=0
3y=-x+12
1
r=——x+4
S

. . o1 .
Since the slope of the given line is 3 the slope of any

line perpendicular to the given line is 3.

We use the slope of 3 and the point (=2,—6) to write the

equation in point-slope form. Then gather the variable
and constant terms on one side with zero on the other
side.

y—N =m(x—xl)
y=(-6)=3(x~(-2)
y+6=3(x+2)
y+6=3x+6
0=3x—yor3x—y=0

1b. Write an equation of the line passing through
(4,-7) and perpendicular to the line whose

equation is x—2y—3=0. Express the equation in

point-slope form and general form.

-

Objective #2: Interpret

slope as rate of change.

‘/ Solved Problem #2

In 1990, there 9.0 million men living alone and in
2008, there were 14.7 million men living alone. Use
the ordered pairs (1990, 9.0) and (2008, 14.7) to find
the slope of the line through the points. Express the
slope correct to two decimal places and describe
what it represents.

_ Changeiny ~ 14.7-9.0
Change inx  2008-1990
5.7

=—=0.32
18

m

The number of men living alone increased at an average
rate of approximately 0.32 million men per year.

78

\ Pencil Problem #2,/>

In 1994, 617 active-duty servicemembers were
discharged under the “don’t ask, don’t tell” policy.
In 1998, 1163 were discharged under the policy.
Use the ordered pairs (1994, 617) and (1998, 1163)
to find the slope of the line through the points.
Express the slope correct to the nearest whole
number and describe what it represents.
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Objective #3: Find a function’s average rate of change.. 1

l/ Solved Problem #3

3a. Find the average rate of change of f(x)= b

fromx;=0tox,=1.

FG) = f(x) _ D= f(0)
Xy — X 1-0
?_o?
T

=1

The average rate of change is 1.

\ Pencil Problem #3/

3a. Find the average rate of change of f(x)=3x

from x; =0 to x, = 5.

3b. Find the average rate of change of f(x)= x

fromx; =1tox;=2.

FO)=f(x) _ F2)=f()

Xy — X 2-1

8-1

1

The average rate of change is 7.

3b. Find the average rate of change of f(x)= x? +2x

fromx;=3tox, =5

3c¢. Find the average rate of change of f(x)= x°

from x; = =2 to x, = 0.

fx)=fn) _ fO-F(=2)
Xy — X 0-(-2)
_03_(_2)3
T 0+2
_0-(=8)
2

1]
B oo

The average rate of change is 4.

3c. Find the average rate of change of f(x)= \/I
fromx; =4tox, =9.
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3d. The distance, s(¢), in feet, traveled by a ball rolling 3d. The distance, s(t), in feet, traveled by a ball rolling

down a ramp is given by the function s(t) = 41, down a ramp is given by the function s(7) = 1012,
where ¢ is the time, in seconds, after the ball is where ¢ is the time, in seconds, after the ball is
released. Find the ball’s average velocity from released. Find the ball’s average velocity from

t; = 1 second to t, = 2 seconds. t; = 3 second to 1, = 4 seconds.

As _ s(2)—s(1)

At 2-1
427417
1
_16-4
1
=12 ft/sec
3e. The distance, s(2), in feet, traveled by a ball rolling
3e. The distance, s(¢), in feet, traveled by a ball rolling down a ramp is given by the function s(r) = 1012
. . ~ . 2 = ’
down a ramp is given by the function s(7) =417, where 1 is the time, in seconds, after the ball is
where ¢ is the time, in seconds, after the ball is released. Find the ball’s average velocity from
released. Find the ball’s average velocity from t; =3 second to #, = 3.5 seconds.

t; = 1 second to 1, = 1.5 seconds.

As  s(1.5)-s(1)
A 15-1
4157 4.1
- 0.5
9-4
05
=10 ft/sec

Answers for Pencil Problems (Textbook Exercise references in parentheses):

1a. Point-Slope form: y +10= —4(x + 8) ., Slope-Intercept form: y=-4x—42 (1.5#)5)
1b. Point-Slope form: y+7=-2(x—4), General form: 2x+y—-1=0 (1.5#11)
2. 137; There was an average increase of approximately 137 discharges per year. (1.5 #27)

3a. 3 (1.5#13) 3b. 10 (1.5#15) 3c. é (1.5#17)
3d. 70 ft/sec (1.5 #19a) 3e. 60 ft/sec  (1.5#19D)
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Section 1.6
Transformations of Functions

Movies and Mathematics

Have you ever seen special effects in a movie where a person or object is continuously

transformed into something different? This is called morphing.
In mathematics, we can use transformations of a known graph to graph a function with a similar
equation. This is achieved through horizontal and vertical shifts, reflections, and stretching and
shrinking of the known graph.

r Objective #1: Recognize graphs of common functions. |
¢/ Solved Problem #1 N Pencil Problem #1 rd
1. True or false: The graphs of the standard quadratic 1. True or false: The graphs of the identity function
function f(x)= x> and the absolute value function f(x)=x and the standard cubic function
g(x)= |,\| have the same type of symmetry. g(x)= x* have the same type of symmetry.

True. Both functions are even and their graphs are
symmetric with respect to the y-axis.

r Objective #2: Use vertical shifts to graph functions.
& Solved Problem #2 \ Pencil Problem #2,/>
2. Use the graph of f(x)= |)e] to obtain the graph of 2. Use the graph of f(x)= x> to obtain the graph of
g(x)zlxl+3. g(x)=x2—2.

The graph of g is the graph of fshifted vertically up by
3 units. Add 3 to each y-coordinate.

Since the points (-3, 3), (0, 0), and (3, 3) are on the
graph of f; the points (=3, 6), (0, 3), and (3, 6) are on the

graph of g.
0,3) y
NI NCRI L AT &
(=3, )N 3 070
NN ] f
-3, 3N 1Y
0,000 x
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Objective #3: Use horizontal shifts to graph functions.

3.

‘/ Solved Problem #3

\ Pencil Problem #3/

Use the graph of f(x)= Jx to obtain the graphof | 3. Use the graph of f(x)= |x| to obtain the graph of

g(x)=+x-4.

g(x)=x—4=f(x-4)

The graph of g is the graph of f shifted horizontally to the
right by 4 units. Add 4 to each x-coordinate.

Since the points (0, 0), (1, 1), and (4, 2) are on the graph
of £, the points (4, 0), (5, 1), and (8, 2) are on the graph

of g.
)y T T T
“5la, 1
/1(4,2) T
aierces
& AY
0, 0)[ (4, 0) \ T8>
FHenie

g(x)=|x+4|.

Objective #4: Use reflections to graph functions.

&/ Solved Problem #4 N Pencil Problem #4”
4a. Use the graph of f(x)= |,\| to obtain the graph of 4a. Use the graph of f(x)=x" to obtain the graph of
g(x)= —|x|. h(x)= -5,

The graph of g is a reflection of the graph of fabout the
x-axis because g(x)=—f(x). Replace each y-coordinate

with its opposite.

Since the points (=3, 3), (0, 0), and (3, 3) are on the
graph of f; the points (=3, =3), (0, 0), and (3, —3) are on

the graph of g.

(._

(_3s

W] I I m-f
FNJF Zm
3,3) ( |’3)
|

A 5 x
_3) /:/ NG, —-3)
L1 |
#(0,0) { mg
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4b. Use the graph of f(x)= Ix to obtain the graph of

h(x)=3Y-x.

The graph of / is a reflection of the graph of fabout the
y-axis because /i(x)= f(—x). Replace each
x-coordinate with its opposite.

Since the points (—1, —1), (0, 0), and (1, 1) are on the
graph of f; the points (1, —1), (0, 0), and (-1, 1) are on the
graph of /.

4b. Use the graph of f shown below to obtain the graph
of g(x)=f(-x).

EEEE S EERE

s . SRR/ (() ())
[ RE TR . A

44

Objective #5: Use vertical stretching and shrinking to graph functions.

o/ Solved Problem #5
5. Use the graph of f(x)= |,x| to obtain the graph of
g(x)= 2|x|.

The graph of g is obtained by vertically stretching the
graph of fbecause g(x)=2f(x). Multiply each
y-coordinate by 2.

Since the points (-2, 2), (0, 0), and (2, 2) are on the
graph of f, the points (-2, 4), (0, 0), and (2, 4) are on the
graph of g.

2,4)
\ & f
A

(_25 4) y
b "5 N\
\

I
)
{
1

i)
1
(-2, 2)N\{/#(2,2)

! ! !
T

(0, 0)

N Pencil Problem #55°
5. Use the graph of f(x)= x* to obtain the graph of

1 3
h(x)=—x".
1(x) 2/\
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r Objective #6: Use horizontal stretching and shrinking to graph functions.
¢/ Solved Problem #6 N Pencil Problem #65
6. Use the graph of fshown below to graph each 6. Use the graph of f shown below to graph each
function. function.
)7
)V
0,3 4
31 ( ’) - : RERN y=flx)
‘ \\ T e
ATN(2,70) (6, 0) BRRERH O SN
: é( + ). 5()': ) X (._4' 0): - : A i =\§4’:)) .
LN SN IN (2 3450
5 ' A2 (0:0)
T (=2, =2) 31 =
T WM
54

6a. g(x)=f(2x)
6a. g(x)=f(2x)

Divide the x-coordinate of each point on the graph of
fby 2. The points (-1, 0), (0, 3), (1, 0), (2, =3), and (3, 0)
are on the graph of g.

X

U

(0, 3)
1 -
\ (; 3 0|)_/(3, 0)

pdn
A5y
\/ -
'

(2,—3)
| N T

g() = f(2x)

:(—1’ 0)

6b. h(x)= f(Lx) 6b. g(x)=f(3x)

Multiply the x-coordinate of each point on the graph of f
by 2. The points (—4, 0), (0, 3), (4, 0), (8, =3), and (12, 0)
are on the graph of /.

)], LR
=L(0, 3)
/N (4, 0)(2,0)
:f;4 ¢
b X
(~4,0) N
8, -3
O O
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r Objective #7: Graph functions involving a sequence of transformations.

V Solved Problem #7

7. Use the graph of f(x)= x* to graph
g(x)=2(x-1)*+3.

The graph of g is the graph of fhorizontally shifted to the
right 1 unit, vertically stretched by a factor of 2, and
vertically shifted up 3 units. Beginning with a point on
the graph of f; add 1 to each x-coordinate, then multiply
each y-coordinate by 2, and finally add 3 to each
y-coordinate.

(-1, 1)—>(0,1) > (0,2) = (0,5)
(0,0) > (1,0) > (1,0) = (1, 3)
1, H)->2,1)>2,2)—>(2,5)

y

|
—

I
(0,5 %#2,5)
|

\ Pencil Problem #7 /

7. Use the graph of f(x)= x° to graph

h(x) = %(x— ) o

Answers for Pencil Problems (Textbook Exercise references in parentheses):

1. True (1.6#99)

ra
SiH-f=@ 4
i\U A SR
(-2,2)%\ /Ir(2, 2)
: :
T

5 X

!
L (1.6 #53) 3.

18

P . -
Partins— oLy
Iv|'=

-,
|

.:d

)

T
=
[
—=
4/

A —=

4a. 0,0 (1.6 #99) 4b.

12y, g
RN LA
N A
(—6,,2)\ . ~(2,2)
—(—4,0) acaly
(0, 0y
H (1.6 #83)
)7
-3
‘('_292) !
=',"/‘\' —4, 0)
(—4,0)J/'/ A x
7
10,02 72
[ T
) =f(=x) (1.6 #24)
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11

36

(1.6 #101)
y
—HA0HH
(=8,0) {5280
e ll”é(l-"
(=4, _2)(r*’|%
[
RN RN
gy =f (% -\')
(1.6 #29) 6b. (1.6 #30)

(1.6 #105)
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Algebra 3 Quiz 1.5-1.6

Name

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

Use the given conditions to write an equation for the line in the indicated form.
1) Passing through (5, 4) and parallel to the line whose equation is y = 2x - 6;

point-slope form
A)y-4=x-5 B) y =2x Cy-4=2(x-5) D)y -5=2(x-4)

2) Passing through (5, 4) and perpendicular to the line whose equation is y :%x +9;

slope-intercept form

A)y=—lx—£ B)y =- 9x-49 C)y=-9x+49 D) y =9x-49

Use the shape of the graph to name the function.

3) ~
y
A) Constant function B) Standard cubic function
C) Standard quadratic function D) Square root function

Begin by graphing the standard square root function f(x) = ~Jx . Then use transformations of this graph to graph the

given function.
4) g(x) = —alx+1+2

~

Y

B3

~

1
A
1
O
1
=
1
UN4
T
oS
X w

0: )i 4




A) B)

‘F ~
y y
A& AS
6 s
— s
b - =N
é i 3 P il N
¢ - i > ¢ ; =+ >
R A Y B84 X BB i=pt Grer X
< 2
TR
oioni }
O
5 6
Q.
; S
v w
Q) . D) &
y y
\&. o
5
Y Ay
HA
— 7 i
s — & -
¢ - > € >
B TE DY B8t X Wbt 6E8T X
2
A A
! 4
Tng e
5 6
Q!
8
v v

Solve the problem.
5) A deep sea diving bell is being lowered at a constant rate. After 11 minutes, the bell is at a depth of 400 ft.

After 40 minutes the bell is at a depth of 1900 ft. What is the average rate of lowering per minute? Round to
the nearest hundredth as needed.

A) 0.02 ft per minute B) 51.72 ft per minute

C) 37.50 ft per minute D) 47.50 ft per minute



