ALl

., asstgnments
. . will be
tf AVAILABLE: Students should complete 20 minutes of ALEKS datly too!
GRADED!
Email Your teacher § Mr. Sayjers for Log-in tnfo from 9:20 - 11am or 1pm-2:30 P Pleage be sure
seott.sayers@richlandone.ovg, naytontyan.green@dehlandone.org - to submiit
ievinfleteher@dehlandone.org, angela.williams@denlandons.org Your
completeot
packet NO
LATER
e AT CTHAN
5 days upon

0 returniing to

“m e o 7_’(14 qya de school.
Suggested Timelline
Technology-Free Alternative

. [ L]
Days Activity
Math Essentials Workbook
Read all the ttewms tn the margins and complete the
actlvities as directed.

1 Pages 153-157

2 - Pages 159-162,

3 Pages 170-175

4 Pages 177-181

5 Pages 183-186

6 Pages 188-190

7 Pages 192-193

8 Pages 192-193

9 Pages 199-203

10 Pages 205-209

1 Pages 211-216

12 Pages 218-224

13 Pages 226-232

14 Pages 234-239

15 Pages 241-244

16 Pages 246-252
1718 Pages 254-255
19-20 Pages 264-265

Name Jeatning




_—
pomain 4 e Lessop o1

Gommaen Cora Stato Standand:
3 762

SRR
...................

......................................
............
.......

Triangles can be ¢
onstruct ' i
R — . ;ﬁcﬁfa SIMple tools such as a ruler and protract si
a ruler and/or a protrastor by e gu;er drawing technology. When drawfngctr?gnggg ‘n%’i
. : » YOu m ' w
sometimes. It can involve some trial and a?:}:)? Fedto erase your work and start aver again

.............

Example 1

Using a ruler, co - IR :
g onstruct a triangle with side lengths of 3 centimeters, 4 centimeters, and

5 centimeters, j ia i
What kind of triangle is it? Is it possible to draw another kind of triangle?

Strategy Use a ruler.

Try drawing a triangl_e wjth one obtuse' angle~-an obtuse triangle.

3.cm

dem
The figure is not closed. An obtuse triangle is not possible.

Try drawing a triangle with only acute angles—an acute triangle.

4ecm
eet. An acute triangle is not possible.

The endpoints do not m

M




. , .
e right angle-—2 right triangle

Try drawing a triangle with on

You car| draw one unique tnangla with those s:de !engths a_nd it .S‘
a right triangle. : S

‘ iang e Ien ths of
Solution  Itis only possible to draw a right tnangle WD:f;;ld leng
| 3 oentumeters, 4 cent:meters, and 5 centlme .

N

When trying to construct a 'mangle wuth gnven side Iengths or angle measuress there are
several possibilities: e e e i
* The triangle may be umque’iy déﬁhe"f'c'i'.‘ lno{her ot’@;is;'you may only be able to
draw one triangle. Ll

* The triangle may be amblguously q;affnéq, ‘;rhfait jugtf‘ m;eéans you may be able to
draw more than one tnangle. ,’ffé‘-t* S

* The triangle may be nonemste
those measures,

nt lt may not be possnb!e to draw a trzangle with

-:', ey )

The tnangle in E:‘xample 1 rs umquely deﬁned W ;

¥




Example 2

I8 it possibl : . .
miy%ﬁmw Qiéiﬁ;:)ﬁﬁtﬁ@ a triangle with angles measuring 61°, 33°, and 86°? If so, can you
que triangle or can you draw many different triangles?

Strategy Use the triangle angle sum theorem to test the angle meaﬁui‘es-

Then decide if it is ible : » - :
. possible to dra i i
different triangles. W one unique triangle or many

Determine if the angle measures add to 180,
61° + 33° + 86° 2 180° .
» 180° = 180° ¢
. S0, atriangle with these angle measures is possible.

Use a protractor to draw one or more triangles with those angle measures.

61° 33° 61° o 33°
. 3cm . Bem

The two triangles above have the correct angle measures, but they
have different lengths. - 1

That is because triangles with the same angle measures are
similar to one another.

So, it is possible to draw many different triangles with those
angle measures. -

Solution A triangle with angles measuring 61°, 33°, and 86° is ambiguously defined
| because no side lengths are mentioned. It is possible to draw many
different similar triangles with those angle measures.

Another theorer that may help you when constructing triangles is given below.

RS

R i b o i
, ‘Triangle Inequality Theorem =~~~

The sum of the lengths of any two sides of a triangle i greater than thg
length of the third side. SR L
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Example 3 | 5 inches; B inches, and 15 incheg?
Can you construct a triangle with sidss measuring o N7

Strategy  Use the triangle inequality theorem.

Use the triangle inequahty theorem, : o |
| If this triagngle is possible, the sum of any two sidé‘ '?’”chﬁ should not be
greaater than the third side Iength : :

5 + 8>15? -' ttm@
13 < 15, so the mequahty 548> 15 i&"ho e
It is impossible to draw & triangle with’ those side:leng

Try to sketch a triangle wrth those dlmenswns so ymu can see why it'is

not possible.
Use units other than inches to keep your drawmg a manageabte size,

_, ,8 umts- ,

5 Units ,

s 15 unlts : o
There is no way 'to connect all three sldes. It. xs tmpossible to draw a
- triangle with those sude lengthsn o e

A triangle wu:h sides measuring 5 mches@. 8 mches, arid 15 inches does

Eang e .
EVE s

not. e;ust e e B s e

Solution

s it possxbfe to ""“5“ ‘«'Ct a tﬂangle with sudes measurmg 8 feet 9 feet, and 12 feet?

The triangle mequah’ty theorem states that the suim of the iengths of any two sldes ofa
triangle must be : than the Iangth of the thsrd snde

Use the theorem to determme af thxs tnangle IS possable or not
Is8+ 9> 12’?
s 8 + 12> 97
Is 9+ 12 > 87

The inequalities above are all true, so it poggipie fo aw a tri ;
Jengths of 8 feet, 9 feet, and 12 feet. ( | draw a triangle with side
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Choose the correct answer,

Which best describes a triangle with
side lengths of 6 inches, 8 inches, and

9 inches?

A. ambiguously defined
B. nonexistent

C. a unique, acute triangle

D. a unique, right triangle

Which best describes a triangle with
angles measuring 60°, 40°, and 100
A. ambiguously defined -

B. nonexistent

C. aunique, acute triangle

D. a unique, right triangle

Which best describes a triangle with
side lengths of 3 inches, 4 inches, and
8 inches?’

A. ambiguously defined

B. nonexistent

C. aunique, obtuse triangle

D. aunique, right triangle

4.

Which best desctibes a triangle with side
lengths of 5 centimeters, 12 centimeters,
and 13 centimeters?

A. ambiguously defined

B. nonexistent

C. aunique, acute triangle

D. - a unique, right triangle -

Lincoln constructs a triangle with one
side 5 inches long and another side

7 inches long, Which is not a possible
length for the third side?

A. 3 inches
B. Ginches
C. 11 inches
D. 12 inches

Maggie constructs a trjangle w1th one
side 7 centimeters long and another side
10 centimeters long, Which is not a
possible length for the third side?

A. 2 centimeters

B. 4 centimeters

C. 7 centimeters

D. 16 centimeters




f -

o "%"W&t & g !,' "
TR S oo P &*"5\&&‘5‘%@#&%

omain 4 e Legson 99

Cross Sections of
Three~Dimensmnal Figures

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxx

..................................................................

_. A three-dimensional figure
Itis not flat. Some examples

Bommon Gors State Standant
783

(:a;so called a solid figure) has length, width, and hetght
0 thre&-dnmenmonal figures are below.

A prism has a pair of
bases that are parallel,
congruent polygons,
Its other faces are
rectangles.

A rectangular prism has
6 faces that are rectangles.

. face

base

A cube is a rectangular
prism with 8 square faces.

A rectangular pyramid has a
base that is a rectangle,

| A pyramid has one base
that is a polygon. lts other
faces are triangles. . .
The height of a pyramid is’
called its altitude, and the
| height of its lateral face is
called its slant height.

| A square pyramid has a
base that is a square,

" e IBHIOX

slant height |

This view is called a cross section.

Example 1
A square pyramid is sliced by a plane that
as shown,

What is the shape of the cross section?

Visualize a plane, parallel to the base,

Strategy
| The cross section will have tha same shape a
it will be a square.
i re.
8olution  The shape of the cross section is a squa

is pérallel to its base,

A three-dimensional figure can be sliced by aplane to show a two damensaonal view.

slicing through the pyramid.
s the base.

159




Example 2

A rectangular prism is cut by the slanted P
What is the shape of the cross section?
g sliced by a thi“

lane shown.

Strategy  Visualize the prism bein
piece of wire.

Determine the angle at whlch ’ch‘a plane mtersecm K

the prism.
The plane is neither ho

rizonta! nor. vertical to the fzac;as of the prism,

' magine shcing the rectangular prism wnth a piece of wire.

Solgﬂon “ The shape of the cross section is éf parall elogram .

Example 3
L.ook at this cube,

How can a pl R
plane slice the cube so that the cross saction is a triangle?

Strategy vlsuallze using a plan

e
triangular cross section to s"% the cube to get a

180 » Domain 4: Geometry W | | /




Slice

Solution

', tg:s%,x;@b\ \~3“A&wg}§"*ﬁ‘m’ f&g&%\x}{Qﬁg W

Nan will slice this

through a Corner of the cube with & plane

The cross section of the cube

Cmached Exarhple{;'

.........................................

is shown above.

l‘* @’;’\

vvvvvvvvvvvvvvvvvvvvvvvv ¥

Pyramid with a plane that is perpendicular to the base and passes

through the top vertex.

What is the shape

What does “pérpendlcular” mean?

of the cross section?

i

Visualiz

e slicing the prism with a plane that is perpendicular to the base and passes

through the top vertex.

Make a sketch of the cross secti

; cross sec
The shape of *’?3 o

jon in the space below.

tion is .

—

161
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Choose the correct answer.

1. 'The rectangular prism is being sliced by a
plane parallel to its base. -

-

5mm

9mm

* What will be the shape of the

cross section formed?

How

A. parallelogram that is not a rectangie

B. rectangle that is nota square
C. squate
D. triangle

2. What is the shape of the crogs section
formed when the square pyramid is sliced
by a plane perpendicular to its base that-
does not pass through its top vertex?

parallelogram (not a squaxe)

square

Ow»

trapezoid
triangle

o

3. What is the shape of the cross section
formed when the rectangular pyramid
is cut by the plane parallel to its base?
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_ Getting the Idea

3

.....................................................................

&
2
& An angle Is a geometric figure formed by two rays that hav

vertex. The angle below can be named 1. 1 ik & a common endpoint called the

or LK.
J

-
y

K"

~e¢.

~Angles are measured in degrees (°) and can be classified by their angle measu.res“
~An acute angle is an angle that measures less than g0°,

A right angle is an angle that measures 90°.
- An obtuse angle is an angle that measures greater than 90° and less than 180°.

Intersecting lines can form some special angle pairs.

Adjacent angles are two angles with a side in common.
21 and £2 are one set of adjacent angles, R

Vertical angles are two non-adjacent angles, formed by intersecting lines, and are congruent.
21 and £3 are one set of vertical angles.

‘Supplementary angles are two angles whose measurgs have a sun|1 of 180",‘
Supplementary angles that are adjacent angles form a straight angle.

£4 and 2.3 are one set of supplementary angles. O
Complementary angles are two angles whose measures have a sum of 90°.
you can use the abbrevi‘ati’on, m.

To write the measure of an angle,
ﬁmLX-”

. ‘ > itfen as
For example, “the measure of angle X" can be written

R T

17
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Example 1
Look at the diagram on the right.
Find the following:

- a pair of complementary angles

-~ @ pair of supplementary angles <t 65°

- a' pair of adjacent angles

- @ pair of vertical angles _
Strategy  Use the definitions to identify the angle pairs.
Find a pair of coMp!ememtaw angles.

Find two angles that have a sum of 90°.

mAQi?R = 656° and mZAPS = 25°,

65° + 25° = 90°
Find a pair of supplementary angles.

Find two angles that have a sum of 180°.

mZLQPV = 116° and m4LTPV = 65°.

115° + 65° = 180°

Find a pair of adjacent angles.
Find two angles with a side in common.
/QPR and £ RPS have PR in common.

LTPV, LTPV and LQPY, and LQPV and LQPR.

Find a pair of vertical angles.
Find two nonwadjacent angles formed by intersecting lines.

BV and QT intersect at point P to form LQPR and £TPV.
These angles are vertical angles, and they are congruent.

Solution  LQPR and LRPS are a pair of complementary angles.
LOPV and LTPV are a pair of supplementary angles.
LOPR and LRPS are a pair of adjacent angles.
LOPR and LTPV are a pair of vertical angles.

Note: Another patr of supplementary angles is LQPR and AQPV

Note: Other pairs of adjacent angles are LRPS and £SPT, ASPT and

17




Example 2
It the figure, the measure of 41 i 350, £

What is the measure of £27

e 1N 2

&

7

Strategy  Look for a special angle pair.

Decide what type of angles are / 1 and £2.
The angles are adjacent angles that form a straaghi line.
So, £1 and 22 are supplementary angles

What angle measures do you know’?
The measure of 21 is 35°.
Supplementary angles have a sum of 180°.

‘Subtract 35° from 180° to fmd ’the m@asure of 42
180° — 35° = 145°

-Solution T,he_measure» of L2 is 145°,




Example 3
What are the measures of £x and 427

Strategy  Look for speaial relationships between angles. I
Find the measure of zx. | ’ ' -8
The measures of the angles in a triangle have a sum of 180°
Thefa measures given are 55° and a right angle, which measu;:as Q0°
Write an equation and solve for the measure of 2x. |
55° + 90° + m4ix = 180°
1456° + msx = 180°
145° — 145° + m4x = 180° — 145° -
m/x = 35°

Identify the angle relatlonshap of Zx and L2,
/x is adjacent to £z The two angles form a stralght line.
Supplementary angles are adjacent angles that form a straught fine.

So, /x and Lz are supplementary angles.

Recall the definition of supplementary angles.
Supplementary angles have a sum of 180°.

Write an equation to find the measure of £z.
msx + mzz = 180°
35° + msz = 180°
35° — 35° + msz = 180° — 35°
msz = 145°

2.x is 35°. The measure of £z is 145°.

Solution The measure of

[
173




o et o et

" The other angle measures (4n — 1)°. What is the value

The measure of one angle is

‘ ; 4
angle measures 59
of n?

‘Goached F.-'xarm:alewz

................................................................

Two angles are complementary angles. One

Complementary angles have a measure of n
and the measure of the other a

Write an equation for the total of the two angles. o
-+ .= 90

Solve the equation for n. ) . e

gle is

MWM""W .

To find the measure of the unknown angle substltute the value of n mto 4n - 1

S VI NN ,,1 Peos
‘.t-.“i RN ,.1” ) i

and evaluate,. '
Check that the sum of the angle measures ns 90°

The value ofnis | B R :

174 » Domain 4: Geometry




Choose the correct answer,

Use the diagram for questions 1-4.

1. “Wh‘icﬁ angks is corﬁplementaf} to LFAE?

A, LGAF
B. 4BAC
C. LDAE
D. LDAC

2. Which angle is supplementary to £ GAB

LBAC
LDAC
L DAE
LEAF

el s

3.

LDAC and £ GAF
LDAE and L BAC

A. LBACand LGAF
B.
C.
D. LCADand LDAE

4. Which pair of angles are vertical angles?

LEAG and £ BAC
LGABand £ DAF
£LDACand £ DAF '
o LBACand L CAE

ol S

£ A and £.B are complementary angles.
If mZ A is 35°, what is the measure
of LB

ich pair of angles are adjacent angles?

A, 55
B. 65°
C. 90°
D, 145°

£ Jand £ K are supplementary angles. If
m/ Kis 84° what is the measure of £/?

A, 16°

B, 86°
C. 96°
D. 106°

176



ain 4 ® Lesson 25

T Gomemon Core Siate Slandang
% 766 %
TR 'K*@W

««««««««««

.......................................................................

The area of a figure is the number of square units inside the f;
gure,

Below are some formulas that can be u&ed to find the areas of com
mon po

X

lygons.

Formula L T B

Triangie '
A = %bh, where b represents the
base length and h represents the
height. -

Parallelogram

A = bh, where b represents the
base length and h represents
the height.

Rectangle :
A = lw, where | represents the R w
length and w represents the width. '

Square
A = s°, where s represents the | s

len_gth of a side.

Trapezoid
z(b + b,)h, where b, and b,

represent the base lengths and h
represents the height.




Example 1
What is the area of this trapezoid?

Strategy Use the formula for the area of a trapezoid.

Write the formula for the area of a trapezoid.

A= Lo, +bh
Substitute the known values In the formula
and simplify.

Letb, = 10in. and let b, = 6 in.
CA=110in. +6in)x 8in. -

= }(161n) x 8 in.
= 8in. X 81in, = 64 in.?

Solution  The area of the trapezoid is 64 in.?

Example 2 o |
Phillip drew the figure on the right to represent the design of his
new garage. What is the area of the figure?

Strategy  Divide the figure into smaller, familiar figures.
Find the area of each figure. Then add to find
the total area,

Divide the figure into familiar figures. }
The figure is divided into a triangle and
a rectangle. '

Find the area of the triangle.
The height, h, of the triangle is 3 cm.

“To determine the base length, subtract the two' - |
known horizontal lerigths: 10 cm ~ 6 ¢m = 4, ¢

So, the base, b, of the triangle is 4 cm.
A of triangle = %bh

= % X4 X3 =6cm?
Find the area of the reciangle.
- The length, /, is 10 cm, and the width, w, is 9 ¢m,
A of rectangle = jw
=10 X 9 = 90 gm?

178 » Domaln 4; Geometry




Add those areas to find the total

_ are i
A of composite figure = a of the figure,

B + 90 = 96 om?
| om
Solution  The area of the figure is og Square centimet
. eters,
Sometimes you will not need an exact
, theed ar tanswer. Use roynd f | estirmate
ng to find an estimate
Example 3

What is the approximate area of the figure?

1M1~5 En.mf‘%im 2.?5 ?i‘l.

’"]"‘”‘“1 b iﬂ,ww»»j

Strategy Divide the figure into shapes whose area formulas you know

Divide the figure into 1 rectangle and 2 triangles.

2.751in.

Find the appmximate area of the rectangle.
A = lw
A= 2.75 X 1.25
= 3 X 1
=~ 3 in.?

Round each decimal to the nearest whole number.

Find the approximate area of the 2 triangles.
A = Jbh
A=1x126x15

s L
# 5 X 1 X2

~ 1in.? 2
There are 2 triangles: 2 X 1in

Add to find the approximate total area of the figure.
3in?+2inf=5in’

Round each decimal to the nearest whole number.

= 2 in.?

he figure is 5 square inches.

8olution  The approximate area of t
‘ 179
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CQS%hed Exampie

4 Aster made a sticker in the shape shown below.

4 cm ‘
\ | 1.2 cm N X
‘3em
1.5cem
What is the area of the sticker?
Aparalielogramanda are combined to form the sticker.

What is the formula for the area of a parallelogram?

Find the area of the parallél'c::gram.f

What is the formula for the area of a rectangle?

Find the area of the rectangle.

Add to find the total area of the figure.

The area of the stickeris i -

160 » Domain 4: Geomstry
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&hm@e the correct answer,

1. A rectangular playground is 85 feet
long and 60 feet wide. What is the ares
of the playground?
A 290 f*

B. 510ft

C. 2,550 f*
D. 5,100 £

2. A banner is shqped I;ke the tmang,k:
shown below.

3
i
1
H
H
{
i
i
H
+
9cm

What is the area of the banner?
A 14 cm? C. 28 cm’
B. 22.5cm’ D. 45cm’

3. A window is shaped like the tra.pezmd
shown below.

gin.

O

4.5in.
What is the area of the window?
A 47.25in} C. 141.75in/}
B. 63in? D, 283.5in}

o w

Which of the figures below have the

same area?

8m
4dm

m . Bm
Figure 1 Figure 2 -

o~ on/fem 7

12m 9m
Figure 3 Figure 4

figures 1 and 2
figures 2 and 3
figures 2 and 4
figures 3 and 4

What is the arca of a parallelogram with a
base 1ength of 12 yd and-a helght of 9 yd?

' A. 60 square yards

B. 90 square yards
C. 108 square yards
D. 120 square yards

Which figure has the least area?

A. square with a side length of 9 cm

B. parallelogram with a base of 12 cm
and a height of 6 cm

C. triangle with a base of 18 cm and
a height of 6 cm

D. rectangle with a width of 7 cm and
a length of 8 cm
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T‘he surface area, feasured in square units, of a solj
the surfaces of the figure. You can calculate the surfa
finding the areas of all of its faces and then adding t

d figure is the sum of the areas of all
hc:ea area of a figure, such as a cube, by
em.

Looking at a two-dimensional representation, called a net id fi
you do this. , of a solid f:gure may help

If the né‘t below is foldeed along the dotted lines, a rectangular prism is formed.

back face; top base
e top base

. N A L e o
side / side side | pack face | Side
face \1‘ ..... -t face face 1 v face

, e

bottom base

bottombase @ """ -- -
front face

front face

The surface area of the rectangular prismi is the total area of the 6 rectangular faces.
The formula for the surface area of a rectangular prism is SA = 2lw + 2ih + 2wh, where | is

length, w is width, and h is height.

Example 1
What is the surface area of this
rectangular prism?

Strategy  Use the formulafor — Lg----- T 5 om
the surface area of a ..
‘rectangular prism.

Substitute the values Into the
formula and simplify.

Let/ = 12 cm, w = 9 cm, andh.mscm.‘
SA = 2iw + 2ih + 2wh
SA = (2><1zcm><9cm)+

gA =216 cm® + 120 om? + 90 e’
gular prism is 426 squar

@x12¢cmx 5 om) + @ X 9em X5 cm)

= 426 cm’
o centimeters.
The surface area of the rectan

183




kxamplg 2
Mary Jane |

S going to Wrap this box with wrapping paper.

"0in.

15n. Y
What is the minimym amount of wrap

ping paper she will need? =~
Strategy

Find the surface area of a rectangular prism.
Use the formula for the surface

SA = 2)w + 2Ih + 2wh
‘ Substitute the values fo
et/ =150,y = 10 in.,and h = 4 in.

SA = 2lw + 211 + opwh
SA=RX15in.x 10in) + @ % 15 in,
. Multiply and add to'find the surface area.
" SA=300in2 + 120 in2 +.80 in2

area of a rectangular ;)ri.sr;_n_. .

r the length, width, andheight; s

X 4iny + (2 ><‘10 in. X 4jn) -

SA = 500in? o
Solution The minimum amount of wrapping paper that Mary Jane will'neetﬂ is
. 500 square inches. : g .

. .
Example 3
The net below can be folded to form a cube.

3m
|

; l”..’“‘:l
SmI : 1 ] I

What is the surface area of thecube that it will form? i

=Y ot B sl B L L e e e 5RO
[ OO




Find the area of one square in the net.
The lefimost square has dimensions 3 m by 3 m.
A of square face = s° = 3* = 9 square meters

Find the total surface area. .
The net is made up of 6 cengruent squares.

This must be true because a cube has 6 congruent ssquare faces.

The total surface area is 6 X (area of one face).

6 X 8* = 6 X 9 square meters = 54 square meters

T S %’é}w%*ég;:»y“ SRR R m%’;;

‘Solution  The total surface area of the cube is 54 square meters, "~~~

'COached Example |

¥ A toymaker will paint four sides of this toy chest. He will not paint the bbﬂom or top
~ surface. How many square feet of the chest will the toymaker paint?

R i o .

You only need to find the areas of the surfaces that wm be pamted

The front and back faces are rectangles that are 3 ft Iong and ft high.
A of front face = Jw = 3 X f _ \ S
The area of the back face isalso_______ft. . .- TR -
The left and right side faces are rectangles that are 1 ft long and _____ft hi‘g_h;
A of left side face = Iw = X = ‘
The area of the right side face is also ____ ft'. .
Add the areas of all four faces; + =

The toymaker will paint ______ square feet of the toy che%»

,g*
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Choose the correct answer.

1. Hermione made a jewelry box shaped like -
the rectangular prism below. What is t}.?e:
surface area of the jewelry bi)x? #

5cm
10 cm

10 om

A, 400 e’
B. 300 cm’®
C. 200 e’
D. 100 em®

2. What is the surface area of a cube with
1-inch sides?

A, 36in}
B. 24in’
C. 6in’
D. 4in’

3. What s the surface area of the rectangular

~  prism below?

2 in,

12 in.

68 in.?

94 in,?
188 in.? "
D. 376in?

= P

0

188 » Domaln 4: Geometry

5

. 4 ‘What is the surface area of the

i cube below?

5m

MNp o o o i -

[T TR

. / 5 m
5Em
A, 30m’
~B. 75m’
D, 150 m?

5 Alexls is deelgmng a storage chest
shaped like a rectangular prism.
The storage chest is 6 feet long,

2 feet wide, and 3 feet high. What is

the surface area of the storage chest?
A 18 C. 36ft
B, 246 D. 72

6. \What is the surface area of the
cube below?

¥ /
12 in.
Ay 144,
" B, 288in.
C.  864in.
I)’ 192(")1nu

o7




Volume

..............................................................

The volume of a solid figure is the nu
formula below to calculate the yolume

gy
3
3

; "-:,lewh whs%rel

N
v
j%; .

..........

t fit
mber of cubic units tha ‘
of any rectangular pnsm, mciudmg a cube.

Récia‘ngular ‘P'rfism o

is the length,.w is the width, and b, isiheheight .

Example 1 R .
A department store uses the box below for shirts.
What is the volume of the box?
10in.
4in
15in.
Strategy  Use the formula for the volume ofa rectahgulér prism.
" . Theboxisa rectangular prism. Write the formula for the volume.
V = Iwh, where [ is the Eength W is the width, and h is the height.
Identify the values for the variables. : ‘
The length is 15 in., the width is 10 in., and iﬁe height is 14 in.
So/=15in,w=10in,andh = 4in, .
Subs’utute the values for the variables. Then mi?ﬂt;ply
= fwh
v =15in. X 10in. X 4 in. = 600 in 2
Soluti ~ i
ution  The volume of the box is 600 cubic inches,
168 T— i

inside it. You can use the -

et i s B e N s 50 57 e

POIET PV



| pxample 2

What is the volume of this rectangular prism?

p
3

9m

strategy Use the formula for the volume of a rectangular prism,

id@ﬁtify the values for the variables,

The length is 9 m, the width is 5 m, and the height is 6 m.
Sol=9mw=5m,andh =6m,

Substitute those values into the formula and solve.

V = lwh
V=9X5xX86
V=270 m°

Solution The volume of the rectangular prism is 270 cubic meters.

A S P S,

4 Coached Example :

o
.................................................................

arol has a planter box that is in the shape of a cube. The box measures 20 inches
on each side. What is the volume of Carol’s planter box?

The formula for the volume of a cube is V =
inches, the width is inches, and the height

The length is
is inches.

Substitute the values for the variables.

V= X X
Multiply.
V= in.®

cubic inches.

The planter box has a volume of ___

189
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Choose the correct answer.

1. A rectangular prism has a length of 3 cm, 4, A cube has side leﬁgtl-}s ﬁf 5 Igﬁ‘gff’f&
a width of 7 em, and a height of 2 cm. Whg«f is the volume of the cube:
What is the volume of the prism? A 15m’
A 2l e’ B. 125m’
B. 30cm’ C. 150m’
C. 42cm’ | | Do7som’
D. 45cm’ ‘ o

5,  Which is the volume of the fish-

2. A jewelry box is shaped like a cube. The tank below?
sides of the box are 8 inches long, What S
is the volume of the jewelry box? b
A. 64 cubic inches |
B. 384 cubic inches | ‘
C. 484 cubic inches \ S »
D. 512 cubic inches N i 20 cm

| | 60 cm '
‘, 3. V{hatpis the volume of this rectangular | | A 448,0(_)(51‘ cm3 |
TISTOS S
bt " B. 40,000’
10cm - G 36,000 cm®
D. 18,000 cm®
5cm 6 o o
. A salt shaker is in the shape of a cube and
has side lengths of 4 centimeters. What is
10 om . the volume of the salt shaker?

A 250’ - A 8em’
B. 500 CI];}S B. 16 cm3
C. 750w | C. 32cm’
D. 5,000 cm’® - D. 6dem®

180  Domain 4: Geometry




Domain 4: Cumulative Assessment for ' |
Lessons 19-27

X.

B

, L
C.. 'llﬁ;n‘ |
D

A pole that is 12 feet tall casts a shadow
that is 9 feet long. At the same time of
day, how long is the shadow cast by a tree
that is 45 feet tall?

Al 27 fe

B. 29.25ft

C. 315f

D. 3375k

The scale on a map is 2 inches = 75 miles.
If two cities are 575 miles apart, how |
many inches apart are they on the map?

5,
A. 3~gm. |

2.
. 731n.

1. .
% 153‘111. .

3.

SoR e

Carson wants to construct a triangle wig,
side lengths of 4 inches, 7 inches, and

12 inches. Which best describes a triangle
with those side lengths?

A. a unique, right triangle
a unique, acute triangle

B
C. nonexistent A
D. ambiguously defined ™

A rectangular prism is sliced by a
plane that is perpendicular to its base,
as shown. What is the shape of the

cross section formed?

tfape:zoid

squate

rectangle (not a square)
parallelogram (not a rectangle)

1982




5.

A circular clock has a radius of
8.5 centimeters., Which is closest
0 the circumference of the clock?

A 1413cem
B, 2669¢m
C. 5338 cm

D. 22687 cm

 Ifm/1is 55 in the parallelogram .. |

helow, what is the measure of its
supplementary angle? .

A 35°
B, 45°

C. 115°

D. 125° |

Domain 4: Cumulative Assessment for Lessons 19-27

7. Brook made a base to set under her

ferret’s cage. The drawing below shows
the shape of the base.

211in.

18 in.

9in..

gin.

9in.

A8

12in.

What is the area of the base?

A. 486in”
‘B. 540 in
C. 567in?
D. 729in?

A rectangular prism has length

9 centimeters, width 6 centimeters, and
height 8 centimeters. What is the volume-
of the rectangular prism?

A, 432 e’

B. 328cm’

C.. 216 cm’
D. 164 cm’

i

. 193
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Getting the Idea |

Probability measures the chance of an event ha

possible outcomes. Probability can be expresseq as a fraction or a decim

probability close to 0 means an event is unlikely. A probability

I3 ys 1 A
very likely. A pmb@;!gty close to 50r0.5 means an event is neither unlikely nor likely, Ve
can also express a probability as a percent, ¥ You

~ The theoretical probability of an event is the ratio of the number of ways the event can

occur (favorable outcome) to the number of ossible ou 0
event, A, fs: p tcomes. The probability, P, of an

P(A) = Dumber of favorable outcomes

number of possible outcomes *

Example 1

Josh is gc?ing to choose a random card from 13 cards. The cards are numbered fr&m 1to
13. What is the probability that he will choose a card with a number less than 5? Determine
if the event is likely, unlikely, or neither. - ‘ o -

Strategy  Find the theoretical probability. -

Count the number of favorable outcomes. S
There are 4 cards (1, 2, 3, 4) with a number less than 5.

Count the number of possible outcomes.
There are a total of 13 cards, each with the same chance of being drawn.

Find the theorstical probability. |
i .. number of favorable outcomes .. 4
Plcard with a number less than 5) = number of possible outcomes 13

Determine if the event is likely or unlikely. 1 |
4 is closer to 0 than it is to 1, and it is less than 5 So, the event

s

3
is unlikely.

Solution  The probability of choosing a card with a number less than 5is 7.
The event is unlikely.

s
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Strategy  Find the experimental probability,

o theoretical probabi,

v th
jon. Muttipy dict the number of

You can use theoretical probability to make & predict ed to pre

by the number of trials, or times the experiment is perform
favorable outcomes.

Example 2
Peter will roll a number cube, labeled 1 through 6,
prediction for the number of times that the number cube

s and favorable outcomes.

a total of 90 times. What is a good
will land on 5'?

Strategy  Find the number of possible outcame

Find the number of possible outcomes.
There are.6 possible outcomes for the number cube

Find the number of favorable outcomes,
There is one 5 on the number cube.

Write the theoretical probability in Srmpiest fc:rm

i _ number of favorable outcomes _. 1
Plrolling a 8) = number of possible outcomes 8

Multzpiy the probabmty by the number of trials. =
><90 90 + -6=15 ' '

Solution A good prediction is that Peter will roll a 5 about fifteen times.

'ExperiMeﬁtal probabiﬁty ié thé kaﬁo 6f thé t'o’ial'ﬁt,imber of times the favorable butcomé
happens to the total number of trials, or times the expenment is pen‘ormed The
experimental probability, P,, of event A is:

P.(A) = number of favorable outcomes
total number of trials

Experimental probability is useful when you need to-make preductions about-an event.
As the number of trials increases, the expenmental prc;bablhty ge;«ts closer to the
theoretical probability. -

Example 3 S | |
Minnie conducted an experlment with a spmn@r The results are shown in the table.

23 4 [ 5 | 6

R

Based on the data, what is the probability that the spinner wiy land on 2 on the next spin?

700 Domain 5. Siatistics and Probablity




£ : i x&*\i
e » ald ;
§
!,ﬁggﬁ ice !
e
et

choose the correct answer.

yse the following event for
questions 1 and 2.

Sonya Wrote each lett
er of LEDBETTE
on a separate index card and pu th p

Dan rolled a number cube 20 times. in a box. She picked one letter ar r;ifiirds
The cube landed on the number 3 six times, put the card back, and then repeared "
A S _ the @fperimem. IF she performed this
1. What s the experimental probability that - experiment 90 times, which is the best
Dan will roll a number 3 the next time he prediction for the number of times tha
rolls the number cube? Sonya would pick a T?
A. 10
A
‘10 B. 20
B. 2 C. 25
2 D. 30
c. 2
5 .
D. “iz(")’ | 4. A lightbulb manufacturer found that
: | - - ' ~ out of 200 lightbulbs, 15 were defective.
B L . How many lightbulbs should the
2. Which best describes what would likely " manufacturer expect to be defective out
happen if Dan rolled the number cube | o 2,400 lightbulbs?
another 80 timfas? ‘ A 40 ! )
A. There would be no change. B. 80
B. ‘The experimental probability | C. 120 i
would get farther from the " p. 180

theoretical probability.

C. 'The experimental probability
would exactly match the
theoretical probability.

D, The experimental probability
would get closer to the
theoretical probability.

€03
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Getting the Idea |
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outcome of a second event, the events are dependent

As with simple events, the Y , ,
1 probability of a ) '
putcomes to total out * compound event is the rati
You can use tables, o;:;;?;e ;nlftf;e sample space for which the comf::gucr)jdfz\i/{;ﬁgiccur
events ists, and tree diagrams 1o find th il :
, OF you can use the rules below. & probability of compound

To find the probability of two ind
epend ; .
by the probability of the second avent. P e probabily of the first evert

- Pltwo independent events) = P(first event) X P(second event)

Example 1

Adriana tosses a number cube with faces numbered 1 through 6 and spins the spinner
. shown below at the same time.

ssing a number greater than 2 on the cube and spinning red
robability as a fraction, as a percent, and as a decimal.

v

What is the probability of to
on the spinner? Express the p

Strategy Find the probability of each event and multiply them together.

nts are dependent O independent.

icde if the eve
et mber cube does not affect the outcome

The outcome O the nu
on the spinner.

The events aré independent, |
bility of the number cubé landing on & num
A number cube has 6 possible outcon::; ;

Four outcomes @3, 4, 5 6) are greater ! 2,

| o OUCOMES = % == &

bl :
number of favor?w o oomes 6

p(>2) = Sitber of poss

ber greater than 2.
Find the proba

e ————
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) or.
n the spind
Find the probability of spinning f ed 0 wrad”

r
Three of the 4 sections are labeled :
e outcomes s

cmb
F’(red} number of fay o comes

number of possible

Multiply the two probabilities.

 Step 3

B mm e B o ) o
874 122 .t and percent.
i’:‘xpress the probability as a fraction, /ciec}ma?’ "m P
= 0.5 = 50%

umber greater than 2 and the

Solution  The pmbabnhty of the Gube anding on: an
spinner landing on red is 3 0.5, or 50 Aa.

Dion wrote the letters of the Kentucky state nickname on

it a set of same-sized cards and
placed the cards into two bags as shown below. S

He will choose one card from each bag w:thout lookmg What is the probabihty that he will
choose the letter A from each bag? _

Strategy ~ Find the pmbabi!ity of each event and‘ muitiply

Decide if the events are dependent or mdependent

The letter drawn from the first bag does not aff |
_the second.bag. . . - i _9‘3‘3 .the /‘@ﬂer‘ drawn from

The events are. mdependent

Find the probability of choosing an A from the firgt bag
One of the 9 letters is an A,

| PA) for first bag = 1

206 » Domain : Siaistcs and Probabiliy ———




Find the probability of choosing an A from the second bag.
One of the 5 letters is an A,

P(A) for second bag = w - -
Multiply the probabilities. '
11 1
8%~ 48

Solution  The probability that Dion will choose an A from each bag is .

‘Vn\igsg gﬁﬁegzﬁg to find the probability of a compourid event, sometimes it is necessary 1o
gram, an organized list, or a table to find the number of possnb!e outcomes.

You can also use the fundamental countmg prmcuple to find the number of posslbla -

outcomes. If event A can occur in m ways and event B can occur in i ways, then events
A and B can occur in m X n ways,

Example 3

What is the probability of tossing a sum of 9 on two number cubes, each numbered
1 through 67 :

Strategy Fmd the number of possable outcomes. Then make an orgamzed list

Use the fundamental countmg pnncnple to fmd the number of
possible outcomes. P .
There are 6 possnble outcomes for each number cube.

6 X 6 = 36, 80 there are 36 posstble outcomes
Make an organized list of all of the ways to get a sum of 9 from the

number cubes. L
3+ 6 4 +5 5~+~4 6«+3

There are 4 ways to get a sum of 9.

Write the probability in simplest form..
4 1

W e

36 9
Solution  The probability of tossing a sum of 9 0

n two number cubes is 35_,

|
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¢hoose the correct answer.

Use the spinners below for
guestions 1 and 2.

1. What is the probability of spinning a
3 on both of the spinners?
A 025
B. 0.3
C. 0.35
D. 04

2. What is the probability of spinning a sum
of 4 when spinning both spinners at the
same time?

A, 20%
B. 25%
C. 30%
D. 35%

3.

Gabriel is doing a probability experiment. .
He is tossing a coin and spinning a
spinner with 4 equal sections numbered
from 1 through 4. How many possible
outcomes are there?

Alt 2

B. 4

C. 6
I:)! 8

There are 4 boys and 2 girls from the
seventh grade and 3 boys and 5 girls from
the eighth grade on the soccer team.
Coach Hart will pick one captain from
each grade. What is the probability that
both captains will be girls?

A2
B.%
C. &
D. }

SN S
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giﬁ??ﬁﬁ%?@if ?5 iisd - r?’:akg generalizations about a poputation. A population is the
- 1118 usually not possible to gather data from each member of a population,

so the generalizations are often b : i
Bt population ased upon a sample. A sample is a smaller group taken

Szﬁgﬁgsﬁgx ;?f: archers to save time and money when gathering information, Samples
a ot of the &;ay :arca r@presef}’t*é%ti\fa of the population. A representative sample is a
;;’-Q ich som population that is similar to the entire population. A biased sample is one
i?lgvsampia thz;nfmgfﬁe%:;he pcgbmatimn have a greater chance of being selected for

! ers. Because of bias, i \
the population. the sample does not fairly represent

One way to gather information is by surveying the members of the sample. A survey is a
gueiimn dor set of questions used to gather data, or pieces of information. A survey can also
e biased.

Example 1

Reggie thinks that more students in his school are right-handed than left-handed. He
surveys the students in his class and finds that 23 of the 27 students are right-handed.
Do the results of Reggie’s survey support his inference that more students in his school

are right-handed than left-handed? :

Strategy  Use the definition of a representative sample to evaluate
Reggie’s sample.
A sample should be representative of the population.
The population being studied is the students in Reggie’s school.
The students in Reggle’s clags are representative of all students in his school.

More students in his class are right-handed than left-handed.

The results of the survey support his inference.

The results of Reggie’s survey support his inference that more students

Solution
in his school are right-handed than left-handed.
d when gathering information about a population,

Random samples are usually preferre
the population has an equal chance of being part

In a random sample, each individual in
of the sample.




Example 2 1 of four subjects was his or
Collin asked every eighth student entering the sc:hool which ?N mferencess about studenty
her favorite. Can the results of Collin's survey be used 1 dra

favorite subjects at the school?

Strategy  Decide if the sample is represen

m samples |
Decide if the sample is a rando P - thd populatlon has the same

Inar ample, each inglividual a2
ohanjg (i?rge?ng gart of the sample. Each Studﬁﬂ; ;r:;;egztge:‘:% Stf:;og Qa&
the same chance of being one crf every eight stu o0}

- Decide if the ssample is representatlvea of the pOIOU'

The students in the school are the pODU'fﬂt‘on ' .
The random sample is representative: ‘of the: scheo! population.

Decsde if the survey is biased.

The results are only’ representatwe of
survay. It is biased toward these four: subjects sirce ottier subjects are

not included. The results can only be used to draw inferences. about
student preferences for the four subjec’cs included in the survey.

Solution The results of Collin’s survey can be’ used to draw inferences about
student preferencw for the four subjects mcluded m the survey :

tativé and‘ the suway is unbiased.

atlon n

the four subjects mcluded in the

You can use the keéults, of ééé,u'rvey,'tq,;m‘akéz predidfiipns,,_abqgf .xa?-;;p@pg_‘laﬁm, ,

Teny - & .
T VSR AN T SN .

Example 3 . . oo B
The table below shows the results of Collm s survay from Example 2

Favorute Sub;ect .

Math -~ . o )
-|Science. . ... 20 |
LanguageArts T

Social 8tud|es R 5

There are 400 students at Collin’ a schoo! How man ISR : Cile
language arts? | Y Sw.d‘?”t«& would: you predict prefer

Strategy - Write and solve-a proportion, -

SIECRE  Add to find the total number of students ¢
T ollin g o
15+ 20 + 10 + 5 = 50 Surveyed,

atistics and Probability T — e
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Choose the correct answer.

1. Martha is planning to survey people ata
water park to determine the most popular
water slide ar the park. Which would be
the best sample for her survey to draw a
valid inference?

A.

children at the park between the ages
of 3and 5

children at the park between the ages
of 6 and 10

adults at the park between théag‘cs
of 20 and 30

adults and children of all ages at
the park

2. A newspaper is conducting a survey to

determine which American professional
baseball team is most popular, How

would it most likely get a random sample

that is representative of the population?

A,

by asking people at a Florida
Marlins game

by calling people from around

the country

by asking every fifth person entering
the stadium at a Red Sox game
by asking people at a Cincinnati
Reds game

3. What is the size of the sample?

216 » Domain 5: Siatistics and Probability

Use the information pelow for

questions 3 and 4.

M. Callahan just opened a flower shop. He
ook a random survey of shoppers to find out
their favorite flowers and recorded the resuls

in the table below.

Favorite Flower
5 ppers
Daffodil | 14
Lily 10
| Rose | 24
Daisy i 12

A 4
B. 50
. C. 60
D. 64

4. IfMr. Callahan expects to sell 150 bunches’
of H(‘:»wers next week, which is the best
prediction of how many bunches of

daffodils he'should have in his shop?
A, 28 '

B. 35
G 42
D.
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Domain 5 e Lesson 31  °
Measures of Central T endency

K

t a data set. They are used to |
hows the measures of centra)

B terpre
%P Measures of central tendency help to describe agg ’gelfs\, s
interpret the “average ltem” of a data set. The ta

tendency for this data set: 5, 1, 1,6, and 7. e
Sufe of Gentral TeRdency. | s

BRI RIS, SO

_Sum O L2
m of the terms; mean = phmber of terms

‘ The} mean is equal to th& su
in a data set divided by the number of - - | 541+1+6+7 20 — 4
terms in the data set. mean = S 5
The da'ta ta ordered from least to greatest are.

The median is the middle term in a data
set ordered from least to greatest, If there
is an even number of terms in a data set,
the median is the mean of the two middle

4,1,5,6,7. '
The middle tern, 5, is the medlnan,

) i

numbers, :
The mode is the term or terms that appear 5,1, 1, 6,7

most often in a data set. A data setmay - | The number 1 appears twice in the data set
have no mode, one mode, or more than ] Every other number appears only once,
one mode. - So 1 is the mode

Example 1

The scores on a science qunz are: 7, 7, 9 7, 10 8 6 9 10 and 7.
What are the mean, median, and mode of the smence qmz scc:»res'?

Strategy Calculate each measure of central tendency

Find the mean,
Add the_values and‘ then di wde the sum by the number of valué&
7+7+9+7-+10¢+8+6+9+10+7 80
80 + 10 = 8.

Find the median.

Order the values from least to greatest,
6?77%,8991010

There is an even number of terms,

The two middle values are 7 and 8.

Find the mean of the two middle values
(7+8+2= 15+2=75 .

T — —




Find the mode,

The v
alue that ocoyrs most frequently is 7

olution i
solu The mean is 8, the median s 7.5, and the mod
5, ode is 7,

"o choose which measure of |
s distributi central tendency
the distribution of ncy is most a ' T
th S roater 1 the ordered data from a sample, If theppfoprxa’:e for a situation, look at
much g rthan the other values in the set re Is a value that is much less or

the sampla. data than the mean. If the mode oc;izgma’ ’fhf% median or mode better tepresents
or the median are better choices to represent ther:a?ésghjgtzx’treme of the data, the mean

Some data sets are stown on a dot which is a display that uses ¢ |
Hots to show data. plct{, which is a display that uses a number line and_
Example 2
Karen randomly surveyed some classmates t

o see how many books each of them read over
the summer. The results of her survey are shown in the dot _glot;

Number of Bbaké Read

e
o ©
' ® o :
® & © © o e T e ®
| § ! 1 ] I | | | 1 | ] | | ! ) b
Rl i [ I L 1] [N 3 [ I i i 1 |
23'45678910’1112181415161718
How does the mode compare to the median number of books read?

Strategy  Find the median and the mode. Compare the measures,

Find the median.
Use the data points shown on the dot plot.

Median: 2, 3, 3, 3, 4,4,4,4,506, 16, 18
The two middle values are 4. ~
The median is 4.

Find the mode.
MOdB: 21 3! 3’
The mode is 4

W Compare the measures- e
| The median and the mode are the same,

Solution  The median and the mode are both 4. ) |
|

3¢ 4’ 4, 47 4‘; 51 6; 16, 18

s MW :
219 |
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Use the dot plot for questions 1-3.

Use the tabl\es_fgr quest?gns 4-6,

: . auiz scores of students i
The dot plot shows the number of miles Jamnal The tables show dt_zhe(g;j ;;dieg classes. i
biked per week for ten weeks. two seventh g1 ZS Scores
' iz HCOLC
Number of Miles Biked . E ’C"lass A |  Class B
. |  ee e e . 9| 8| 8] 9 ?) 1(; li 10
R o N B e e A AN =T Tol 10] 91100
10 11 12°13 14 15 16 17 18 19 20 21 22 23 24 1009 | 81104 L2 6

1. 'What is the mean number of miles that

Jamal bikes per week? -

A. 20 miles
“B. 20.5 miles
C. 21 miles
D. 23 miles

2. What is the median number of miles that

Jamal bikes per week?-
A. 19 miles

B. 20 miles

C. 20.5 miles

D. 21 miles

3. Which measure of central tendency best |

represents the average number of miles
that Jamal bikes per week?

A. meanormode

B. mean or median’

C, median or mode

D. mean, median, or mode

14> Which best desciibes the comparison

petween the mode quiz scores?

A, The modes are the same.

I .7 B, The mode score for Class A is

S} pomts hlgher than for Class B.
C. ; The mgde‘fs\(':ore' for Class A is
~ " 1 point higher than for Class B.
, D'Ihe 'xgojdesci;g@%,fér@lass Ais
.1 point lower than for Class B.

| 3. Which best describes the comparison
- o * "}» . ','. o .-; N R
- between the mean quiz scores?

A" The means are the same.
 B. 'The mean score for Class A is
+ 0.5 point higher than for Class B.
€. "The mean score for Class A is 1 p¢
higher than for Class B.

D . 'The mean écoim for Class Ais1p
lower than for Class B.

224 « Domaln 5: Statistics and Probability




Domain 5 * Lesson 32
Measures of Variation

.......................................................................
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/ " neasures of central tendeng
¥ Instead of describing the center of a set of data by using the mai?tgzggon show how - G
you may wish to describe the spread of a set of data. Measur@sthe data points vary.
spread out or close together the data in a set are, of how much

When data are arranged from least to greatest, the median divides the data &r;}to two 'cequa
halves. The first quartile is the median of the data values that are less than the r:f'aedlan.‘
The third quartile is the median of the data values that are greater than'the mgdmn. The
 quartiles and the median divide the data into four quarters. The range IS th:@ difference
between the greatest value in a data set and the least value. The interquartile range (IQR
is the difference between the third quartile and the first quartile. The range measures the
spread of all the data. The QR measures the spread of the two middle quarters of the da

‘ Data Set |
EE9 :
o f

Least  First Median  Third  Greatest
Value  Quartile R | Quartile  'Value
L ' ' . Coye ' . i

[Interquartile Rangé o

Range

For the data set in the diagram, the median is 3. The first quartile is 2 (the mean of 2 an

The third quartile is 3.5 (the mean of 3 and 4). The range is 5 — 1 or4.The IQR is 3.5 — £
or 1.5. : A O

In a data set, a number that is much less or much
data set is an outlier. A data set may contain one
range, but it will not affect the interquartile range,
by outliers as the mean is.

greater than the other numbers in the ‘
n?r_m‘oree outliers. An outlier will affect th
his is why the median is not as affecte

Consider the following data set: 2, 3, 5, 6, 8, 10, 23.

The median is 6.

The first quartile is 3, which is the median of the values 2, 3, 5.
The third quartile is 10, which is the median of the values 8
The rangeis 21: 283 — 2 = 21,

The IQRIs7:10 - 8 =7,

' l—Q: 23.

2 T




For this data set, 23 is an outlier. It is (v '
. ’ s :
The range is affected by this ou Much greater than the other numbers in the set.

. er. It i R
since it shows a greate; spread, ¢ SUggests that there is a greater variability in the data,

han the IQR sugges : _
| ty . ggests. The data vary by 21 from the least t
greatest values, while they only vary by 7 away from the median, of the gentar of the dztz. °

Example 1
The dot plot below shows the

X grades students received on a |
Ms. Parsi’s class. a grammar test in

Grammar Test Grades

@ e
I '_‘7 ® ~ ® ®
« : TR R TN WS Lt
I e ] I M — >

L
79 80 81 82 83 8485 86,87 88 89 90 91 92 93 94 95

=l B N N |
el B B B N |
nlk B B N N ]

@
® ®
® )
} |
1 ]
What is the range in the grades? What is the median grade?

Strategy Use the dot plot. .
Stey

Find the greatest and least test grades.
The lowest grade is 81. ‘
The highest grade is 94.

Find the range. o
Subtract the lowest grade from th_ea highes’; grade.

range = 94 — 81 = 13
-Count the total number of test grades.
There are 29 grades.

Find the median. : | |
The median is the middle grade. It is-halfway between the lowest and the
highest grade. | ‘ |
Since there are 29 grades, there are 14 grades below the median and
14 grades above the median. ’ ‘

The median is the fifteenth grade in the ordered list of grades.
Start at 81 and count the dots until you reach the fifteenth dot.
This dot is at the grade of 85. So the median is 85,

Solution  The range in the grades is 13, and the median is 85,

iy
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' lly displayin
| method of vigua ga
_and-whiskers plot, 18 8 1= s (least and or
distribution of data values by us?i(ﬁg the median, qﬂ&ﬁ“@ﬁ?ﬁ gg?z ( Oreatest
values) of the data set. The box shows the middle 50% ©
Third ~ UpPer

| edian | |
E‘Eigr\gge Qii?{iizlé M Quartile Extreme

A box plot, also known as & b

M

- ————

RN TN B R S

{ { | | |

. prr T
— 0 12 14 16 18 20 22

| N N
0 2 4 6 8

A box plot is a good way to show the spread of a set of data.

Example 2 o |
The box plot below shows the ages of Mr. Morehouse’s grandchildren.
Ages of Grandchildren
. o " _\. .

[

o] 1 | . ! 1 o . i
ey i | | I 1 T ¥ i >

10 12 14 16 18 20 22 24 26

Find the median, first quartile, third quartile, and interquartile range of their ages.

Strategy  Use the box plot.

Find the median.
The median is the middle value. On a box plot, it is represented by the
vertical line inside the box. .
The vertical line inside the box is above 18. The median is 18.

Find the first quartile.

On a box plot, the first quartile is represented by the box’s left vertical fin
The left vertical line is above 16. The first quartile is 16:

Find the third quartile,

On a box plot, the third quartile is represen o
vertical line. Presented by the box’s right

The right vertical line is above 22. The thirg q
Find the interquartile range. ‘
IQR = third quartile — first quartile = 22~ 16 = 6

Solution  The median of the ages is 18. The first quartile i« 1&
» i * d u 4 G i o)
The third quartile is 22, The interquartilc r:;fg: la 16,

uartile is 22.
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Example 3
pelow are the quiz scores from students in two differe

Sﬁ?ﬁstlt‘:m”i7991&86855910?879
swmns?sagaa?gg

nt class sections,

10,8, 8,7, 10, 8

Which section has greater variability in the scores?

Sirategy

Campare the ranges and interquartile ranges of the two class sections.
Find the range for Section 1.
Order the scores from least to greatest,
55677788899991010
The highest score was 10. The lowest score was 5.
Range = 10 -~ 5 =5
Find the median and the quartiles for Section 1.
5567778&,8993,91010
The median is 8, the first quartile is 7, and the third quartile is 9.
Find the interquartile range for Sec:txon 1,

The mterquartue range (IQF{) 1s the difference between thee thlrd and
first quartiles.

IQR =9 —7 =2
Find the range for Sec’ﬂon 2.
~ Order the. scores from least to greatest
77788888899991010
Range = 10 —7 = 3 ’
Fmd the median and the quamles for Sec:tmn 2.

77?8888@899w,91010
The mednan is 8, the first quar‘ttle 188 and the th;rd quamle is 9.

Find the interquartile range er Section 2.
IQR=9 ~8=1

Compare the range and interquartile range for each section.
The range for Section 1 is 5, and the IQR is 2.

The range for Section 2 is 3, and the IQR is 1.
The range and IQR for Section 1 are greater than for Sectron 2.

Section 1 has greater vanablhty in the quiz scores than Sec’tlon 2.




o
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Choose the correct answer

Use the dot plot below for
questions “t_and 2.

The dot plot below shows the grades that a

AL

studies homework assignment.

Homework Assignment Grades

-9 @ 6 9 @ e

-— 0 6 66 6
-~ @ 8 & @
- @ & @

Sy,
y

I
1
80 85 90 95 100

A

Si+eeoee

1. ‘What is the first qua.rtiléf grade?
A5 |
B. 80

C. 85
D. 9

2, ‘What is the third quartile grade?

A 85
B. 9
C. 9
D. 100

232. » Domain 5; Statistics and Probability

k class of students received on their recent social

pox-and-whisker plot fo

le
Use the doub
questions 3 and 4.
The dauble.boxmn&whisker plot beigw shows
the vocabulary quiz SCOTES for Mr. Edelmary
first and second period classes. '
Quiz Scores
P e 15t perioq |
oo e 2nd period
Attt
70.. .. 80 90 100

3, 'What is the interquartile range of the first
period quiz scores?
B0
Co15
D. 20

4. ‘Whmh statement about the quiz scores
1s true?

A. The range of the scores was the same
for both classes. ’

The interquartile range of the score
was the same for both classes.

"The mean score was the same for
both classes,

> ﬁbom 25% of the students in both
classes scored 95 or higher on the 4ui%

S— R J—
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| Domain 5 = Lesson 33
Mean Absolute Deviation
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is to measuré variation from the meg _,
from the mearn. }{
of the data set. Next, find {h
alue of the data set. This giv
f all the deviations and divig
bsolute deviations

ariability of a data set is 1O
far each individual value 18
an, first find the mean
the mean and each Vv

Then find the sum o
t The average of the &

P Another way to measure the v
You do this by measuring how

To measure variability away from the me
absolute value of the difference between
the deviation of each value from the mean.
the sum by the number of values in the data se
frorm the mean is called the mean absolute deviation.

Suppose the heights, in inches, of three plants, are: 18, 27, and 21.

Find the mean of the heights, in inches.

'meanm18+zg+21 m%mgz

Find how each height differs from the mean height. This is the deviation from the mean,
deviation of first value = 18 — 22 = —4 o
deviation of second value = 27 —~ 22 = §
deviation of third value = 21 — 22 = —1

Notice that the average deviation of thé values Wi!_! be zero.

So, take the absolute value of each dev’ia’fién.

[~4] = 4
5] = 5
=1 =1 | .
Now find the average of the ab&o!dté deViatiohs.
A —
mean absolute deviation = 4311 = 10 - 33

8o, the plant heights vary by an average of 3.3 inches from the mean

| . ) ans the [
For the plant heights, the mean absolute deviation is 3.3, ci?;?cf iiiﬁ:fzgigl(;l:ff;% tgggh@

makes sense since the plant heights are not - i
in the plant heights. " Y6l clfferent. So, there is not much variabil

If the mean absolute deviation is large, it \
variability, 98, It means the data is Spread out and has greater




Example 1

Find the mean absolute deviation for the followi _
ollowin .
The mean score on the quizzes is 8, g quiz scores: 6, 9, 6, 9, 8, and 10.

Strategy Find the devigati:on of each score from the mean score. Then find the
absolute devsat:onstm get the mean absolute deviation.

Find the deviation of each score from the mean score. .
Subtract each score from the mean score to find the deviations.

6~ 8= —2

9-8=1

6~ 8= -2

9~ 8 =1

8~8=0

10~ 8 =2

Find the absolui:e devnatlc:ms, the absclute value of each deviation.

|-2] =

1] =1

|-2| = 2

11} =1

o] =

2l =

Find the mean absolute deviation. |
Add the absolute c:ievxatnons 241+ 241+ 0+ 2 = 8

There are 6 quiz scores m the set.

mean absolute deviation = «é =13

Solution The mean absolute deviation is 1.3.

You can use the mean absolute deviation to compare two populations.
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JLesson Practice |
" choose the correct answer.

yse the following information for
questions 1and 2.

pauld’s grades on her history tests this semester

ae 79, 93, 92, 86, and 90,

1. Which shows the deviation of each of her
grades from her mean grade?
A —9,5,4,—22
B. —8,6,3,—3,2
C, —11,6,5 —4,4
D, —14,9,5 —3,2

3. What is the mean absolute deviation of
Paula’s history grades?

A O
B. 4.2
C. 44
D. 22

Use the following information for
questions 3 through 8.

The lengths, in seconds; of four folk songs are
128, 165, 182, and 141,

The lengths, in seconds, of four pop songs ate
90, 98, 102, and 94.

3. What is the mean absolute deviation, in
seconds, of the folk songs?
A. 18 C. 195
B. 18.25 D. 19.75

4, “What is the mean absolute deviation, in
seconds, of the pop songs?
A 2 C. 6
B. 4 D. 8

5,  Which of the following statements is true?

A. ‘'The variability in the times of the
folk songs is about half that of the
pop songs.

B, The variability in the times of the
folk songs is about twice that of the
pop songs.

C. 'The variability in the times of the
folk songs is about 3 times that of
the pop songs.

D. The variability in the times of the
foll songs is about 4 times that of

the pop songs.
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b vou can use the data from
a sa
that the sample be repramn‘taﬁ?@pg iﬁ m
e

10 of those students to find

out ho
survey was {andmmly distributed ar\itl:i lzng t
pelow. The times are in minutes e

40, 25, 30, 40, 20, 15, 25, 30, 20, 25

Find the mean practice tim
e for the sample. Predi
: _ . Pred 0
4, sﬁudents who take band classes. Is the prediotioéc:eiixgg?practtce fime of el the

Strategy  Use the mean f ' | ‘
' ~ rom the sa : .
population. mple data to predict the mean for the

Identify the sample and the population.
The students surveyed are the sample, R
The population is all the students who take band classes.

Find the mean for the sample data.
40+25+30+40+20+15+25+30+20+25m270

270 + 10 = 27
The mean practice time is 27 minutes.

. Predict the mean for the population.
The mean practice time for the sam

The mean for the population should
de if the prediction is reasonable.

om sample.
(10) is fairly large compare

ple is 27 minutes.
pe about 27 minutes.

Deci

The sample was & rand
The size of the sample d to the population (60).

The prediction is reasonable.

Solution  The mean practice time for _th?
provides @ reasonable predictio

minutes. The sample mean

sample is 27
lation’s mean practice time,

n of the popu
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e in 8 Class election fo,
s 8 running

Example 2» ¢ va dance team at her sChOtL g team 10 866 whom they planneq
o c?pggliutxyed the students on the ‘;?2 thWﬂ below.
gaitggi?: ?hé election. The results of her survey o

o 18
Mindy o s
A -
Tobey I ]
Foland 7

L : sdiction reasonable?
Based ?:‘m t'he'surxkey{predict'who will win the class election. l$ the pred . ' _. Ablet
Use the data to make a prediction. Eva!uatg the data to ‘dec:de if the

prediction is reasonable.

Strategy

Use the data to make a predictionf | ,
From the data in the table, the student with the greatest number of

~ votesis Mindy, . . .

Based on the data, Mindy s
Evaluate the data to decide if the prediction is reasonable.

Mindy has quite a few more votes than either of the other students In
the table. . |
However, Mindy is the captain of the dance team. All of the students who
were surveyed are on the dance team. This suggests that they might be
biased toward Mindy.
The prediction that Mindy will win does not seem reasonable.

hould win the election.

Solution  Although the results of the survey suggest that Mindy will win, the survey
: b4

is biased. The prediction that Mindy will win is not reasonable

242 » Domaln 5 Matistios and Pr f
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Lesson Practice |

o

1. ‘The heights of five pepper plants, in

2.

. centimetets, selected at random from a
greenhouse with 50 pepper plants are
shown below.

20, 24, 18, 23, 26
‘Which is a reasonable prediction of the
mean height of all the pepper plants in
the nursery? o
A, 19¢m
B. 22c¢m

C. 25em
D. 26cm

A city is having a clean-up day for the

25 parks in the city. The list below shows
the ages of volunteers participating in the
clean-up project at one of the parks.

17, 18, 15, 16, 24, 20, 16

Which is a reasonable prediction of the

- mean age of all the participants in the

clean-up project?
A. 16 yearsold
B. 17 years old
C. 18 years old
19 years old

Ines read the following number of pages
each day last week: 76, 123, 84, 110,
36, 20, and 90. Which is a reasonable
prediction of the mean number of pages
she reads each day throughout the year?

A 75 C 95
B. 85 D. 100

4, Vincent

ood by the log flume at an
" park and asked 120 people

, ent ‘
M;};;fgrzha tide to natie their favorite
:ide "The table below shows the results of
his survey.
Favorite Ride
fe i éﬂ‘ mber of People

Roller coaster 25
Ferriswheel | 22 "1

Log flume .

“Carousel 15

"Which of the following is the most
reasonable prediction based on the

survey?

A.

" riders were surveyed.

The results of the survey that show
the log flume is the favorite ride are
biased results because only log flume
The resules of the survey that show
the log flume is the favorite ride are
reasonable results.

The results of the survey that show

the log flume is the favorite ride are
unreasonable because the number of
people surveyed was so small,

The results of the survey that show
the roller coaster is the favorite ride
are unbiased resulgs,

24+ Domain 5: Staieios and Probailly
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Compare Data Sets

..........
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Example 1

Students at two middle schools sold reusable bags {o rai >
Nellie surveyed a sample of ten students from each school to

int
You can compare the means, meadxans, modes, ranges, aﬂd
different data sets to draw conclusions about the data.

Gontmion Gore State Standarg
2,503, 7.6P4
R St

erquartile ranges of two

se money for Earth Day,
find out how many bags ea,

student sold, Her data is shown in the stem-and-leaf plots.
Madison Middle School

Roosevelt Middle School

Stem | Leaves

Stem | Leaves
1 0379
2 10144
3 |5
4 |2

Key: 1] 0 = 10 bags

1

2
-3
4

24
136889
004

 Key: 1]2 ="12 bags

Compare the measures of central tendency for the two schools.

What conclusions can you draw from the comparisons?

Strategy  Find the mean, median, and mode of each data set, Then compare.

Find the mean number of bags for Roosevelt Middle School,

The numbers of bags that students sold are listed belo
10, 18, 17, 19, 20, 21, 24, 24, 35, 42

mean = 1°+13+17+19+201~%E)21+24+24+35»s«42

225 _
= =0 22.5




Find the mode numb
or of bags for Ro
. Osevelt Mi
The mode is the value that occurs most cille School
The mode is 24, st often.

Find ;:e mean number of baga for Madison Mviddie Schor::!. '
| @ numbers of bags that students sold are listed below
12, 14, 21, 23, 26, 28, 29, 30, 30, 34 |

mean = 12 4 14 + 21 + 23 + 26 + 28 + 20 + 30 + 30 + 34 2
1

70 = W%Z = 94,7

Find the median number of bags for Madison Middle School.
Find the mean of the fifth and sixth entries in the stem-and-leaf plot.

median = M = 54 . 27

2 2
Find the mode number of bags for Madison Middle School.
' B The mode is 30. ’ o

Compare the measures of central tendency.
Compare the means: 24.7 — 226 = 2.2
Compare the medians: 27 ~ 20.5 = 6.5
Compare the modes: 30 — 24 = 6

Solution . Students at Madison Middle School sold an average of about 2 to 6 more

bags than the students at Roosevelt Middle Ss:hgo!.

g
R N, RN
1R e nie e S e, e R




Example 2
The dot plots show the weights of 8 packages
stores owned by a large shipping company.

that are walting 1o be shipped from two

Weight of Packages (in pounds) |
Store A store B %
ore | .
& @& @
@ @
® @ & © e & ® ? ? ? l , \' ‘::
< { § } : ; : ; ; : 4”{ 1 N é }? 18
1 2 3 4 5 6 7 8 1 2 3 4 5

Compare the measures Qf:centiral tendency for the two stores. Wha:hzﬁggiuz;g?;?%n you
draw from the comparisons? What conolusmns can you draw from
get. Then compare.

Strategy  Find the mean, median, and mode of each data
' Find the mean, median, and mode for Store A.
The welghts of the paokages at Store Aare 1,1, 2,
1+1 +2+3+4+4+6+7 28_35
8 - 8

3.4, 4,6 and 7.

mean =
medlan = wﬁm = —2—.-7 3.5 N

modes =1and4
Find the mean, medlan and mode for Store B.

The weights of the packages at Store B are 1, 2, 2 3 3,3, 4, 4.
14+2+24+8+3+3+4+4 2
= '"é*“ = 275

mean = - : -
| median 2 5 3
mode = 3°

Compare the measures of central tendency.
Compare the means: 3.5 — 2.75 = 0,75
Compare the medians: 3.5 — 3 = 0,5

Compare the modes: You cannot compare the modes since one set of
data has 1 mode and the other set has 2 modes.

The mean and median weights of the packages are 0.5 to 0.75 pounds
heavier at Store A than at Store B.

248 « Domain 5; Statistics and Probabllity
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Choose the correct answer.

Use the stem-and-leaf plots for questions 1-3.

The stem-and-leaf plots show the number of stud

ents who worked in the ¢

omputer lab during the

months of September and October.
September ‘October |
Stem ] Leaves Stem - Leaves ‘
1 lo3678 1 1455.7889
2 123447 2 |000256
3 2229 3 o

Key: 110 =10 students

1. Which statement about the median number of students i

Key: 1|1 = 11 students

n the computer lab is true?

A. 'TIhe median for September is the same as the median for OCéOber.

B.
C.
D.

The median for September is 4 more than the median for October.
The median for September is 3 less than the median for October.
The median for September is 2 more than the median for October.

2. Which statement about the mode number of students in the computer lab is true?

Cowp

2

The mode for September is the same as the mode for October.
The mode for September is 4 less than the mode for October.
The mode for September is 8 more than the mode for October,

~ 'The mode for September is 12 more than the mode for October,

Which statement about the range of the number of students in the computer lab is true?

A. 'The range for September is the same as the range for October
B, ‘The range for September is 12 more than the range for Q(:ti)lt;ﬁr
C. 'The range for September is 9 more than the range for O’c@ba |
D. The range for September is 2 less than the range for ()ctmﬁer i
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Reyes conducted an experiment by
tossing two number cubes a total of
=72 times. He found the sums and
recorded the results in the table.

2 2
3 - 4 .....
4 7
5 7
6 11
7 12
8 9
9 9
10 5
11 5
12 1

Which sum has a greater experimental

 probability than theoretical probability?

A 3
B. 5
C. 6
D. 12

2.

3.

B.

" D. “ask every student at a local

[sabelle 18 caling a survey to find the most

o pular music gTOUP of students in her
pop ity Which of these is not a way
get a representative sample of

*

for her to
this informatwn?
A, ask every tenth s
© 4t a concert

2sk every fifth student entering
“her school in the morning
C. ask every third student she

encounters at the mall

rudent she sees

movie theater

Students on a soccer team sold health
bars for a fund-raiser. The box plot show
the number of bars sold by the student

on the team.

Health Bar Sales

!

i
12 24 36 48 60 72 84

Which statement is not true about

the data?

g, "ihﬁe range of the sales is 72 bars.
. The first quartile of th i
by of the dara is
C. The thi '
481 t:;:d quartile of the data is

D, The int o A




Domain 5: Cumulative Assassment for Lessons 2835
The dot plot shows the number of skatehe

, ards sold a¢ 4 shop each week ovey 10 weeks,
"The data are a representative sample of the number of skatehoards sold throughout the year.
Number of Skateboards solqg

®
® ®
@ . ® o @ ¢ L
D e e T N S SR T T T
BN N It s i S SO I
10 11 12 13 14 15 16 17 18 19 20

Which best represents the mean number of skateboards sold each week throughout the year?
;{ 45 D, 15.5

The stem-and-leaf plots show the ages of people who attended a local play on two
e stem- .

different nights. | o
Thursday - | Fei d?y “
. Leaves 7 Stem Leaves
Stem ' _\ R 12234566
: g Z 5 2 124567
2 10 , . ;
3 0146799 Z (:: ié
4 3478 : ;
5 2568 | ) )
' 1]8 = 18 years old ‘Key: 1] 1= 11 years 0
Key: 1|8 =

i ;
' i is trued
Which statement about the median ages

i - Friday.
o e as the median for .
ian for Thursday is the sam : Friday.
g ’,;h; mejfa; for Thursday is 15 more than the median for
. The media

median dian for Friday.
g is 18 more than the me or bl

C. The median for Thursday is PR

| . ian for Thursday is 20 more than the median fo y.

D. The medi Frid
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Session 1

1. Ernie walks 2% mile in 3% hour when he
walks along the river trail, How many

miles per hour does Ernie walk when he

hikes on the trail?

i
A, *,;;,wﬁ:mle per hour

%« mile per hour

B.
€. 2 miles per hour
D.

3 miles per hour

2. A submatine atan elevation of —35 feet
rises 35 feer. What is the elevation of the

submarine after it rises?
A, 70 feet
B. 0 feet

C. 35 feet
D. 70 feet

3. A map has a scale of % inch = 16 miles.
‘The distance between two parks on the
map is 2% inches, How many miles apart
are the parks?

A. 40 miles
B. 44 miles
C. 76 miles
D. 88 miles

4. A number cube labeled 1 to 6 is rolled
450 times, Which is the best prediction
for the number of times that the number
cube will land on a number less than 3?
A, about 150 times
B, exactly 150 times
C. about 225 times
D. exactly 225 times

" line. The num

ated a list of random numbers
&

Tia gener:
to si%nulace an experiment based on the
wﬁting dmes at a supermarket checkout

ber 1 represents walting in .
line less than 5 minutes and the number
2 represents waiting in line 5 minutes

or Imore.
L1, 1,552,122,
2,1,1,2,2, 1, 1,2,2,2,1

“

Which conclusion can Tia most
reasonably draw from the simulation?

A. A person is likely to wait in line less
than 5 minutes 14% of the time.

B. A person is likely to wait in line
5 minutes or more 11% of the tme.
C. A person is likely to wait in line less

than 5 minutes more than 50% of
the time.

D. A person is likely to wait in line
5 minutes ot more 50% of the time.

There are 12 girls and 16 boys in a diving
cl'ass. One student is randomly selected to
dive ﬁrst. What is the probabxhty that the
student selected to dive first is a girl?

A C.

B. D.

s gojue
Bt b




A cireular garden has o diameter of 6 feer,
Which of the following is closest to the
arca of the gardent

A 18.84 square feet

B, 28.26 square feet

¢, 37.68 square feet

D, 113.04 square feet

g, Jerome earns $200 per month plus $12
for each bike he sells at the bike shop.
This month, he wants to earn at least
$400. What is the least number of bikes
that Jerome can sell to reach his goal?

A 15
B. 16

C 17
D. 33

10, How is 4»% written as a decimal number?

A 427
B, 4.272
C. 4311
D. 4.36

11. Which of the following equations
represents a proportional relationship?

315
A. 2 12
B, 8=236

37 14

6 .. 24
G 9 33
D, 4= 15

8 30

12. A piece of cheese has the dimensions of
the rectangular prism shown below,

3 om

Bom

Marina cuts a slice of the cheese by
making a hotizontal cut across the top
~along the dotted lines, Which best
‘describeés the shape and dimensions of the

top face of the slice?

A. square with side lengths 4 cm

B. rectangle with sides 6 cm by 3 cm
C. rectangle with sides 6 cm by 4 cm
D.

rectangle with sides 3 cm by 4 cm.

13. A weather balloon at an elevation of
344 feet descends at a constant rate. The
balloon reaches the ground in 4 minutes.
Which best describes the rate at which
the balloon’s elevation changed?

A. 86 feet per minute
B. -84 feet per minute
C. 84 feet per minute

D. 86 feet per minute

i
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