<@/ Core Connections: Course 3
Checkpoint Materials

Notes to Students (and their Teachers)

Students master different skills at different speeds. No two students learn exactly the
same way at the same time. At some point you will be expected to perform certain skills
accurately. Most of the Checkpoint problems incorporate skills that you should have been
developing in grades 6 and 7. If you have not mastered these skills yet it does not mean
that you will not be successful in this class. However, you may need to do some work
outside of class to get caught up on them.

Starting in Chapter 1 and finishing in Chapter 10, there are 11 problems designed as
Checkpoint problems. Each one is marked with an icon like the one above. After you do
each of the Checkpoint problems, check your answers by referring to this section. If your
answers are incorrect, you may need some extra practice to develop that skill. The
practice sets are keyed to each of the Checkpoint problems in the textbook. Each has the
topic clearly labeled, followed by the answers to the corresponding Checkpoint problem
and then some completed examples. Next, the complete solution to the Checkpoint
problem from the text is given, and there are more problems for you to practice with
answers included.

Remember, looking is not the same as doing! You will never become good at any sport by
just watching it, and in the same way, reading through the worked examples and
understanding the steps is not the same as being able to do the problems yourself. How
many of the extra practice problems do you need to try? That is really up to you.
Remember that your goal is to be able to do similar problems on your own confidently and
accurately. This is your responsibility. You should not expect your teacher to spend time
in class going over the solutions to the Checkpoint problem sets. If you are not confident
after reading the examples and trying the problems, you should get help outside of class
time or talk to your teacher about working with a tutor.

Checkpoint Topics

Computations with Positive Fractions

Evaluating Expressions and Order of Operations
Computations with Positive and Negative Fractions
Unit Rates and Proportions

Solving Equations

Multiple Representations

Transformations

Solving Equations with Fractions (Fraction Busters)
Scatter Plots and Association

Laws of Exponents and Scientific Notation
Problems Involving Square Roots
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Checkpoint Number 1
Problem 1-90

Computations with Positive Fractions

Answers to problem 1-90: a. #£=17%, b. 2, c. 7%, d.12,e.4, f. &
To add or subtract fractions a common denominator is needed. Once a common
denominator is found, you either add or subtract the numerators. To add or subtract mixed
numbers, you can either add or subtract their parts, or you can change the mixed numbers
to fractions greater than one. To multiply fractions, first change any mixed numbers to
fractions greater than one, then multiply the numerators and multiply the denominators.
To divide fractions, multiply the first fraction by the reciprocal of the second.

Example 1: Compute the sum: 83 +42

Solution: This addition example shows adding 83=8+3 ~ = 85
the whole number parts and the fraction parts 42 =442 . —a 8
separately. The answer is adjusted because the > > =
fraction part is greater than one. 128=135

Example 2: Compute the difference: 2 % - 1%

Solution: This subtraction example shows 2 é -1 % = % - %
changing the mixed numbers to fractions 13 9
greater than one and then computing in the %6 'ﬁ,‘g E,
usual way. 65 54 _ 11
30 30 0

Example 3: Multiply 3%-21
a1l A1 _10 5_105 _5Z5_ 25 _ ol
Solution: 3§~25_?-§_3f_3_7_?_8§

Example 4: Divide 11+17

Solution: 11+1

490 Core Connections: Course 3



Now we can go back and solve the original problem.

bo1-3=§-3-3

c. 41i23=442+1 3 6414, 3 3 6444264871
d 53-35=%-%=2 4% % %-v-1%

e Shi=l3=Af=1=4

£ 1.1l227.3_7.2_14_7

t8 2 8 2 8 3 24 12

241 4_1
1. 5+ 2. $-1
3. 2%+% 4. 42_1&
1. 25 2.7
3.1 1
2_5 6.12
2 _ 1 1,13
13. %1% 14, 24414
15. 13+2% 16. 2+21
1. L s
17. L+4 18. 51-3
19. 173 20. 24+14
3 7 7 _ 51
21, 43+15 L 22. 6L-21
23. 11415 24, 22+31
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Answers:
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11.

13.

15.

17.

19.

21.

23.
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10.

12.

14.

16.

18.

20.

22.

24.
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Checkpoint Number 2
Problem 2-86

Evaluating Expressions and Order of Operations

Answers to problem 2-86: a. -8, b. 1, c.-2, d. 17, e. 45, f. 125

To evaluate an expression, calculate the value of the expression after each variable has
been replaced with its numerical value. Be sure to follow the order of operations when
doing the calculations as shown below:

Rules for Order of Operations (after substitution) Example:
13-3
1. Circle the parenthesis or any other grouped 3(6-3-1) + 4.52 - 5
numbers, and then circle the terms inside the 3(6-3-1) + 4.52 - (&3

grouping. (A fraction bar acts as parenthesis.)
2. Simplify each term in the parenthesis.
3. Circle the terms in the expression.

evaluating each exponential and then

4. Simplify each term until it one number by @ + (4(25))-
multiplying and dividing from left to right. 9

+ 100 -

. . 109-5=104
5. Combine terms by adding and subtracting from

left to right.

Example 1: Evaluate 2x? —3x+2 for x=-5

Solution: 2(=5)> —(=5)+2 =2(25)— (-5)+2 =50 —(-5)+2=50+5+2=157

x+2y
x=y

Example 2: Evaluate 5( ) for x=-3,y=2

Solution: 5 (%) = S(thg)ﬁ 5 (ﬁ) = -1
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Now we can go back and solve the original problem.

a.

b.

2x4+3y4+ 22 2(-2)+3(-3)+ 5= —4+-9+5=-8
x=y=(-2)-(3)=>-2+3=1

X+ —2+-3 =5 —_
2(%):>2(+):>2(?):>2(—1)_—2
362 = 2x 4125 3(=2)2 = 2(=2)+ 1 = 3(4) = 2(=2)+ 1 = 12— (=4) + 1 =17

3y(x + X% — y) = 3(=3)(<2 +(=2)2 — (=3)) = 3(=3) (-2 + 4 — (=3)) = 3(=3)(5) = —45

—20- —52(1=2(= —25(1—(— =
z7(1-2x) 5-(1-2(-2)) 25(1-(—4)) N 25:5) -125

y=x —3-(-2) =3-(-2)

Here are some more to try. Evaluate each expression using x=4, y=-2,z=-3.

494

1. 2x-3 2. 245
3. 3z-2y 4. xy-4z
5. y-2+x 6. z—-8-y
7. x2+10x—20 8. 2(2)
0. y2_3y+7 10. 2yz—x2
11. _%y 12. (y+Z)-%x
10+y
13. 2z(y+x%*-x) 14. 3y(;—31)
15 2(2) 16, 2x+y))(3+2)
17. y-5+32° 18. x?+12z—4y
2y2x 2 2
19. 35 0. x(3+zy)—2x
21. 22 +8zy—y? 22, xP-dy
2
23. 6z-y%+ 222 24, 2L
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Answers:

Checkpoints
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13.

15.

17.

19.

21.

23.

. 36

.17

W

10.

12.

14.

16.

18.

20.

22.

24.

. 14

72

([N}

495



Checkpoint Number 3
Problem 3-126

Computations with Positive and Negative Fractions

Answers to problem 3-126: a. —1I  b. 32

-1, 2,c12,d -14, e 35

2
3 i 12 7

Use the same processes with positive and negative fractions as are done with integers
(positive and negative whole numbers.)

Example 1: Compute %"’(_297))

Solution: When adding a positive number with a negative number, subtract the values and

the number further from zero determines the sign.

1, _9_ 12, 9 3_2_ _271__T7
37T 2032077203601 60~ 60

Example 2: Compute —1%—(-33)

Solution: Change any subtraction problem to “addition of the opposite” and then follow
the addition process.

1 9 1 9 5 18 _~» 13
—lz—(—3ﬁ)$—lz+3ﬁ=—lﬁ+3%—2%

Example 3: Compute -1 % + 7%

Solution: With multiplication or division, if the signs are the same, then the answer is
positive. If the signs are different, then the answer is negative.

.4 1

qlegLl__5.15__5 -1
l3z+75= =

5.2 __
4772 41577234776

Now we can go back and solve the original problem.

a. Both numbers are negative so add the values and the sign is negative.
1y 3__18,.33__8.,_ 9__11
3778 387783 T T 24 24
b. Change the subtraction to addition of the opposite.

1 1\_~»1 1 _ 1 2 1.3 _ 2 3_~25
23—(—15)—2§+1§—2+§-§+1+5'§—2+€+1+€—36
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c. The signs are the same so the product is positive. Multiply as usual.
4l.o_1__21. _1_TF1_7_42
5

5737757375475

d. The signs are different so the quotient is negative. Divide as usual.
2._1_2._2__22__4__|1
3

37273 717 313
e. When adding a positive number with a negative number, subtract the values and the

number further from zero determines the sign.
13 1__7,16__7 3,16 4__ 21, 64_43 _37
l4+53=—7+3= + + 34

4 3 4 3 3 4 27127 12

f. The signs are the same so the quotient is positive. Divide as usual.

52, 41_ 8. 1_ 8 6_882_16_+~2
25+-1g=-3+-5 3 7_;{.7_7_27

Here are some more to try. Compute each of the following problems with fractions.

1 -2+1 2. 3-(-%)

3. -3+3 4. -18+(-2)
5. (33)(-3) 6. 242

7. 25+-4 8 3%+(—4§)
0. 14-[31) 0. (23)(-3)
1. —43-(-3) 12. 2+-1%

13. -5-23 14, -3+-14
15. 51+-3 16. 103 +(-21)
17. 51+(22) 18. 123-(-13)
19. 2835 20. 4Lt+-
21. 54 -(-28) 22, 64.-4
23. -22+31 24. 43 -14
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Answers:
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13.

15.
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21.

23.
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Checkpoint Number 4

j% Problem 5-76

Unit Rates and Proportions

Answers to problem 5-76: a. $0.84, b. 0.6, c. =$3.50, d. $11.88, e. =169 shots,
f. 34 teaspoons

A rate is a ratio comparing two quantities and a unit rate has a denominator of one after
simplifying. Unit rates or proportions (ratio equations) may be used to solve ratio
problems. Solutions may also be approximated by looking at graphs of lines passing
through the origin and the given information.

Example 1: Sam paid $4.95 for % pound of his favorite trail-mix. What is the unit
price (dollars per pound)?

$4.95

I pound

Solution: The unit price is . To create a unit rate we need a denominator of “one.”

$495%  $4954

3 3 _ 4 _
ot d ~ Tpound $4.95 - 3 = $6.60 per pound
3

3
4

Example 2: Based on the table, what is the unit growth rate (meters per year)?

+2 S FAn.
olution:
d l meter
height (m) 15 17 2 meters _ 2 meters+10 _ 5 _ 1 meter
years 75 35 10 years 10 years+10 1 year 5 year
—T
+10

Note: This same kind of information might be determined by looking at a graph.

Example 3: In line at the movies are 146 people in front of you. If you count 9
tickets sold in 70 seconds, how long will it take before you buy your ticket?

9 tickets _ 146 tickets .
70 seconds X . SOlVlng

yields 9x=10220 so x =1135.56seconds or =19 minutes.

Solution: The information may be organized in a proportion

: 4
the proportion — =146
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Now we can go back and solve the original problem.

$189-2  $189.4

$189  _ 9 5 .
9 1 pound — $1.89- 9= $0.84 per pound

4

1 N 4
2 I pound pound 9

b. For every increase of three grams, the length increases by five centimeters.

3 grams _ 3 gram
5cm ~ 5 cm

c. The graph passes through (10 bottles, $35). 5 ‘zﬁﬂes = $3.50 per bottle.

200 vitamins _ 500 vitamins — ~
d. 200 vitamins 500 vitamins —, 700 x = 237.50 = x = $11.88

72 made __ X _ ~
€. 55 attempts = 200 atemps = 85x =14400 = x =169 made

1
— teaspoon
f. 723 :5x :)éx:%:x:1023
3 cup cups 4
4

Here are some more to try. In problems 1 through 10 find the unit rate and in problems 11
through 20 use ratios to solve each problem.

1. Amy usually swims 20 laps in 30 minutes. What is her rate in laps per minute?

2. For %of a pound of peanuts, Jimmy paid $2.35. What is the unit rate (dollars per
pound)?

3. In 7 minutes, Jack types 511 words. How many words does he type per minute?

4. Using the graph below, determine how long it takes to mow an acre of grass.
\

Acres =

0.5 1.0 1.5

Hours
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5. The table below illustrates the growth of baby Martha through her first months.
Based on the information given, how much did Martha grow each month?

Length (in.) 19 21.6 25.5

Age (months) 1 3 6

6. If Christy and Lucas eat 4 cups of popcorn in 30 minutes, how many minutes does it
take them to eat a cup of popcorn?

7. In the past year, Ana has spent $7, 440 on her rent. What is the unit cost (dollars per
month)?

8. While constructing his house, the little piggy found that 4 bundles of sticks contained
a total of 208 sticks. How many sticks are in each bundle?

9. Meg knows that it takes 16 minutes to read % of the chapter. How long will it take
her to read the entire chapter?

10. At the frozen yogurt shop, Colin pays $3.28 for his treat, which weighs 8 % ounces.
What is the unit cost (cents per ounce)?

11. When Sarah does her math homework, she finishes 10 problems every 12 minutes.
How long will it take for her to complete 35 problems?

12. Ben and his friends are having a TV marathon, and after 4 hours they have watched
5 episodes of the show. About how long will it take to complete the season, which
has 24 episodes?

13. The tax on a $400 painting is $34. What should be the tax on a $700 painting?

14. Use the table below to write and solve a ratio for how long it will take Isadora to earn
$120.

$ Earned 25 37.50 75

Days Worked 4 6 12

15. While baking, Hannah discovered a recipe that required 2 cups of sugar for every
2 icups of flour. How many cups of sugar will she need for 4 cups of flour?
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16. Based on the graph, how many cups of water does Shelby drink in 7 hours?

A

Cups
of
Water

10 1.5 20

Hours Passed

17. My brother grew I%inches in 2 %months. How much should he grow in one year?

18. On his afternoon jog, Chris took 42 minutes to run 3%miles. How many miles can he
run in 90 minutes?

19. If Caitlin needs 1 % cans of paint for each room in her house, how many cans of paint
will she need to paint the 9-room house?

20. Stephen receives 6 gumballs for every two hours of homework he does. If he wants
22 gumballs, how many hours will he need to work?
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Answers:

Checkpoints

11.

13.

15.

17.

19.

1 3 inches
10 month

$620
month

18 2 minutes
42 minutes
$59.50

15 cups

8 Zinches

16%cans

6

10.

12.

14.

16.

18.

20.

2. $3.13

4. % hours

7 1 minutes
: 2 cup

sticks
.2 bundle

$0.40
ounce

19 1 hours
19 1 days
112 cups
8 5 miles

7 % hours
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Checkpoint Number 5
Problem 6-111

Solving Equations

Answers to problem 6-111: a. -2, b. 1%, c. 3, d. no solution

Equations may be solved in a variety of ways. Commonly, the first steps are to remove
parenthesis using the distributive property and then simplify by combining like terms.
Next isolate the variable on one side and the constants on the other. Finally, divide to find
the value of the variable. Note: When the process of solving an equation ends with
different numbers on each side of the equal sign (for example, 2 = 4), there is no solution
to the problem. When the result is the same expression or number on each side of the
equation (for example, x+ 3 =x+ 3) it means that all numbers are solutions.

Example 1: Solve 4x+4x-3=6x+9

Solution: 4x+4x—-3=6x+9 problem
8x—-3=6x+9 simplify
2x=12 add 3, subtract 6x on each side
x=6 divide

Example 2: Solve 4x+2—-(-x+1)=-3+(-x+5)

Solution: —4x+2—-(—x+1)=-3+(-x+5) problem
—4x+2+x—-1=-3-x+5 remove parenthesis (flip)
Bx+1=—x+2 simplify
2x=1 add x, subtract 1 to each side
xX=- % divide

Now we can go back and solve the original problem.

a. 3x4+7=—x—1 b. 1-2x+5=4x-3
4x=-8 2x+6=4x-3
x=-2 9="6x
1
1§=X
C. 2x—-6=2-4x—(x-1) d. 3x-4+1=-"2x-5+5x
2x—-6=2—-4x—-x+1 3x—=3=3x-5
2x—-6=-5x+3 -3=-5
3x=9 —3 # —5 = no solution
x=3
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Here are some more to try. Solve each equation.

Answers:

Checkpoints

1.
3.

11.

13.

15.

17.

19.

11.

13.

15.

17.

19.

2x—3=—x+3

6-x-3=4(x-2)

. —(x+3)=2x-6

1+ 3x—x=x-4+2x

4y—-8-2y=4
—243y=y-2-4y
—x—-3=2x-6
2x—1-1=x-3—-(-5+x)
—4+3x—-1=2x+1+2x

7=3x—4—(x+2)

W=

10.

12.

14.

18.

20.

10.
12.

16.
18.

20.

L 3x+2+x=x+5

4x—-2-2x=x-5

. —x+2=x-5-3x

. 5x—=-34+2x=x+7+6x

-x+3=6
2(x=2)+x=5

10=x+5+x

. 34+3x—x+2=3x+4

2x—T=-x-1

S5y+(-y=2)=4+y

. =3

. =7

. no solution
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Checkpoint Number 6
Problem 7-114

Multiple Representations

Answers to problem 7-114:

a. figure # |0|1|2| b. X |O|1|2|
# of tiles ‘4‘6‘8‘ y ‘7‘4‘1‘
y
A
10 21\
©n p)
[P,
=, 4
G
=} = L oY
S 2x+ 4 i \
2
< > I
1 2 3 -« >
X
¢ Figure# 12\‘3
c. y=3x+l d. figure # |0|1|2|3|
# of tiles ‘6‘4‘2‘0‘
VA
15| A
1
1
8]
pa }/ y=—2x+6

IS

ol

If you know one representation of a linear pattern, Table

it can also be represented in three other different / \
ways. Linear representations may be written as Graph Rule
equations in the form y=mx+b where m is the

growth factor and b is the starting value. Pattern /
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right, create an x — y table, a

graph, and write the rule as an
equation.

Example 1: Using the pattern at E

Figure 0

Figure 1

Figure 2

Figure 3

Solution: The number of tiles matched with the figure number gives the x — y table.

Plotting those points gives the graph. Using the starting value for b and the growth factor
for m gives the information to write the equation in y = mx+5b form.

figure # (x) 0 |1 |2 |3
#oftiles(y) |3 |5 |7 |9

The starting number is 3 tiles and the
pattern grows by 2 tiles each figure so
the equation is y=2x+3.

A Total Number of Tiles

YA

A

N

W A Ui N

_— N

1

1]
(8%}

\

4

Figure Number

a4

Example 2: Write an x — y table and the rule (equation) based on the graph below.

VA Solution:
o Place the given points in a table:
14V

] \

6 x 0 1 2 3

. y | 12 6 3

of N

< I The starting value is 12 and the
) o “growth” factor is —3. The equation is:

y=-3x+12

Checkpoints
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Now we can go back and solve the original problem.
figure # |0|1|2|

a. Start by making a table from the tile pattern. # of tiles ‘ 2 ‘ p ‘ g ‘

Since the starting value is 4 and the growth factor is 2 the equation is y=2x+4.
b. Make a table by replacing x in the rule with 0, 1,2, 3 and computing y. See the table
above. Plot the points from the table to get the graph shown above.
Looking at the table, the Plot the points from the table to get the graph shown above.

c. Looking at the table, the y-value changes from 1 to 10 in three growth factors so each
one must be three. Since the starting value is 1 and the growth factor is 3, the table and

equation are: X | 0 | | | ) | 3 | See the graph above.
v 4|70
y=3x+1

d. Again the table may be determined from the points on the graph. Looking at the table,
the starting value is 6 and the growth factor is —2 so the equation is y=-2x+6.

Here are some more to try. For each situation, complete the multiple representations web
by finding the missing x — y table, graph, and/or rule. Since there are many possible
patterns, it is not necessary to create one.

' S UNE
L 2. 0
1 v 2] ]
8
6
4
2
123 4 X
/
3.y=3x-2 4, | | | [1 | [ 1]
Figure  Figure Figgre
1 2 3
el

6. y=—4dx+12
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7 EH 11 11
7 12 8 - |
10 L |
8 . . .
6 Figure  Figure  Figure
. 1 2 3
4
2
N 123 4 | x
/
X -1 2
9. y==2x+7 10. | | | | |
el el ]
Answers: y=3x+2
yA
c |25 ]4] /
1 2 12 J
v |els]e]7] to| 1/
y=x+3 8
ol
a4 S
7 .
1 2 3 4 x
Y
SR I ETEY t o fofa]a]s)
v 2l |47 v |2 ]s s ]u]
y
\ \
19 7 y=3x+2
T
10 I y
8 A 10 /
/(
6 8
4 o)/
4
d ¥
1 23 4 x < >
123 4 x
J /
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KAENEIE]
128 |4 o]

6.

y

4

2 3

y=2x+1

AN

4

of1]2]s]
1 3‘5‘7‘

12
10

2 3 4

1

x+1

1
2

(

-

y

8.

KARNENE]
fof2]4]e]

7.

23

10

2¥

y=2x

|

2 3 4

1

04

-3
4x+5

y

=) &+ o
/
S
—
N | —
| en
— | wn
o | ~
Pd
= |~ /|
4 b
~
N
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Checkpoint Number 7
Problem 8-64

Transformations

Answers to problem 8-64: (Given in the order X, Y, Z) a. (-2, 2), (-2, 0), (1, 2),
b. (4,-1),(4,-3),,-1), c. (-1,4),(-3,4),(-1,1), d. (-8,-2),(-8,6),(-2,2)

Rigid transformations are ways to move an object while not changing its shape or size. A
translation (slide) moves an object vertically, horizontally or both. A reflection (flip)
moves an object across a line of reflection as in a mirror. A rotation (turn) moves an
object clockwise or counterclockwise around a point. A dilation is a non-rigid
transformation. It produces a similar figure to the original by proportionally shrinking or
stretching the figure from a point.

Example 1: Translate (slide) AABC left six units and down three
units. Give the coordinates of the new AXYZ.

Solution: The original vertices are 4 (0, 2), B (2, 5), and C (5, —1).
The new vertices are X (-6, —1), Y (-4, 2), and Z (-1, —4).

Example 2: Reflect (flip) AABC across the x-axis to get APQOR .
Give the coordinates of the new APQR.

Now reflect (flip) AABC across the y-axis to get AXYZ. Give the
coordinates of the new AXYZ.

Solution: The key is that the reflection is the same distance from the
axis as the original figure. For the first reflection the points are

P (4,-2), 0 (1,-4), and R (3,-6). For the second reflection the
points are X (—4,2), Y (-1,4), and Z (-3,6).

Example 3: Rotate (turn) AABC counterclockwise 90° about the
origin to get AMNO . Give the coordinates of the new AMNO.
Then rotate AMNO counterclockwise another 90° to get AXYZ.
Give the coordinates of the new AXYZ.

Solution: After the first 90° rotation, the coordinates of 4 (2,0), B
(6,0), and C (5, 4) became M (0, 2), N (0,6), and O (-4, 5). Note
that each original point (x, y) became (-y, x). After the next 90°
rotation, the coordinates of the vertices are now X (-2,0), Y (-6, 0),
and Z (-5, —4). After the 180° rotation each of the points (x, y) in the original AABC
became (—x,—y). Similarly a 270° counterclockwise rotation or a 90° clockwise rotation
about the origin takes each point (x,y) to the point (y,—x).
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Example 4: Dilate (enlarge/reduce) AABC by a scale factor of % B
from the origin to get AXYZ . Give the coordinates of the new

AXYZ.

Solution: Multiplying the coordinates of the vertices of AABC by

the scale factor gives the coordinates of the vertices of the new
AXYZ. Theyare X (-2,0), Y (0,3) and Z (1,—1).

Now we can go back and solve the original problem.

a. Sliding the triangle two units to the right and three units up increases the x-values by 2
and the y-values by 3. See the answers above.

b. Reflecting the triangle across the y-axis changes the x-values to the opposite and keeps
the y-values the same. See the answers above.

c. Rotating the triangle 90° clockwise moves the triangle into the second quadrant. The
original y-value becomes the new x-value and the opposite of the original x-value
becomes the y-value. See the answers above.

d. Dilating the triangle by a scale factor of two multiplies all of the coordinates by two.
See the answers above.

Here some more to try. For the following problems, refer to the figures below:

Figure A Figure B Figure C

State the new coordinates after each transformation.

1.

»

A O

512

Slide figure A left 2 units and down 2 units.

Rotate figure C 180° counterclockwise about the origin.
Flip figure B across the y-axis.

Flip figure B across the x-axis.

Slide figure A right 4 units and up 1 unit.

Flip figure C across the y-axis.

Core Connections: Course 3



7. Rotate figure B 270° counterclockwise about the origin.
8. Slide figure C left 1 unit and up 2 units.
9. Rotate figure A 90° clockwise about the origin.
10. Flip figure B across the line y=3.
11. Dilate figure B by a scale factor of 3.
12. Rotate figure A 180° counterclockwise about the origin.
13. Slide figure B 4 units down and 4 units to the right.
14. Dilate figure A by a scale factor of 4.
15. Rotate figure C 90° clockwise about the origin.
16. Flip figure A across the y-axis.
17. Dilate figure C by a scale factor of .
18. Slide figure C 3 units right and 2 units down.

19. Rotate figure C 180° about the origin clockwise.

20. Dilate figure A by a scale factor of 2.

Answers:

1. (-1,-2),(1,2),(3,0) 2. (4,-2),(4,-2),(2,3)
3.(5,2),(1,2),(0,5) 4. (-5,-2),(-1,-2),(0,-5)
5.(5,1,(7,5),(09,3) 6. (4,2),(4,2),(2,-3)

7. (2,6),(2,1),(5,0) 8. (-5,4),(3,4),(-3,-1)
9. (0,-1),(4,-3),(2,-5) 10. (5,4),(1,4),(0,1)
11. (-15,6),(-3,6),(0, 15) 12. (-1,0),(-3,-4),(-5,-2)
13. (-1,-2),(3,-2),(4, 1) 14. (4,0),(12,16), (20, 8)
15. (2,4),(2,-4),(-3.,2) 16. (-1,0),(-3,4),(-5,2)
17. (-2,1),(2,1),(-1,-1.5) 18. (-1,0),(7,0),(1,-5)
19. 4,-2),(-4,-2),(2,3) 20. (2,0),(6,38),(10,4)
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Checkpoint Number 8
Problem 8-140

Solving Equations with Fractions (Fraction Busters)

Answers to problem 8-140: a. %= 3%, b. =$1.74, c. -5, d. (12, 16)

Equations are usually easier to solve if there are no fractions. To eliminate fractions from
an equation, multiply both sides of the equation by the common denominator.

Example 1: Solve Jx+%=3 Example 2: Solve 1.1x +0.35x =29
Solution: Start by multiplying both Solution: Two decimal places
sides of the equation by 12 (the means that the common

denominator is 100. Multiply both

common denominator.) Simplify
sides by 100 and solve as usual.

and then solve as usual.

100(1.1x + 0.35x) = 100(29)

12(Lx+2)=12(2
(2 3) (4) 110x+ 35x =2900
6x+8=9 145x = 2900
6x=1 x=20
ng

Now we can go back and solve the original problem.

a. %x+%x:2 b. x+0.15x=$%2
15(%”%)6): 15(2) 100(x +0.15x) = 100($2)
100x +15x = $200
3x+5x=30
115x = $200
8x=30
30 _ 15 3 x=$1.74
c. =g d y=3x+8
x+2 ) _ x—=2 -1
21(%)_21(7) y=1x+10
T(x+2)=3(x—-2) 2x+8=2x+10
Tx+14=3x-6 6(2x+8)=6(Lx+10)
4x=-20 Ax+48 = 3x + 60
xX==3 x=12
y=2(12)+8=16
(12, 16)
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Here are some more to try. Solve each equation or system of equations.

1. %x+%x=5 2. y=32x+16
y=80x+4
6 _ x=2 —
3 5% 4. =3
y=%x—9
_ _ x+4
5. 5-4=3 6. f—3—%—2
S _ 2x=2 —
T. 5t =3x-1 8 ==—s=5-2
- _ 1
9. 02x+x=30 10. y=g%+7
y=x-3
- 2 _ 1
11. y——3x+2 12. x+3§—2x+§
__15
——T.X+3
4x _ 1_5
13. 3+5=2x-15 14. %_E
15. y=%x+8 16. y=7x+2
y=—%x—2 y=2x—10%
— _3
17. y=5-1 18. y=3x-10
— x+3 —
y=47 y=373
-1_17 2 . _,_10
19 XT—g 20 §X—X—?

Checkpoints



Answers:
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11.

13.

15.

17.

19.

10.

12.

14.

16.

18.

20.
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Checkpoint Number 9
Problem 9-130

Scatter Plots and Association

Answers to problem 9-130: a. box plot, b. scatterplot, c. See
graph at right, d. strong negative association, e. y=-3x+35,
f.$17,000, g. A slope of —3 means the car is losing $3000 in

value each year, y-intercept of 35 means the cost when new
was $35,000.

[N
o

S

Listed Cost
(in 1000s)

An association (relationship) between two numerical variables
on a graph can be described by its form, direction, strength, and
outliers. When the association has a linear form, a line a best fit
can be drawn and its equation can be used to make predictions
about other data.

5 10
Age of Car (years)

Example 1: Describe the association in the scatterplot at right.

Solution: Looking from left to right, except for point (¢), the
points are fairly linear and increasing. This is a moderate,
positive linear association. The point (e) is an outlier

T T T T T T

Example 2: For the scatterplot, draw a line of best fit
and determine the equation of the line.

15
Solution: Use a ruler or straightedge to draw the line that

approximates the trend of the points. If it is not a perfect
line, approximately the same number of points will be above
and below the line of best fit.

TR T T T T T T B

1
L]

W

To determine the equation of the line, draw in a slope triangle
and determine the ratio of vertical side to horizontal side. In
this case it is ‘%0 =-6. Estimate the y-intercept by looking at
where the line intersects the y-axis. In this case, it is 15
approximately 30. The equation of any non-vertical line may
be written in the form y = mx+b where m is the slope and b is

the y-intercept.

TN T T T T O I
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Now we can go back and solve the original problem.

(9%
[

a. Since the costs are a single set of data, a box plot is
convenient to show the distribution.

b. Age and cost are two sets of related data so a scatterplot
is appropriate.

Listed Cost
(in 1000’s)
3]
=]

—
o]

c. Reading from left to right, the scatterplot is decreasing,
linear and the points are close to the line of best fit. This
is a strong, linear, negative association.

d. Looking at the line of best fit, the slope triangle has a Age of Car (years)
ratio of —% and the y-intercept is approximately 35.
Placing that information into the equation of a line y=mx+b yields y=-3x+35.

e. Substituting x = 6 into the equation of part (c) yields y=-3(6)+35=17.

f. Slope represents the rate of change. A rate of change of —3 means that the value is
decreasing by 3 units (in this case each unit is $1000) per year. The y-intercept
represents the value at year zero or a new car.

Here are some more to try.

In problems 1 through 4, describe the association.

,_
3
G

—_
1. §m 2.
=165
B 160
B
QO
T 155
150
56 7 8 91011
Shoe Size 100 200 300 400 500
Horsepower
L]
61 .
L]
- .
3. 3 4.
153 1
s q ,
~— —+4 e
< .
3 e
T L
-+t
2 1 5

1
Age (years)

Car Weight
(1000’s of Ibs.)
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In problems 5 through 8 plot the data, draw a line of best fit and approximate the equation
of the line.

Distance to airport ‘ 5 ‘ 10 ‘
Cost of shuttle ($) 1417 [ 21313340

6 Hours of exercise/month ‘ 3 ’ 6 ’ 9 ‘ 12 ‘ 15 ‘ 18
" Rateof heartattack/1000 |24 | 21 [ 18 [ 12| 6 | ©

. _Hours spentstudying | 0 | 2 |2.5[28 |3 |45] 5
Score on test 6570 70 | 85 |80 | 95 | 100
g Hours since purchase ‘ 0 ‘ 2 ‘ 4 |6 ‘ 8 ‘ 10
" Numberof cookies | 24 [20 |14 | 11| 5 | 0
Answers:
1. strong positive association 2. no association
3. strong positive association 4. strong negative association
5. & 6.
@ 30 > %6‘?; .
10 TE°
Pl
s 3
10 20 30
Miles to airport 3.6 9 121518
Hours of exercise per month
2 24
7. 8.
%’ § 18
- S
5 oo .
5 2
o
3 £ s
1 5 10
Hours Studied Time since Purchase
(Hours)
=y=6x+063 =y=24x+10
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Checkpoint Number 10
Problem 10-29

Laws of Exponents and Scientific Notation

Answers to problem 10-29: a. 47, b. 1, ¢. 372 =
f. 8x1073

1 49 _ 4
9 d. m—4.9, e. 1.28x10 ,

The laws of exponents summarize several rules for simplifying expressions that have
exponents. The rules are true for any base if x#0.

x@ . xb = y(atb) (x)b = xab % = xla=b)
x

x0=1 _x_a :L
x(,l

Scientific notation is a way of writing a number as a product of two factors separated by a
multiplication sign. The first factor must be less than 10 and greater than or equal to 1.
The second factor has a base of 10 and an integer exponent.

Example 1: Simplify 4% -4

Solution: In a multiplication problem, if the bases are the same, add the exponents and
keep the base. If the answer ends with a negative exponent, take the reciprocal and change

the exponent to positive.

244 _4g42__1_ 1
4747 =4 T2 16

Example 2: Simplify ~ 27

Solution: Separate the fraction into two fractions with bases 3 and 5. With an exponent
on an exponent, multiply the exponents. Next, to divide expressions with exponents and
the same base, subtract the exponents.

325 372

235t (32} 54 36 54 58 63
5732 5l

The number in standard form is very large so it is common to give the answer using
exponents.
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Example 3: Multiply and give the answer in scientific notation. (8x10%)-(4.5x1072)
Solution: Separate the number parts and the exponent parts. Multiply the number parts
normally and the exponent part by adding the exponents. If this answer is not in scientific

notation, change it appropriately.

(8x10%)-(4.5x1072)=(8x4.5)-(10* x102)=36x102 = (3.6 x10')x 102 =3.6 x 103

Now we can be back and solve the original problem.
a. 42.45=402+3) =47 b. (59)%=503=50=1

c. 39.33=3")=32=1= d. 107172 =1.49=% =49

e. (8x10%)-(1.6x1072)=12.8x103=(1.28x10")x 103 =1.28 x 10*

£, 4000 = 451005 =0.8x102 = (8x107)x102 =8 x10°3
X

Here are some more to try. Simplify each expression. In problems 19 through 24 write the
final answer in scientific notation.

1. 54.571 7. 33.33.36
3. 7274y 4. 2242
5. 3935 (1) 6. (33-476).67
7. 373.30 8. 191.119793.%
9. L% 10 15140
1. (ii;j)o 2. (3327)3'34

13. (:i)_l 14, (72-73y
15, Bt 16. (214)_2-2-20
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Answers:

522

17.

19.

21.

23.

11.

13.

15.

17.

19.

21.

23.

()]
(425%x10%)-(2x107)

(6.9x107)-(3x102)

(6x1073)2

20.

22.

24.

10.

12.

14.

16.

18.

20.

22.

24.

90

(12x10%)-(7.1x1072)
(5.63%x1070)- (4 x1077)

27x10% +32x1072

312

N |—

313 . 2—17

1971273 =1
1923

143

8.52 x 102
2252 x10712

8.4375x10°
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Checkpoint Number 11
Problem 10-88

Problems Involving Square Roots

Answers to problem 10-88: a. /189 =13.75, b. 4145 =120, c. =437 cm,

d. See graph at right. y
L
If the lengths of any two sides of a right triangle are known, the ! /'//
third side may be found using the Pythagorean theorem: s 5%
(leg#1)? + (leg#2)* = hypotenuse? .
— 5+
Equations of the form (variable)?> = number may be solved using

square roots.

Example 1: Determine the length of the missing side in the triangle at 10

right.

20
Solution: The hypotenuse (20) is the side opposite the right angle and the

legs are 10 and . Then substituting this information into the Pythagorean
theorem:

10% + b2 =202
100 + b2 = 400
b? =300 = b =+/300 =17.32 units

Example 2: The distance (d) in meters an object falls under gravity in (¢) seconds is
found using the formula d =4.9¢2. How long does it take an object to fall 100 meters?

Solution: Substitute into the formula and solve for # by first dividing to undo the
multiplication by 4.9 and then square rooting to undo the squaring.

100 = 4.9¢2
100 _ .2 _ [100 _
49 =17 =1=4/5 =452 seconds
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Now we can go back and solve the original problem.

a. Substituting the given information into the Pythagorean theorem:
102 +x2 =172
100+ x2 =289 = x? =189 = x =+/189 =13.75

b. Graph the two points and draw the segment (d) determined by them. Use that segment
as the hypotenuse of a right triangle and determine the length of the legs. Use that
information in the Pythagorean theorem to determine the distance.

92 +8%2=4d>

81+ 64=d?> =d*>=145=d =145 =120

c. Use the formula for area of a circle: A = zr?, substitute the value of 4, and solve for r.
60 = 712

€0 _ 42 :>r=,/®z4.37 cm
T T

d. Create an x — ytable, fill in values for x, and compute the values of y. Note that for all
x<—-2,yis a square root of a negative number, which is not a real number.

See graph above.

X 2
y | EJo | 1 J14]17] 2
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Here are some more to try. Solve each problem.

In problems 1 through 6 find the length of the missing side.

1. 2.
¢ “ L 10
6
8 9
7
3. 4.
30 8
Cc
5. 6.
NN V180
7 6
P b
In problems 7 through 12 find the distance between the two points.
7. (1,2) and (7, 10) 8. (-2,4)and (6,-1)
9. (-1,-3)and (3, 1) 10. (4, 3) and (-5, 12)

In problems 11 through 16 find the required information.
11. A circle has area 100 ft>, what is the radius?

12. A ball falls from a second story window to the ground, a total of 15 feet.
How long did it take?

13. x2+7=11 14. 3x2-8=40
15. If a circle has an area of 75 square meters, what is the diameter?

16. A parachutist falls 300 feet before opening her parachute. How long was
she in free fall?

In problems 17 through 20 make an x — y table and draw the graph.

17. y=+x-2 18. y=+/2x+3
19. y=4s3 20. y=2Jx—1
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Answers:

526

11.
13.
15.

17.

18.

19.

20.

c=10 2. a=+19~436

¢ =~/964 = 31.05 4. b=176=1327

a=5 6. b=12

10 8. /89=943

V32 =566 10. V162 =1273

About 5.64 ft 12. About 1.75 seconds
x=2 14. x=4

About 489 meters 16. About 7.82 seconds
o] 2| 3 |4 5| 6
y|-2]-1]-059[-027]0]024]045 T
x|3] 2] 1] o 1] 2]3 4

v|o]os|o7t]os7 |1 ]112]122

xlo] 1 |2 3| 4] 5 |6

v|3]| 4415545583 6.16 | 6.46
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