




















Mathematics Answer Key

The rectangle forms the curved surface of the
cylinder. The length of the rectangle is equal to
the circumference of the circular base.

C=mnd
C=mn-+5
C =157

The rectangle has a length of 15.7 m and a
width of 2.8 m. The area of the rectangle is
15.7 < 2.8 = 43.96 m?.
The cylinder has two circular surfaces. Use the
formula for the area of a circle. Each circle has a
diameter of 5 m. The radius is half the diameter.
The radiusis 5 ~ 2 = 2.5 m. Use 2.5 for r.

A= Uu?

A= U (25?2 = 19.635 m?
The area of one circular surface is about
19.635 m?.

To find the surface area, add the areas of all the
surfaces.

S =~ 43.96 + 2+ 19.635 =~ 83.23

Rounding to the nearest square meter, the
surface area of the cylinder is 83 m?.

Question 77 (page 188)

C Correct. The surface area of a prism is the sum

of the areas of its surfaces.

To find the area of the triangular surfaces,
measure the length of the base of the triangle
and its height. The length of the base is 3 c¢m,
and the height is 2.6 cm.

Use the formula for the area of a triangle.

_1
A—2bh
1.4,
A—2 326
A =39 cm?

The area of each triangular surface is 3.9 cm?.

Find the area of the rectangular surfaces.
Measure the length and width of one of the
rectangles. The length is 4.4 cm, and the width
is 3 cm. The area of each rectangular surface
is 3 + 4.4, or 13.2 cm?.

Find the sum of the areas of all the surfaces to
find the total surface area of the prism. The
prism has 2 triangular surfaces and 3
rectangular surfaces.

S=239+3-13.2="7.8+ 39.6 = 47.4 cm?
Choice C, 47 cm?, is closest to this value.

Question 78 (page 189)
A Correct. The edge length of the cubical box is

Question 79 (page 189)
B Correct.

Question 80 (page 190)
B Correct.
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equal to the diameter of the base of the cone,
represented by 2r. As the dimensions of the cube
are all 2r, the volume would then be equal to the
expression (2r)3.

The passageway is a rectangular prism.
Calculate the volume of the prism.

V = Bh = (lw)h
V=643
V=172 ft3

The part of the pipe that is inside the passageway
is a cylinder that is 6 feet long, A = 6 ft. The
radius, r, of the cylinder is the diameter divided
by 2.
r=30+2=15in.
Convert the radius to feet; divide 15 by 12.
r=15 + 12 = 1.25 feet
Calculate the volume of the cylinder.

V = Bh = U?h
V= U (125)°2-6
V =~ 29.45 ft3

Subtract the volume of the pipe from the volume
of the passageway to find the volume of
insulating material needed to fill the space
around the pipe.

72 — 29.45 = 42.55 ~ 43 ft?
To the nearest cubic foot, the volume of the space

to be filled with insulating material is 43 cubic
feet.

On her walk to the scenic overlook, Jillian follows
the sidewalk. She walks 300 + 475 = 775 ft.
Compare this distance to the shortcut.
Her journey along the sidewalk and her
shortcut form a right triangle. The shortcut
is the hypotenuse, c, of the right triangle.
Use the Pythagorean Theorem to calculate
the length of the shortcut.

¢ = V300% +475% = /90,000 + 225,625

= V315,625 = 561.81




Subtract the length of the shortcut from the
distance walked on the sidewalk to determine how
much shorter the trip back to the parking lot is.

775 — 561.81 = 213.19 ft

To the nearest whole foot, the walk back to the
parking lot is 213 feet shorter.

Question 81 (page 190)

D Correct. The triangles are similar, so the lengths

of the corresponding sides are proportional. Write
a proportion. Compare the ratio of a known pair
of corresponding sides to the ratio of the
unknown side and its corresponding side. Let
x represent the length of side ST

LN _MN

RT ST

8 7

10 «x
Use cross products to solve for x.
8x =107
8x =70
x =875

The length of side ST is 8.75 units.

Question 82 (page 190)

The correct answer is 21.
The rectangles are similar, so the lengths of the
corresponding sides are proportional.

Let w represent the missing width.

smaller width  smaller height

larger width — larger height
18 _ 24
w28
24w = 18 - 28
24w = 504
w =21

The larger poster board is 21 inches wide.

@EPOPOEEE®EO
CJORCONONOROJOXONOXO)
COJOXCONONOROXOXK JONOIN
@EPOPOEEEOBI—
OJORONONORONOXONOXO)
CJORCNONCROXOXONOXO)
CJORCNONCRONONONOXO)

249

Mathematics Answer Key

Question 83 (page 190)

D Correct. If the dimensions of two similar figures

are in the ratio %, then their areas will be in the

. (a2 d® . .
ratio (5) =32 The diameters of the two circles

are in the ratio of g The area of the two circles
. . . (32 3?
will then be in the ratio (5) =5

the area of the larger circle to that of the smaller

= 2 The ratio of

circle is 9
T

Question 84 (page 191)

A Correct. When you multiply the dimensions of
a figure by a scale factor, the perimeter of the
figure changes by the scale factor. In this case,

the scale factor is %
To find the perimeter of triangle PQR, multiply the
perimeter of triangle MNO by the scale factor %

The perimeter of triangle PQR is 18 centimeters.

Question 85 (page 191)

D Correct.
When you multiply the dimensions of a three-
dimensional figure by a scale factor, the volume of
the figure changes by the cube of that scale factor.
Thegscale factor is 3. The cube of the scale factor
is 3°.

3% =27
To find the volume of the larger tank, multiply
the volume of the smaller tank by 27.
300 - 27 = 8100 gal
The volume of the larger tank is 8100 gallons.

Question 86 (page 191)

B Correct.

If the dimensions of two similar three-
dimensional figures are in the ratio %, then

. . . . (@3 d
their volumes will be in the ratio (5) =3 The

dimensions of the two figures are in the ratio 2.

3
The ratio of their volumes will be the cube of
that ratio.
(2)3 _2_ 8
3 33 27



Question 87 (page 191) ()
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To find the volume of the smaller box, multiply
the volume of the larger box by %

8 _ 48in?

The volume of the smaller box is 48 cubic inches.

Correct.

Substituting into V = %mﬁ gives V = %n(G)S,

since the radius is 6 inches. Therefore

V= %n - 216, which gives a volume of

approximately 904 cubic inches.

Question 88 (page 191)

A

Correct. Use the formula for the total surface
area of a prism: S = Ph + 2B. The height of the
prism is 4. The perimeter of the triangular base
is 3 + 4 + 5 = 12. The third side of the right
triangle is 5 since this is a Pythagorean triple.
The area of the triangular base is % 3.4 =6.

Therefore S = (12)(4) + 2(6), or 60 square feet.

Q Objective 9

Question 89 (page 211) “‘

B

Question 90 (page 211) c

B

Correct.
Use a proportion to determine how many hours
Rhonda actually spent on the project.

Let n represent the number of hours Rhonda
actually spent on the project. Write a proportion.

12 80
n 100

80n = 12 - 100

80n = 1200
n=15

Rhonda actually spent 15 hours on the project.

Correct.
Use a proportion to solve this rate problem.
Write two ratios, each of which compares the
number of switches to the number of hours.
Let x equal the number of hours required to
manufacture 210 switches.

35 _ 210
1.5 x
35x = 1.5 - 210
35x = 315
x=9

It will take the worker 9 hours to manufacture
210 switches.

Question 91 (page 211)

A Correct. The events are dependent because the

Question 92 (page 211)
C Correct.
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outcome of the first draw affects the outcome of
the second draw. Find the probability of the first
event. For the first draw, 4 of the 25 possible
outcomes are numbers less than five: 1, 2, 3, and
4. The probability that the first number drawn

will be less than 5 is %

P(1st < 5) = %

Find the probability of the second event. One
number was drawn, so now there are only 24
numbers in the box. If the first number drawn
was a number less than 5, only 3 of the 24
possible outcomes can be numbers less than 5.
The probability that the second number drawn

will be less than 5 is %

P(2nd < 5) = %

The probability that both numbers will be less
than 5 is equal to the product of the two
probabilities.

P(1st <5 and 2nd < 5) = P(1st < 5) « P(2nd < 5)

_4 3 _12 1
T 25 24 600 50

In 811 times at bat, Reggie got

210 + 20 + 1 + 6 = 237 hits. The experimental
probability that Reggie will get a hit during his next
time at bat is the ratio of the number of times he got
a hit (237) to the number of trials (811).

237
311~ 0.292

The probability that Reggie will get a hit during
his next time at bat is 0.292.



Question 93 (page 212)

C Correct.
Use the experimental probability to predict the
number of seeds that will be 2 inches or more in
height.

There were a total of 9 + 16 + 26 + 24 = 75
plants in this experiment. Of these,

16 + 26 + 24 = 66 plants reached a height of at
least 2 inches after 3 months. The experimental
probability that %6plant2 ;Vﬂl reach a height of at
755 OF 5.

Let n represent the number of plants out of 600
that will reach a height of at least 2 inches.

Write a proportion.

least 2 inches is

n__ 22

600 25

25n = 600 - 22

25n = 13,200
n = 528

Therefore, 528 plants out of 600 can be expected
to reach a height of at least 2 inches in 3 months.

Question 94 (page 212)

C Correct. The median is the middle value when
the data elements are listed in order. Half the
scores are above the median, and half the scores
are below it. Therefore, Jean should use the
median of the data.

Question 95 (page 213)

D Correct.
Trish spent a total of

600 + 200 + 360 + 40 + 50 + 250 = $1500.
The plane fare should be % = % = 0.4,

or 40% of the graph. This is larger than i, or 25%,
of the graph and less than %, or 50%, of the
graph. The cost of food should be

200 2
1500 — 15 = 0.13, or 13% of the graph. Together,

plane fare and food should be 40% + 13% = 53%,
or slightly more than half the graph. Hotel costs
should be % = 2% = 0.24, or 24% of the graph.

Hotel costs will be slightly less than %, or 25%, of
the graph. Only choice D fits these requirements.

Question 96 (page 214)
B Correct. The January bar is slightly above 1000,

at approximately 1100. The February bar is less
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than halfway between 2000 and 3000, at
approximately 2400. The March bar is slightly
above 3000, at approximately 3100. The April bar
is between 2000 and 3000, at approximately
2600; it is higher than the February bar.

Question 97 (page 215)

A Incorrect. The mean gives the average of a set of
numbers, not the most frequently occurring data
element.

B Incorrect. The median gives the middle value of a
set of numbers, not the most frequently occurring
data element.

C Correct. The mode tells which value occurs most
frequently. In this case the mode is 7. The value
7 occurs 5 out of the 8 times listed. It shows that
Ava most frequently spends 7 hours studying
during a week.

D Incorrect. The range measures the spread
between the highest and lowest values in the
data, not the most frequently occurring data
element.

Question 98 (page 215)

A Incorrect.
Sales increased at a constant rate of 5 CDs per
week for the first three weeks, but they then
decreased during the fourth week.

B Correct. Calculate the mean number of CDs sold
per week.

280 + 285 + 290 + 285 + 295 + 300 —=
6 = 289.16 =~ 289

C Incorrect. The length of the bar for Week 6 is
three times the length of the bar for Week 1.
However, read the numerical values of the bars
from the graph. The value for the bar for Week 1
is 280. The value of the bar for Week 6 is 300.
Since 300 # 3 * 280, one bar is not three times
as large as the other.

D Incorrect. Calculate the total number of CDs
sold.

280 + 285 + 290 + 285 + 295 + 300 = 1735

Since 1735 3 1800, the store did not sell more
than 1800 CDs during the six-week period.

Question 99 (page 216)

A Correct. The minimum for this data set is 3, and
the maximum is 27. The median is 10, the lower
quartile is 5, and the upper quartile is 20.
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" Objective 10

Question 100 (page 231)
C Correct.

The length of the large rectangle is 6 feet.
Multiply 4 by 6 to find the number of tiles
needed for the length.

4.6=24
Multiply the number of tiles needed for the width

Question 101 (page 231)
D Correct.

Calculate the cost of the DVD player at Store A
with the 10% discount.

Use a proportion to find 10% of 119.

10 _ x
100 ~ 119
100x = 1190

x =119

10% of $119 is $11.90.
$119.00 — $11.90 = $107.10

The cost of the DVD player at Store A with the
10% discount is $107.10.

Calculate the cost of the DVD player at Store B
with the 15% off coupon.

Use a proportion to find 15% of 138.

15 _ x
100 ~ 138
100x = 2070

x = 20.7

15% of $138 is $20.70.
$138.00 — $20.70 = $117.30

The cost of the DVD player at Store B with the
15% discount is $117.30.

This is more than the cost at Store A. Subtract to
find the difference.

$117.30 — $107.10 = $10.20

The DVD player costs $10.20 more at Store B
than at Store A.

One way to solve this problem is to find the
number of tiles needed to fill the large rectangle
and then subtract the number of tiles that would
have been needed for the small rectangle that
will not be tiled.

If the tiles are 3 inches on a side, there are 4
tiles per foot (3 « 4 = 12).

The width of the large rectangle is 2.5 feet.
Multiply 4 tiles per foot by 2.5 feet to find the
number of tiles needed for the width.

4-25=10
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Question 102 (page 231)
B Correct.

by the number of tiles needed for the length to
find the number of tiles needed to fill the large
rectangle.

10 - 24 = 240
In the same way, find the number of tiles needed
to fill the small rectangle.
Number of tiles needed for the width: 4 < 1.5 = 6
Number of tiles needed for the length: 4 - 2 = 8
Number of tiles needed to fill the small rectangle:
68 =48
Subtract the tiles needed to fill the small

rectangle from the tiles needed to fill the large
rectangle to find the total number of tiles needed.

240 — 48 = 192 tiles
Jessica will need 192 tiles. The tiles are sold in

boxes of 100 tiles per box; she will need 2 boxes
of tiles.

The cost of producing 250 staplers can be found
by evaluating the original function for n = 250.

¢ =1.12n + 300

c =112+ 250 + 300
¢ = 280 + 300

c = 580

If the fixed costs increase by 15%, use a
proportion to find 15% of $300.

15 _ x
100 ~ 300
100x = 4500
x = 45

If the fixed costs increase from $300 to
$300 + $45 = $345, the increased cost per day
of producing n staplers is given by the formula
¢ = 1.12n + 345. The increased cost of producing
250 staplers can be found by evaluating the new
function for n = 250.

c=1.12n + 345

¢ = 1.12 - 250 + 345

c = 280 + 345

c =625



Find the percent by which the cost of producing
250 staplers increased.

625 — 580 = 45
What percent is 45 of 580? Write a proportion.

X _ 45
100 ~ 580
580x = 4500

x =~ 17.76

The cost of producing 250 staplers increased by
about 8%.

Question 103 (page 231)
C Correct. If Jesse and Philippe start at the same

time and meet along the road, they both travel
the same amount of time. Let ¢ represent the
time each travels. The rate they each travel
multiplied by the time they each travel is equal
to the distance they each travel (d = rt). The
distance Jessie travels plus the distance Philippe
travels equals 5 miles. Write an equation that
shows the sum of the distances they travel
equals 5 miles.

4 + 6t =5
10t =5
t=0.5

They will meet in 0.5 hour, or 30 minutes.

Question 104 (page 232)
C Correct. The function 2 = 12 — 0.1m when

rewritten as A = —0.1m + 12 is in the form
y = mx + b, so it is a linear function.

To find the height of the candle when it started
burning at m = 0, substitute 0 for m in the
function.

h =12 — (0.1)(0)

h=12-0

h =12
The candle was 12 inches tall when it started
burning.

To find the height of the candle when m = 120
minutes, substitute 120 for m in the function.

h =12 — (0.1)(120)
h =12 - 12
h=0
The candle can burn for at most 120 minutes

because in that amount of time its height will
have been reduced to 0 inches.
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If the height of the candle were directly
proportional to the number of minutes it burned,
the function comparing them would be in the
form y = kx. The function 2~ = 12 — 0.1m is not
in this form.

Question 105 (page 232)

A Correct. Let x represent the cost of the shirt. Then
2x represents the cost of the pants. The sum of the
costs of the three items, shirt + pants + shoes,
equals the total cost, $100. Use the equation
x + 2x + 40 = 100. If like terms are simplified,
this is the same equation as 3x + 40 = 100.

B Incorrect. Let x represent the width of the
rectangle. The length is 40 more than three
times the width. The length is 3x + 40.

To find the perimeter, use the formula P = 2(! + w).
100 = 2(3x + 40 + x)
100 = 2(4x + 40)
100 = 8x + 80

Use the equation 100 = 8x + 80 to solve

this problem.

C Incorrect. Let x represent the number of years.
To solve this problem, use the simple interest
formula I = prt. The interest rate is 3%, or 0.03.
Use the equation 40 = 100(0.03)(x), or 40 = 3x,
to solve this problem.

D Incorrect. Let x represent the number of cups
sold. If the student council earns $3 for each cup
sold, 3x represents the amount they earn for
selling x cups. To find the profit, subtract the

amount they spent on the cups. Use the equation
3x — 40 = 100 to solve this problem.

Question 106 (page 232)

C Correct. One way to find the values of x for which
flx) = g(x) is to write the following inequality and
simplify it.

flx) = g(x)
2(x—3)+72%x+7
2x—6+72%x+7

2x+12%x+7

Question 107 (page 233)

B Correct. The graphs show a pattern. All the
graphs are parabolas, and all are congruent. The
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x-intercepts of the graphs equal the value by
which x is decreased in the function.

The function y = (x — 1)? intersects the x-axis at
the point x = 1.

The function y = (x — 3)? intersects the x-axis at
the point x = 3.

The function y = (x — 5)? intersects the x-axis at
the point x = 5.

Based on this pattern, the function y = (x — 2)?
should intersect the x-axis at the point x = 2.

Question 108 (page 234)

A Correct. -
Look for the pattern. The dimensions of the
cylinders are increasing by a scale factor of 1.5.

3 45 675

973 ~ 45 " 15
6 9 135
16" 9 L5

To find the volume of the previous cylinder in
this series, you could increase its dimensions by
the same scale factor, 1.5.

Question 109 (page 234)
B Correct. Represent the number of visitors the site
had each week in terms of x.
First Week: x

Second Week: 2x
(twice as many as the first week)

Third Week: 2x + 22
(22 more than the second week)

Fourth Week: 2.5x
(2.5 times as many as the first week)

The mean of the number of visitors is equal to
the sum of the number of visitors divided by the
number of weeks for which records were kept, 4.

Represent their sum.

Istwk + 2ndwk + 3rdwk + 4thwk =
x + 2x + (2x +22) + 2.5x

Represent their mean.

x + 2x + (2x + 22) + 2.5x
4
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Centimeters

Grades 9, 10, and Exit Level
Mathematics Chart

LENGTH
Metric Customary
1 kilometer = 1000 meters 1 mile = 1760 yards
1 meter = 100 centimeters 1 mile = 5280 feet
1 centimeter = 10 millimeters 1 yard = 3 feet

1 foot = 12 inches

CAPACITY AND VOLUME
Metric Customary
1 liter = 1000 milliliters 1 gallon = 4 quarts
1 gallon = 128 fluid ounces

1 quart = 2 pints
1 pint = 2 cups

1 cup = 8 fluid ounces

MASS AND WEIGHT
Metric Customary
1 kilogram = 1000 grams 1 ton = 2000 pounds

1 gram = 1000 milligrams 1 pound = 16 ounces

TIME
1 year = 365 days
1 year = 12 months
1 year = 52 weeks
1 week = 7 days
1day = 24 hours
1 hour = 60 minutes

1 minute = 60 seconds

Continued on the next side
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Grades 9, 10, and Exit Level Mathematics Chart

Perimeter rectangle P=2l+2w or P=2(+w)
Circumference circle C=2nr or C=mnd
Area rectangle A=Ilw or A=bh
triangle A= % bh or A =%
trapezoid A=1k+b)h or A=rt0h
regular polygon A= % aP
circle A =nr?

P represents the Perimeter of the Base of a three-dimensional figure.
B represents the Area of the Base of a three-dimensional figure.

Surface Area cube (total)
prism (lateral)

prism (total)
pyramid (lateral)

pyramid (total)

cylinder (lateral)
cylinder (total)
cone (lateral)

cone (total)

S = 6s?

S = Ph

S =Ph + 2B
_ 1

S = > Pl

S=§PZ+B

S = 2nrh

S =2nrh + 2nr? or S=2nr(h +r)
S =nrl
S=nrl+nr2 or S=nr(l+r)

sphere S = 4nr?
Volume prism or cylinder V =Bh
pyramid or cone V= % Bh
sphere V= % nr?
Special Right Triangles  30°, 60°, 90° x, xV3, 2
45°, 45°, 90° x, x, x\N2

Pythagorean Theorem

a*+b=c?

Distance Formula

d=(,—x)%+ (y, - y)*

. Y= M
Slope of a Line m=y—%
Midpoint Formula M= (x1;x2 , L ;yZ )
Quadratic Formula x=—b+\b’—4dac
2a
Slope-Intercept Form of an Equation y=mx+b

Point-Slope Form of an Equation

y =y, =mx—x,)

Standard Form of an Equation

Ax+By=C

Simple Interest Formula

I =prt




