Selected Answers

Solving Simple Equations
(pages 7-9)

1. + and — are inverses. X and + are inverses.

3. x — 3 = 6; Itis the only equation that does not have x = 6 as a solution.

5. x=57 7. x=-5 9. p=21 M. x=97 13. d=% 15. n=—49
17. a. 105=x+ 14;x =91

b. no; Because 82 + 9 = 91, you did not knock down the last pin with the second

ball of the frame.
19. n=-5 21. m=737 23. k= 1% 25. p= —2%
27. They should have added 1.5 to each side. 29. 6.5x = 42.25; $6.50 per hour
~15+k=82 31. 420 = Zb, b= 360;$60
k=82+15
k=97
33, h=-7 35. =32 37. x= —1%

39. greater than; Because a negative number divided by a negative number is a positive number.

41. 3mg 43. 12in. 45. 7x— 4 47. %g—%
Solving Multi-Step Equations
(pages 14 and 15)
1. 2+3x=17;x=5 3. k= 45; 45° 45°, 90° 5. b=90; 90° 135° 90°, 90°, 135°
7. ¢c=05 9. h=-9 1. x= —% 13. 20 watches
15. 4(b +3) = 24; 3 in. 17, 28022920+ X _ 3460: 3500 people

3
19. < 21. >

Solving Equations with Variables on Both Sides
(pages 23-25)

1. no; When 3 is substituted for x, the left side simplifies to 4 and the right side simplifies to 3.
3. x=13.2in. 5. x=75in. 7. k=-0.75
9. p=—48 1. n=-35 13. x=-4
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15. The 4 should have been added to the 17. 15+ 0.5m = 25 + 0.25m; 40 mi
right side.
3x—4=2x+1
3x—2x—4=2x+1—-2x

x—4=1
x—4+4=1+4
xX=5
19. x= % 21. no solution 23. infinitely many solutions
25. x=2 27. no solution 29. infinitely many solutions

31. Sample answer: 8x + 2 = 8x; The number 8x cannot be equal to 2 more than itself.

33. It’'s never the same. Your neighbor’s total cost will always be
$75 more than your total cost.
&8
35. no; 2x + 5.2 can never equal 2x + 6.2. 37. 7.5 units °

39. Remember that the box is with priority mail and the envelope is with express mail.

41. 10 mL
43. a. 40ft
b. no; ’
2(white area) = black area 5x+4(x+ 1) =40 $
2(5(6x)] = 4[6(x + 1 ? 7}
15(6x)] [6lx + 1)} Length of hallway is 5(2) + 4(g + 1) =40 o
60x = 24x + 24 3 3 3
36x =24 10 # 40 >
2 -
x== )
3 S
45. 15.75cm® 47. C o
w

Rewriting Equations and Formulas

(pages 30 and 31)
1. no; The equation only contains one variable. 3. a. A= %bh b. b= % c. b=12mm
1 2 4
5. y=4--= 7. y==—- 9. y=3x—-15
y 3r Yy=37 9% y=9ox
11. The y should have a negative sign in front of it. 13. a. = Pir
2x—y=95
—y=-2x+5 b. t=3yr
y=2x-95
1
e A—Emﬁ
15. m=— 17. {=—"— 19. w=6g—40
c 2w
21 a F=32+3(K-27315) 23 r'=2Vr=45in. 25. 5,
w
b. 32°F 27. li

c. liquid nitrogen
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Congruent Figures
(pages 46 and 47)
1. a. ZAand 42D, /Band ZE, ZCand L F
b. Side AB and Side DE, Side BC and Side EF, Side AC and Side DF
3. ZVdoes not belong. The other three angles are congruent to each other, but not to £ V.
5. congruent

7. ZPand£ZW,zQand £V, ZRand £Z, /Sand £ Y, ZTand £X;
Side PQ and Side WYV, Side QR and Side VZ, Side RS and Side 27,
Side ST and Side YX, Side TP and Side XW

9. not congruent; Corresponding side lengths are not congruent.

11. The corresponding angles are not congruent, so the two figures are
not congruent.

13. What figures have you seen in this section that have at least one right angle?

15. a. true; Side AB corresponds to Side YZ.

b. true; ZA and Z X have the same measure.
c. false; ZA corresponds to £Y.

d. true; The measure of £ A is 90°, the measure of £ Bis 140°, the measure of £ C
is 40°, and the measure of £ D is 90°. So, the sum of the angle measures of ABCD is
90° + 140° + 40° + 90° = 360°.

17 and 19. y

—_ N WA g

—4-3-2 o 2 4 X

Translations
(pages 52 and 53)
1. A 3. yes; Translate the letters T and O to the end.
5. no 7. yes 9. no
11. A’'(—3,0),B'(0, —1), 13. R 15. R
C(Q1,—-4),D'(-3,-5) 3 N L
Nl N L -6-5-4-3-2-1\] \ 3%
J L \
2-NJ\I 2 3 44576 7x N T [i M
‘ o S "\ |
2 ! ]
L M M :,5
i M‘i
17. 2 units left and 2 units up 19. 6 units right and 3 units down
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21. a. 5unitsright and 1 unit up
b. no; It would hit the island.
c. 4 units up and 4 units right

23. Ifyou are doing more than 10 moves and have not
moved the knight to g5, you might want to start over.

25. no 27. yes
Reflections
(pages 58 and 59)
1. The third one because it is not a reflection. 3. Quadrant IV
5. yes 7. no 9. no
1. M'(-2,-1),N’'(0, —=3),P'(2, —2) 13. D'(-2,1),E’'(0,1),F’'(0,5), G'(—2,5)
y G’ y
4 N A F
2/ P 3
v =8 2
—4-3-2 (0] 1 2 3 4x D’ E’
M5 =L P “13-2 0] 1 2x
s L, E w
N’ \ ()
Ly -3 —
l I, o®
F ol
G| | 3
15. T'(—4,-2),U'(—4,2),V'(=6, -2) 17. J'(=2,2),K'(=7,4),L'(=9, =2),M'(=3, —1) >
=
RY R 7]
K K11, K s
U’ 4 7] . e J /’\ fD
2 7 =
— (0] X N _--I\‘/I’O 2/\\/-\ 8\ x' 2
g 1M
% T‘_4 T v h 174 1
‘G
19. x-axis 21. y-axis

23. R'(3,—-4),5'3,-1),T'(Q, -4)
25. yes; Translations and reflections produce images that are congruent to the original figure.
27. Ifyou are driving a vehicle and want to see who is following you, where would you look?

29. obtuse 31. right 33. B

Rotations
(pages 65-67)

1. (0,0); (1, -3) 3. Quadrant IV 5. QuadrantII
7. reflection 9. translation 11. yes; 90° counterclockwise
13. A/(zy 2)) B,(ly 4)) C,(?” 4)’D,(4’ 2) 15. ],(O» _3)»K,(0)_5))L,(_4’ _3)

17. W'(=2,6),X'(=2,2),Y'(=6,2), Z'(—6, 5)
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Rotations (continued)
(pages 65-67)

19. It only needs to rotate 120° to produce an identical image.
21. TItonly needs to rotate 180° to produce an identical image.
23. J"(4,4),K"(3,4),L"(1, 1), M"(4, 1)

25. Sample answer: Rotate 180° about the origin and
then rotate 90° clockwise about vertex (—1, 0);
Rotate 90° counterclockwise about the origin and
then translate 1 unit left and 1 unit down.

o

27. Use Guess, Check, and Revise to solve this problem.
29. (2,4),4, 1), (1, 1)

31. yes

33. no

Similar Figures
(pages 74 and 75)

1. They are congruent.
Yes, because the angles are congruent and the side lengths are proportional.

not similar; Corresponding side lengths are not proportional.

N oUW

y y y

—_ N W
—_N WA
T
-

—4—3 -2 Of 1 2x -2 |0 1 2 3 4x

2 ——r2 g

l l l

A and B; Corresponding side lengths are proportional and corresponding angles are congruent.

9. 6% 1. 14 13. 30in.

15. What types of quadrilaterals can have the given angle measures?
17. 3times

19. a. yes

b. yes; It represents the fact that the sides are proportional
because you can split the isosceles triangles into smaller
right triangles that will be similar.

21. 16 23.
81 16
25. C
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11.

17.

19.

13.

19.

Perimeters and Areas of Similar Figures

(pages 80 and 81)
The ratio of the perimeters is equal to the ratio of the corresponding side lengths.
Because the ratio of the corresponding side lengths is %, the ratio of the areas is

2
equal to (%) . To find the area, solve the proportion 30_ i to get x = 120 square inches.
X

§;2—5 E;@ 9. The areais 9 times larger.
8 64 9 81
25.6 13. 39in.;93.5in.? 15. 108 yd

a. 400 times greater; The ratio of the corresponding lengths is 129 in. _ 20

2
So, the ratio of the areas is (2—10) = @.

T

b. 1250 ft?

15m 21. x=-2 23. n=—4

Dilations
(pages 87-89)

A dilation changes the size of a figure. The image is similar, not congruent, to the
original figure.

The middle red figure is not a dilation of the blue figure because the height is half of the
blue figure and the base is the same. The left red figure is a reduction of the blue figure and
the right red figure is an enlargement of the blue figure.

31 7. yes
2
1 9. no
-2 |OIN\l 2 3 4 5 6x
11. yes
‘73
‘*4
-5
\
The triangles are similar.
16} 1B 15. A, Y/ 17. R y T
14 k% 5 5
12 4 4
10 e 3 -3
-8 kY 2 R I
6 LN H’ '.J, l
LB . 7 : U
Al C' el 1 2x -3-2 |Q" U 3 4
LS Ay
oV A 4 10 12x Gl | reduction
enlargement reduction

Each coordinate was multiplied by 2 instead of divided by 2. The coordinates should be
A'(1,2.5), B'(1,0),and C'(2, 0).
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Dilations (continued)
(pages 87-89)

21. reduction; i

23. A"(10,6),B"(4,6), C"(4,2), D"(10, 2) 25. J"(3, —3),K"(12, —9), L"(3, —15)

27. Sample answer: Rotate 90° counterclockwise about the origin and then dilate with
respect to the origin using a scale factor of 2

29. Exercise 27: yes; Exercise 28: no; Explanations will vary based on sequences
chosen in Exercises 27 and 28.

31. a. enlargement

b. center of dilation

C.

Wl

d. The shadow on the wall becomes larger. The scale factor will become larger.

33. The transformations are a dilation using a scale factor of 2 and then a translation of 4 units
right and 3 units down; similar; A dilation produces a similar figure and a translation
produces a congruent figure, so the final image is similar.

35. The transformations are a dilation using a scale factor of — and then a reflection in the x-axis;

similar; A dilation produces a similar figure and a reflection produces a congruent figure, so
the final image is similar.

37. A'(-2,3),B'(6,3),C'(12, =7), D'(—2, —7); Methods will vary.

39. supplementary; x = 16

41. B

Parallel Lines and Transversals
(pages 107-109)

1. Sample answer: 3. mandn

@ b 5 8
1 2
/ / : 7. £1=107°, /2 =73°

9. £5=149°,£6=131° 11. 60° Corresponding angles are congruent.

13. Sample answer: rotate 180° and translate down

15. £6 = 61°; £6 and the given angle are vertical angles.
£5=119°and £7 = 119°; £5 and £ 7 are supplementary to the given angle.
£1 = 61°; £1 and the given angle are corresponding angles.
£3 =61° £1 and £3 are vertical angles.
Z£2=119°and £4 = 119°; £2 and £ 4 are supplementary to £ 1.
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17.

19.

21.
23.

25.
27.
29.
31.

17.
19.
21.

23.

£2 =90°% «£2 and the given angle are vertical angles.

£1=90°and £3 = 90°% £1 and £ 3 are supplementary to the given angle.
Z4 = 90°% £4 and the given angle are corresponding angles.

£6 =90°% £4 and £6 are vertical angles.

£5=90°and £7 = 90° £5 and £ 7 are supplementary to £4.

132°; Sample answer: £2 and £ 4 are alternate interior angles and £4 and £3
are supplementary.

120° Sample answer: £6 and £ 8 are alternate exterior angles.

61.3°% Sample answer: £ 3 and £1 are alternate interior angles and £ 1 and £2
are supplementary.

They are all right angles because perpendicular lines form 90° angles.

130

a. no; They look like they are spreading apart. b. Check students’ work.
13 33. 51 35. B

Angles of Triangles
(pages 114 and 115)

Subtract the sum of the given measures from 180°.
115°, 120°, 125° 5. 40° 65° 75° 7. 25°45°110°
48°, 59°, 73° 11. 45 13. 140°

The measure of the exterior angle is equal to the sum of the measures of the two
nonadjacent interior angles. The sum of all three angles is not 180°;

2x—12)=x+ 30
x =42
The exterior angle is (2(42)—12)° = 72°.
126°
sometimes; The sum of the angle measures must equal 180°.

never; If a triangle had more than one vertex with an acute exterior angle, then it
would have to have more than one obtuse interior angle which is impossible.

x=—4 25. n=-3

Angles of Polygons
(pages 123-125)

Sample answer: 2

What is the measure of an interior angle of a regular pentagon?; 108°; 540°

1260° 7. 360° 9. 1260°
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11.

13.
15.
19.

21.

25.

27.
33.

35.

11.

A18

Angles of Polygons (continued)
(pages 123-125)

no; The interior angle measures given add up to 535°, but the sum of the interior angle
measures of a pentagon is 540°.

90°, 135°, 135°, 135°, 135°, 90°
140° 17. 140°

The sum of the interior angle measures should have been divided by the number of angles,
20. 3240° + 20 = 162°; The measure of each interior angle is 162°.

24 sides 23. 75°,93°85° 107°

60°% The sum of the interior angle measures of a hexagon is 720°. Because it is regular, each
angle has the same measure. So, each interior angle is 720° + 6 = 120° and each exterior
angle is 60°.

120°, 120° 120° 29. interior: 135° exterior: 45° 31. 120°

a. Sample answer: b. Sample answer: c. Sample answer:

square, regular hexagon

d. Answer should include, but is not limited to: a discussion of the
interior and exterior angles of the polygons in the tessellation
and how they combine to add up to 360° where the vertices meet.

2 37. 6

Using Similar Triangles
(pages 130 and 131)

Write a proportion that uses the missing measurement because the ratios of corresponding
side lengths are equal.

Sample answer: Two of the angles are congruent, so they have the same sum. When you
subtract this from 180°, you will get the same third angle.

Student should draw a triangle with the same angle measures as the ones given in

the textbook.

If the student’s triangle is larger than the one given, then the ratio of the corresponding side
student’s triangle length

book’s triangle length ’
than the one given, then the ratio of the corresponding side lengths,

lengths, should be greater than 1. If the student’s triangle is smaller

student’s triangle length
book’s triangle length ’

should be less than 1.

no; The triangles do not have two pairs of congruent angles.
yes; The triangles have the same angle measures, 81°, 51°, and 48°.

yes; The triangles have two pairs of congruent angles.
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13. Think of the different ways that you can show that two triangles are similar.
£
&

15. 30ft

17. maybe; They are similar when both have measures of 30°, 60°, 90° or
both have measures of 45°, 45°, 90°. They are not similar when one
has measures of 30°, 60°, 90° and the other has measures of 45°, 45°, 90°.

19. y=5x+3 21. y=8x—-4

Graphing Linear Equations
(pages 146 and 147)

1. aline 3. Sample answer: y=3x-1
y
X 0 1 Z'
y=3x-1|-1| 2 2

Ry,
[N
5 y=-5 7 4] 9. y A
y "1(0, 5) 321 2/3 x w
5 [ m
10 4 Nt—| _ 0
5 s y=>s AN ®
2 y=x-3 Q
pP —‘175 3x 1 s (1
L0 “3-2- 25 [° -
—‘15 >
=
M. (_ 1,4 13. v 15. 1] -
L : =05 2
N T : T T =
Vs : cos ol [ || v
~ -3 2\ 2 3x —3-2-1[[ 1 2 3%
ST~ [0 *F}
2 SN
1 \ G:_é
—3-2— 2 3x
17. The equation x = 4 is graphed, not y = 4. 19. a. 14%/2:2)25 b. about $5
7 v V' e $5.25
"1, 4 12 S/ RS
3 A /
o — 6
=9 A
1 2(
—3-2- x %123 4%
21. y=—gx+2 23. y=-2x+3
y=—§x+2 y‘>= *2X:3
Y N, !/ 8 Y
NI £ N
AW \\\
2 2\\\
,Jf—‘_z \\z 3x SR R X
L \ [} N
HTIN N
\ N
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25.

27.
29.
31.

19.

23.

27.

31.

33.
35.

37.

A20

Graphing Linear Equations (continued)
(pages 146 and 147)

a. Sample answer: b. No, n = 3.5 does not make sense because a

5 polygon cannot have half a side.
900
720
10 (5, 540)
360

(4, 360)
2.0, 16,180
012345 6n
Yes; The graph of the equation is a line.
)

Begin this exercise by listing all of the given information.

(=6,6)

(—4, -3)

Slope of a Line
(pages 153-155)

. a. BandC 3. Theline is horizontal.

b. A

c. no; None of the lines are vertical.

e 3

Y E*\ 7.5 13. 0

\! 9. —% 15. undefined
T \VEXS
\ 1. 0 17. —%

HEEE 2NL1
The lines are parallel.
The denominator should be 2 — 4. 21. 4
m=—1
3 25. L

4 3
a.

40

b. The cost increases by $3 for every 40 miles you drive, or the cost
increases by $0.075 for every mile you drive.

yes; The slopes are the same between the points.

When you switch the coordinates, the differences in the numerator and
denominator are the opposite of the numbers when using the slope formula.
You still get the same slope.

b =25 39. x=75
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11.

1.

. (0,0

Slopes of Parallel and Perpendicular Lines
(pages 156 and 157)

. blue and red; They both have a slope of —3.

yes; Both lines are horizontal and have a slope of 0.

yes; Both lines are vertical and have an undefined slope.
blue and green; The blue line has a slope of 6. The green line has a slope of —é. The product
of their slopes is 6 - (—%) =-1.

yes; The line x = —2 is vertical. The line y = 8 is horizontal. A vertical line is perpendicular to
a horizontal line.

yes; The line x = 0 is vertical. The line y = 0 is horizontal. A vertical line is perpendicular to a
horizontal line.

Graphing Proportional Relationships
(pages 162 and 163)

no; Sample answer: The graph of the equation does not pass through the origin.

yes; y = %x; Sample answer: The rate of change in the table is constant.

wn
®
0
(9]
Py
§]
o
>
=
s
()
-
w0

4§ Each ticket costs $5.

40
35
30
25
20
15
10

5

0

Amount raised (dollars)

012345678 9x
Tickets

a. the car; Sample answer: The equation for the car is y = 25x. Because 25 is
greater than 18, the car gets better gas mileage.

b. 56 miles
D

Consider the direct variation equation and that the graph passes through e
the origin.

Selected Answers A21



Graphing Proportional Relationships (continued)
(pages 162 and 163)

13. a. yes; The equation is d = 6t, which b. yes; The equation is d = 50r, which
represents a proportional relationship. represents a proportional relationship.
= 4 7 d
3 50 // 450
£ 40 i __ 400
g 30 % 350
c [

8 2 // £ 300
-é‘ 10 L~ g 250
% 123456 789% ﬁ?gg
Time (seconds) o 100

50

0

01234567829r
Rate (feet per second)

. . 300 .
c. no; The equation is # = ——, which does not
r

represent a proportional relationship.

13
450 *‘
400
350 \
300
250
200 \
150
100
50 [~

0

Time (seconds)

—_—

012345¢67829r
Rate (feet per second)

d. partc; It is called inverse variation because when the rate increases, the time decreases, and
when the rate decreases, the time increases.

15. y:3x_% 17. B

FT e
o /{/
s1

-3-2-1f 1 2 3%

/6
s
AR

Graphing Linear Equations in Slope-Intercept
Form (pages 170 and 171)

1. Find the x-coordinate of the point where the graph crosses the x-axis.

3. Sample answer: The amount of gasoline y (in gallons) left in your tank after you travel x miles

1
isy= T + 20. The slope of —% means the car uses 1 gallon of gas for every 20 miles

driven. The y-intercept of 20 means there is originally 20 gallons of gas in the tank.

5. A;slope: %; y-intercept: —2 7. slope: 4; y-intercept: —5
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9. slope: —g; y-intercept: —2

13. slope: —2; y-intercept: 3.5

17. a. 300% J_A_A_A_A_A?
= y = —10x + 3000
o 2500§
£ 2000
E 1500
[=)]
}‘:» 1000
500
0
0 100 200 300 x
Time (seconds)
19. 4
[ ]
© 7 5%
f‘,l
N
L,
f;,& &
—‘—é‘r y=6x—7}—
cw L

. 7
X-intercept: 5

25. a. y=2x+ 4and y = 2x — 3 are parallel because the slope of each line is 2;
y= —3x —2and y = —3x + 5 are parallel because the slope of each line is —3.

b. y=2x+4andy= —%x + 2 are perpendicular because the product of their slopes is —1;

y=2x—3andy= —%x + 2 are perpendicular because the product of their slopes is —1;

y= —%x — land y = 3x + 3 are perpendicular because the product of their slopes is —1.

27. y=2x+3

31. B

11. slope: g; y-intercept: —1

15. slope: 1.5; y-intercept: 11

b. The x-intercept of 300 means the skydiver lands on the ground
after 300 seconds. The slope of —10 means that the skydiver
falls to the ground at a rate of 10 feet per second.

21. [(y=-14x—1 23. [} [T T 17
iﬁ A Ty:4—ng>i
AN ; 3 Ses
N e NG
N\ 1 N
N EHEEERENER
AN | EEN
| N

. 20
Xx-intercept: 3

. 5
X-intercept: -

29. yz%x—z

wn
®
(0}
N
~+
[0}
o
>
=)
g
()
=
w

Graphing Linear Equations in Standard Form
(pages 176 and 177)

1. no; The equation is in slope-intercept form.

3. x = pounds of peaches

y = pounds of apples

4
=——-x+10
J 3
y
11
10
9N
N\ ||
Ny =50+ 10 [
6 \/
5 \
N\
4
3 N\
2
1 \
0 N

0123456 78 9x

5. y=-2x+17 7. y=%x+10
9. 16x — 4y = 2 11. B
R
T 1Y 13. C
A
2/
/
/
/o
ya
¥
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Graphing Linear Equations in Standard Form
(continued) (pages 176 and 177)

. a. Y . y] .oXx-i :
15. a. 17 ~V5\(0, 8% 19. x-intercept: 9
130 / TN y-intercept: 7
120 / 6 —
/ (2x+y=38]
110 / Lls .
100 / \\ Ly / 9
90 ) 3 2 %07
B (—25x + y = 65} (SN 2 78
70 1 6 ™N
4 N
60, 4,9) 5 5 N 14x + 18y = 126}
0$ -1 12 3 5x g, N,
Qo
0 1 2 3 X [
53 AN
2 \\
b. $390 1 N
0 N6.0
012345%67891011x
Number of CDs
21. a. 9.45x + 7.65y = 160.65 23. a. y=40x+ 70
. . 7
b. § v N b. x-intercept: ——; no;
§ 21\ [9.45x + 7.65y = 160.65) 4
g ol N You cannot have a negative time.
° N
gn AN
S 9 AN C. A
H 160 /r
n 6 120 (A
3 3 ‘\ 80
3 \ y = 40x + 70]]
T 0 40
0 2 46 81012141618x ‘ ‘ ‘ ‘ ‘
Hours worked as host %123 4 5%
1
25. -
2

Writing Equations in Slope-Intercept Form
(pages 182 and 183)

1. Sample answer: Find the ratio of the rise to the run between the intercepts.

3. y=3x+2,y=3x-10; y=5, y= -1 5. y=x+4

7. y=ix+1 9. y==-x-3

W | =

11. The x-intercept was used instead of the y-intercept. y = %x -2

13. y=5 15. y=-2
17. a-b. 2 [ ] (0, 60) represents the speed of the automobile before
= s0p2 60 braking. (6, 0) represents the amount of time it takes to
E 0 stop. The line represents the speed y of the automobile
- 40 .
2 30 after x seconds of braking.
& 20
1g 6o ©VT —10x + 60
01234586 7x

Braking time (seconds)
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19. Be sure to check that your rate 21 and 23. A2
of growth will not lead to a o s g
0-year-old tree with a 4
negative height. 3

,
“i32 |0 RE
(=1,-2)

Writing Equations in Point-Slope Form
(pages 188 and 189)

3.y—0=%(x+2) 5. y+1=-3(x—3)
9. y+5=—%(x—7) M. y+4=—2+1)
15. y=ix 17. y=x+1
19. a. V= —4000x + 30,000
£
n
b. $30,000 & g
21. The rate of change is 0.25 degree per chirp. 2
=
23. a. y—=l4x— 1085 e
>
b. 4 meters a
25. RY] 27. D s
()
) @
-2 |0 x

g Solving Systems of Linear Equations by
Graphing (pages 206 and 207)

1. yes; The equations are linear and in the same variables.

3. Check whether (3, 4) is a solution of each equation.

5. (4,176) 7. B;(6,7) 9. G @3, -1 1. (=51
£

13. (12,15) 15. 8, 1) 17. (5,1.5) 19. (-6,2) &

21. no; Two lines cannot intersect in 23. Make a table to compare your distance
exactly two points. to your friend’s distance.

25. c=8 27. x=11
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Solving Systems of Linear Equations by
Substitution (pages 212 and 213)

1. Step 1: Solve one of the equations for one of the variables.
Step 2: Substitute the expression from Step 1 into the other equation and solve.

Step 3: Substitute the value from Step 2 into one of the original equations and solve.

3. sometimes; A solution obtained by graphing may not be exact.

5. Sample answer:x + 2y =6 7. 4x — y = 3; The coefficient of yis —1.
x—y=3
9. 2x + 10y = 14; Dividing by 2 to solve for x yields integers.
1. (6,17) 13. (4, 1) 15. & 6)
17. a. x=2y 19. (—2,4)

64x + 132y = 1040
b. adult tickets: $8; student tickets: $4

21. The expression for y was substituted back into the same equation;
solution: (2, 1)

23. 30 cats, 35 dogs 25. Make a diagram to help visualize
the problem.
27. 2x—5y= -8 29. B

Solving Systems of Linear Equations by
Elimination (pages 221-223)

1. Step 1: Multiply, if necessary, one or both equations by a constant so at least one pair of like
terms has the same or opposite coefficients.

Step 2: Add or subtract the equations to eliminate one of the variables.
Step 3: Solve the resulting equation for the remaining variable.

Step 4: Substitute the value from Step 3 into one of the original equations and solve.

3. 2x+3y=11
3x — 2y = 10;
You have to use multiplication to solve the system by elimination.
5. (6,2) 7. (2,1) 9. (1, -3) 1. 3,2

13. The student added y-terms, but subtracted x-terms and constants; solution (1, 2)

15. a. 2x+y=10 17. (5,-1) 19. (-2,-1) 21. 4,3)
2x + 3y =22
b. 6 minutes
23. a. =4 25. yes; The lines are perpendicular.
b. =7
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27. a. 23x+ 10y =86
28x +5y=76

b. Multiple choice: 2 points each Short response: 4 points each
29. $95 31. 5 grams of 90% gold alloy, 3 grams of 50% gold alloy
33. (-1,2,1) 35. yes 37. D

Solving Special Systems of Linear Equations
(pages 228 and 229)

1. The graph of a system with no solution is two parallel lines, and the graph of a system with
infinitely many solutions is one line.

3. infinitely many solutions; all points on the line y = 4x + %

5. no solution; The lines have the same slope and different y-intercepts.
7. infinitely many solutions; The lines are identical.
9. (-1,-2)
11. infinitely many solutions; all points on the line y = —%x +5
13. (—2.4,-3.5)
15. no; because they are running at the same speed and your pig had a head start

17. When the slopes are different, there is one solution. When the slopes are the same, there is
no solution if the y-intercepts are different and infinitely many solutions if the y-intercepts
are the same.
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19. y=0.99x + 10
y=0.99x
no; Because you paid $10 before buying the same number
of songs at the same price, you spend $10 more.

21. Try using the Guess, Test, and Revise method to help you answer this question.

23. y=3x 25. y=—%x+2

Solving Linear Equations by Graphing
(pages 230 and 231)

3. no solution 5. x=2

7. Sample answer: 6x — 3 = 6x; Subtract 3 from the right side.

_2l
2

9. x 11. 6mo
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Relations and Functions

(pages 246 and 247)
1. the first number; the second number
3. Aseach inputincreases by 1, 5. Aseachinputincreases by 1,
the output increases by 4. the output increases by 5.
Input Output Input Output
1 >4 1 -3
2 > 8 2 2
3 >12 3 7
4 >16 4 12
5 >20 5 17
6 >24 6 22
N N — N
7. (1,8),(3,8),3,4,5,6), (7,2) 9. no
11. yes 13. Input Output 15. Input Output
-3 0
-1 3
1 6
3 9
As each input increases by 2, As each input increases by 3,
the output increases by 2. the output decreases by 10.
17. a. Input Output b. yes; Each input has exactly c. The pattern is that for each input
1 one output. increase of 1, the output increases
2 by $2 less than the previous increase.
3 For each additional movie you buy,
4 your cost per movie decreases by $1.
19. y-axis 21. x-axis
Representations of Functions
(pages 253-255)
1. input variable: x; 3. What output is twice the sum of the input 3 and 4?;
output variable: y 23+4)=14;2(3) +4 =10
5. y=x+7 7.y=%x 9. y=x-3 1. y==6x
13. 8 15. —17 17. 54
19. y 21. WL T T T 23. [/ 3 ¢
:é 3.7 0 2 3 4 5x §7(3' 5'5))/
. 2, 6) N =2 4
(1,5) HNEAE 5 (2, 4)
3 L L {C) 2 {(1, 2.l3)——
r2 77‘10,ii 4L7 1 | |
L1 L s (3, —12) [ ]
| V123 4%
Yy 1234x "\14 X
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25. The order of the x- and y-coordinates is

M2, 5)
reversed in each coordinate pair. ;
0.3
27. B (—‘2,1) .
—-4/1-2 |0] 1 2x
29. A ot
31. —4

33. a. P=3.50b— 84

b. independent variable: b; dependent variable: P; The profit depends on the number of
bracelets sold.

c. 24 bracelets
35. a. G=35+10Ah
b. S=25h
c. Snake Tours; For 2 hours, Gator Tours cost $55 and Snake Tours cost $50.

37. Sample answer:

Side Length 1 2 3 4 5 Side Length 1 2 3 4 5
Perimeter 4 8 | 12| 16 | 20 Area 1 4 9 | 16 | 25

y Sample answer: The perimeter function appears to form a line, and the area %

;Z function appears to form a curve. When the side length is less than 4, the )

15 7 perimeter function is greater. When the side length is greater than 4, the area %

12 s function is greater. When the side length is 4, the two functions are equal. o

00 12 3 4 5x g

39. 1 m. L 2

' "3 S

()

-

w

Linear Functions
(pages 261-263)

1. yes; The graph of y = mx is a nonvertical line, so it is a linear function.

. . 4
3. y= mx; x is the diameter; S 5. y= 3* +2 7. y=3
yis the circumference. 4n
37
2w
1 ™
9. y=—x
y 4 % 1234 5%

11. a. independent variable: x; dependent variable: y

b. y = 3x; It costs $3 to rent one movie.

=3

-
o W oW N<=

Cost (dollars)

0123 45%x
Number of
movies

&
o
©
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13.

15.

19.

21.

11.
13.
15.
17.

19.

A30

Linear Functions (continued)
(pages 261-263)

a. y=-02x+1

b. The slope indicates that the power decreases by 20% per hour. The x-intercept indicates
that the battery lasts 5 hours. The y-intercept indicates that the battery power is at 100%
when you turn on the laptop.

c. 1.25hours
a. hiking 17. yes; A horizontal line is a nonvertical line.

b. 67.5 calories

Temperature (°F), t | 94 | 95 | 96 | 97 | 98
Heat Index (°F), H | 122 | 126 | 130 | 134 | 138

b. independent variable: t; dependent variable: H

c. H=4tr—-254

d. 146°F

w=1.5 23. C

Comparing Linear and Nonlinear Functions
(pages 270 and 271)

. Alinear function has a constant rate of change. A nonlinear function does not have a

constant rate of change.

e linear 5. e nonlinear

12 15 i

10F—+—————|

4 5 L)
0
012 3 4x 02 46 8x
linear; The graph is a line. 9. linear; As x increases by 6, y increases by 4.

nonlinear; As x increases by 1, Vincreases by different amounts.
linear; You can rewrite the equation in slope-intercept form.
nonlinear; As x decreases by 65, y increases by different amounts.
a. nonlinear; When graphing the points, they do not lie on a line.

b. Tree B; After ten years, the height of Tree A is 20 feet and the height of Tree B is at least 23 feet.

a. B [ f] enlargement 21. C
87
7
67
5
B
A <,
A c
-9-8-7-6-5-4-3-2-1 yx
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Analyzing and Sketching Graphs
(pages 276 and 277)
1. F 3. A 5. D

7. The volume of the balloon increases at a constant rate, then stays constant, then increases
at a constant rate, then stays constant, and then increases at a constant rate.

9. Horsepower increases at an increasing rate and then increases at a decreasing rate.

11. The hair length increases at a constant rate, then decreases instantly, then increases at a
constant rate, then decreases instantly, and then increases at a constant rate.

13. a. The usage decreases at an increasing rate.
b. The usage decreases at a decreasing rate.

15. Car 17. Coin

Value
Value

Time Time

19. Think about the real-life meanings of the words “surplus” and “shortage.” &,

21. (2,-1) 23. C
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Finding Square Roots
(pages 292 and 293)

1. no; There is no integer whose square is 26.

3. V256 represents the positive square root because there is not a — or a + in front.

5. s=13km 7. 3and -3 9. 2and -2 11. 25
13. Land-L 15. 2.2and —2.2 17. —19
31 31

19. The positive and negative square roots should have been given.

i\ﬁzland -1
4 2 2
21. —116 23. 9 25. 25 27. 40

29. because a negative radius does not make sense

31. = 33. 9ft 35. 8m/sec 37. 251t

39. y=3x-2 a1. y:%x+1
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Finding Cube Roots

(pages 298 and 299)

1. no; There is no integer that equals 25 when cubed.
3. 50in. 5. 04m 7. =5
9. 12 1.7 13. 32

4 8
15. L 17. 74 19. —276

12

21. 30cm 23. > 25. <
27. -1,0,1

29. The side length of the square base is 18 inches and the height of the pyramid is 9 inches.
31. x=3 33. x=4
35. 289 37. 49

The Pythagorean Theorem
(pages 304 and 305)
1. The hypotenuse is the longest side and the legs are the other two sides.
3. 29km 5. 9in. 7. 24cm
9. The length of the hypotenuse was substituted for the wrong variable.

a®+ b?=c?

7% + b* = 25
49 + b* =625
b* =576

Good

=24
<
nn
11. 16 cm 13. Use aright triangle to find the distance.

15. Sample answer: length = 20 ft, width = 48 ft, height = 10 ft;
BC =52 ft, AB = V2804 ft

17. a. Sample answer: b. 45 ft
YA 115 |You
ZG_J
/
20f—/
y4
—20 |—10 10 20x
/1016
/|
Friend : 12,_
[T
19. 6and —6 21. 13 23. C
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Approximating Square Roots
(pages 313-315)

1. Arational number can be written as the ratio of two integers. An irrational number cannot
be written as the ratio of two integers.

3. all rational and irrational numbers; Sample answer: —2, %, V7

5. yes 7. no 9. whole, integer, rational
11. irrational 13. rational 15. irrational
17. 144 is a perfect square. So, V144 is rational.
19. a. Ifthelast digit is 0, it is a whole number. Otherwise, it is a natural number.

b. irrational number c. irrational number

21. a. 26 23. a. —10 25. a. —13
b. 26.2 b. —10.2 b. —12.9
27. V15;V15 is positive and —3.5 is negative. 29. g; % is to the right of g.
31. —V182; —V 182 is to the right of —V192. "
33. true 35. 8.1t 37. 851t 39. 20.6in. 2
A
41. Create a table of integers whose cubes are close to the radicand. Determine which two o
integers the cube root is between. Then create another table of numbers between those o
two integers whose cubes are close to the radicand. Determine which cube is closest to >
the radicand; 2.4 a
43. Sample answer: a = 82, b = 97 45. 1.1 47. 30.1 m/sec g
@
49. Falling objects do not fall at a linear rate. Their speed
increases with each second they are falling. L)
51. 40m
53. 9cm

Repeating Decimals
(pages 316 and 317)

1. L 3. —12
9 9

5. Because the solution does not change when adding/subtracting two equivalent
equations; Multiply by 10 so that when you subtract the original equation, the
repeating part is removed.

_13 0 3
30 11

11. Pattern: Digits that repeat are in the numerator and 99 is in the denominator; Use 9 as the
integer part, 4 as the numerator, and 99 as the denominator of the fractional part.
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Using the Pythagorean Theorem
(pages 322 and 323)
1. the Pythagorean Theorem and the distance formula

3. Ifa?is odd, then ais an odd number; true when a is an integer; A product of two integers is
odd only when each integer is odd.

5. yes 7. no 9. yes 1. V52 13. V29 15. V85
17. The squared quantities under the radical should be added not subtracted; V 136
19. yes 21. yes

23. no; The measures of the side lengths are V5000, V3700, and V 8500
and (V5000)* + (V3700)* # (V8500)°.

25. Notice that the picture is not drawn to scale. Use right triangles.

o

27. mean: 13; median: 12.5; mode: 12

29. mean: 58; median: 59; mode: 59

Volumes of Cylinders

(pages 338 and 339)

1. How much does it take to cover the cylinder?; 1707 ~ 534.1 cm?; 3007 ~ 942.5 cm®

3. 4867 =~ 1526.8 ft® 5. 2457 =~ 769.7 ft3

7. 907 =~ 282.7 mm3 9. 2527 =~ 791.7in.3
11. 2567 ~ 804.2 cm® 13. 182—5 ~5ft

T
150,000
15. (20090 — 50
197 cm 2%

s

17. Divide the volume of one round bale by the volume of one square bale.
19. 8325 — 7297 ~ 6035 m> 21. yes
23. no

Volumes of Cones

(pages 344 and 345)
1. The height of a cone is the perpendicular distance from the base to the vertex.
3. Divide by 3. 5. 97 ~28.3m°>
7. 23—”z 2.1t 9. 1‘{% ~115.5 yd? 11. %z 65.4 in.?

13. The diameter was used instead of the radius;

V= %(77)(1)2(3) - 7 md
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21.

1.5 ft 17. 2,198 ~18in.
4.2
24.1 min 21. 3y
A'(-1,1),B'(-3,4),C'(—1,4) 25. D
Volumes of Spheres
(pages 352 and 353)
. . 5007 . 3
. A hemisphere is one-half of a sphere. 3. 5 = 523.6 in.
9727 =~ 3053.6 mm? 7. 367 ~113.1 cm® 9. 9mm
. 451t 13. 2.5in.
2567 + 1287 = 3847 ~ 1206.4 ft® 17. r= %h
5400 in.%; 27,000 in.? 21. enlargement; 2 23. A
Surface Areas and Volumes of Similar Solids
(pages 359-361)
.. . . 9 32 9
. Similar solids are solids of the same type 3. a. >; because (—) ==
. . 4 2 4
that have proportional corresponding
linear measures. b. 2_7; because (§)3 = %7
no 7. no
b=18m;c=195m;h=9m 11. 1012.5in.?
13,564.8 ft° 15. 673.75 cm?

a. 9483 pounds; The ratio of the height of the original statue to the height of the small statue

3
is 8.4:1. So, the ratio of the weights, or volumes is (%) .

b. 221,184 1b

a. yes; Because all circles are similar, the slant height and the circumference of
the base of the cones are proportional.

b. no; because the ratio of the volumes of similar solids is equal to the cube of
the ratio of their corresponding linear measures

%<2

—_ N W

—4 "\ ol x

=

kTl

J'(=3,0),K'(=4,-3),L'(-1, -4

Selected Answers

wn
®
0
N
Py
§]
o
>
=
s
()
-
w0

A35



11.
13.
15.
17.
19.

1.
3.
5.

7.

A36

Scatter Plots
(pages 376 and 377)

They must be ordered pairs so there are equal amounts of x- and y-values.
no relationship; A student’s shoe size is not related to his or her IQ.

nonlinear relationship; On each successive bounce, the ball rebounds to a height less than its
previous bounce.

a. (22, 152), (40, 94), (28, 134), (35, 110), (46, 81)

y
160
140
120
100 g
80
60
40
20

Pairs of jeans sold

5 10 15 20 25 30 35 40 45x
Average price

b. As the average price of jeans increases, the number of pairs of jeans sold decreases.
a. 35h b. $85

c. There is a positive relationship between hours worked and earnings.
nonlinear relationship; no outliers, gaps, or clusters

positive relationship

Sample answer: bank account balance during a shopping spree

Could there be another event that is causing the sales of both items to increase?

8 21. B

Lines of Fit
(pages 382 and 383)

You can estimate and predict values.

—0.98, because it is closer to —1 than 0.91 is to 1. ( | —0.98| > |0.91 |)

a. y b. Sample answer: y = —0.5x + 60

45
o :‘5’ N c. Sample answer: The slope is —0.5 and the y-intercept is 60.
%‘; 30 So, you could predict that 60 hot chocolates are sold when
8 ;Z the temperature is 0°F and the sales decrease by about 1 hot
B 15 ° chocolate for every 2°F increase in temperature.
* 10

5 d. 50 hot chocolates

10 20 30 40 50 60 70 80 90 x
Temperature (°F)

no; There is no line that lies close to most of the points.

Selected Answers



1.

13.

11.

13.

15.

17.

¥ = 0.9x + 4; r = 0.999; The relationship between x and y is a strong positive correlation and the
equation closely models the data; 4 in.

a. y = 48x + 11; r = 0.98; The relationship between x and y is a strong positive correlation and the
equation closely models the data.

b. 251 ft
c. The height of a hit baseball is not linear. The best fit line from part (a) only models a small part

of the data.

2! 15. 2
9 11

Two-Way Tables
(pages 390 and 391)

The joint frequencies are the entries in the two-way table that differentiate the two categories
of data collected. The marginal frequencies are the sums of the rows and columns of the
two-way table.

total of females surveyed: 73; 5. 51
total of males surveyed: 59
71 students are juniors. 93 students are attending the school play.
75 students are seniors. 53 students are not attending the school play.
a. 19; 42
b. 72 6th-graders were surveyed. 112 students chose grades.
74 7th-graders were surveyed. 40 students chose popularity.
65 8th-graders were surveyed. 59 students chose sports.

c. about 8.5%

b. 48 males were surveyed.
40 females were surveyed.
8 students have green eyes.
35 students have blue eyes.
45 students have brown eyes.

48

& 19 18 40

8 35 45 88

Sample answer: About 63% of the students
with green eyes are male. 40% of the students
with brown eyes are female.

o

Be careful not to count the females with green eyes twice.
y=5x—2

B
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1.
3.

11.

13.
15.
17.

21.

11.

17.

19.

27.

29.
31.
33.

A38

Choosing a Data Display
(pages 397-399)

yes; Different displays may show different aspects of the data.

Sample answer: 5. Sample answer: line graph; shows changes
Notebooks Sold in One Week over time
300 .15 .
- g 250 7. Samp‘le answer: line graph; shows changes
58 200 = over time
2 9 150
EQ .
ERRL ﬂ 9. a. yes; The circle graph shows the data as parts
50
0 of the whole.
£ .66 %8 LA O 4,0
o o, % G’@:%{"o:%’é@ %, b. no; The bar graph shows the number of students,
© .
Color not the portion of students.

A bar graph shows the data in
different color categories.

The pictures of the bikes are the largest on Monday and the smallest on Wednesday,
which makes it seem like the distance is the same each day.

The intervals are not the same size.
Sample answer: bar graph; Each bar can represent a different vegetable. <a
Sample answer: dot plot 19. Does one display better show the differences in digits?

a. —9 23. A

b. —8.6

Exponents
(pages 414 and 415)

—3%is the negative of 3%, so the base is 3, the exponent is 4, and its value is —81. (—3)* has a
base of —3, an exponent of 4, and a value of 81.

3
34 5. (—%) 7. 9. (6.4)'F°

25 13. 1 15. L

144
The negative sign is not part of the base; —6%2=—(6+6) = —36.

1

4
_(Z) 21. 29 23. 5 25. 66

h 11213 |4]5 2" — 1; The option 2" — 1 pays you
2h_q] 13| 71531 | moremoneywhenh>1.

2h -1 1 214|816

Remember to add the black keys when finding how many notes you travel. ,,,\qg

Associative Property of Multiplication

B
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15.
17.
23.

25.
29.

31.
33.

37.

15.

17.
23.
29.

31.
35.

. To divide powers means to divide out the common factors of the numerator and

Product of Powers Property

(pages 420 and 421)
. when multiplying powers with the same base
34 5. (—4)'? 7. W
17
(—%) 11. 512 13. 3.1

The bases should not be multiplied. 5%« 5% = 5279 = 5!

216g° 19. %kz 21. 112412
no; 3+ 3% =9+ 27 = 36 and 3° = 243

496 27. 78,125

a. 167~ 50.27 in.?

b. 1927 =~ 603.19 in.® Squaring each of the dimensions causes the volume to be
12 times larger.

Use the Commutative and Associative Properties of Multiplication to group the powers.

4 35. 3

B

Quotient of Powers Property
(pages 426 and 427)
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denominator. To divide powers with the same base, write the power with the common
base and an exponent found by subtracting the exponent in the denominator from the
exponent in the numerator.

6° 5. (—3)° 7. 5°
(—17)3 11. (—6.4)% 13. b3

15
You should subtract the exponents instead of dividing them. 2—5 =6 5=¢!

29 19. = 21. k"

64x 25. 1254°0° . 27. xyf
You are checking to see if there is a linear relationship D "
between memory and price, not if the change in price

is constant for consecutive sizes of MP3 players.

10'3 galaxies 33. -9
61 37. B
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17.

19.

23.

27.

31.
35.

37.

11.

13.
17.
21.
25.

29.
33.

A40

Zero and Negative Exponents

(pages 432 and 433)

no; Any nonzero base raised to a zero exponent is always 1.
5—5’ 50’ 54 5_ 1 7. 1
L 1M - 13. 5% 15. L
36 16 4 125
The negative sign goes with the exponent, not the base. (4) > = % = é

0. 100 a
25,10 21. —

64

5b 25. 12
w6
5 29. 100 mm
1,000,000 nanometers 33. a. 10 °m b. equal to
Write the power as 1 divided by the power and use a negative exponent.

Justifications will vary.

10° 39. 10*

Reading Scientific Notation
(pages 440 and 441)

Scientific notation uses a factor greater than or equal to 1 but less than 10 multiplied
by a power of 10. A number in standard form is written out with all the zeros and place
values included.

5,600,000,000,000 5. 87,300,000,000,000,000

yes; The factor is greater than or equal to 1 and less than 10. The power of 10 has an
integer exponent.

no; The factor is greater than 10.

yes; The factor is greater than or equal to 1 and less than 10. The power of 10 has an
integer exponent.

no; The factor is less than 1. 15. 70,000,000
500 19. 0.000044
1,660,000,000 23. 9,725,000

a. 810,000,000 platelets 27. a. Bellatrix

b. 1,350,000,000,000 platelets b. Betelgeuse
1555.2 km? 31. 35,000,000 km®
4° 35. (-2)°
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13.

15.

19.

23.

27.

29.

31.

11.
15.
17.
21.
25.

29.

31.

33.

35.

Writing Scientific Notation
(pages 446 and 447)

If the number is greater than or equal to 10, the exponent will be positive. If the number is
less than 1 and greater than 0, the exponent will be negative.

21x1073 5. 3.21 X 108 7. 4%x107°
4.56 x 100 11. 8.4 X 10°

72.5 is not less than 10. The decimal point needs to move one more place to the left.
7.25 X 107

6.09 X 107°,6.78 X 10°°,6.8 X 10°° 17. 48x10°848x10°%48x107°
6.88 X 10723,5.78 X 10%3,5.82 X 10 21. 4.01 X 10’m
680, 6.8 X 103, 681“200 25. 6.25 X 1073, 6.3%, 0.625, 6i

1.99 x 10° watts

carat; Because 1 carat = 1.2 X 10?% atomic mass units and
1 milligram = 6.02 X 10?° atomic mass units, and 1.2 X 10?3 > 6.02 x 10%°.

natural, whole, integer, rational 33. irrational

Operations in Scientific Notation
(pages 452 and 453)

Use the Distributive Property to group the factors together. Then subtract the factors and
write it with the power of 10. The number may need to be rewritten so that it is still in
scientific notation.

8.34 X 107 5. 4.947 x 10!
5.8 X 10° 9. 5.2x108
7.555 X 107 13. 1.037 X 107

You have to rewrite the numbers so they have the same power of 10 before adding; 3.03 X 10°

29%x10°3 19. 1.5 x 10°

2.88 1077 23. 1.12x 1072
4.006 X 10° 27. 1.962 X 10® cm
First find the total length of the ridges and valleys. w

D

3 x 108 m/sec

(@) | —
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Key Vocabulary Index

Mathematical terms are best understood when you see them used and defined in context.
This index lists where you will find key vocabulary. A full glossary is available in your

Record and Practice Journal and at BigldeasMath.com.

angle of rotation, 62
base, 412

center of dilation, 84
center of rotation, 62
concave polygon, 119
congruent figures, 44
convex polygon, 119
corresponding angles, 44
corresponding sides, 44
cube root, 296

dilation, 84

distance formula, 320
exponent, 412

exterior angles, 105
exterior angles of a polygon, 112
function, 245

function rule, 250
hemisphere, 351
hypotenuse, 302

image, 50

indirect measurement, 129
input, 244

interior angles, 105
interior angles of a polygon, 112
irrational number, 310
joint frequency, 388

legs, 302

line of best fit, 381

line of fit, 380

line of reflection, 56
linear equation, 144
linear function, 258
literal equation, 28
mapping diagram, 244
marginal frequency, 388
nonlinear function, 268

output, 244

perfect cube, 296

perfect square, 290
point-slope form, 186
power, 412

Pythagorean Theorem, 302
radical sign, 290

radicand, 290

real numbers, 310
reflection, 56

regular polygon, 121
relation, 244

rise, 150

rotation, 62

run, 150

scale factor, 84

scatter plot, 374

scientific notation, 438
similar figures, 72

similar solids, 356

slope, 150

slope-intercept form, 168
solution of a linear equation, 144
solution of a system of linear equations, 204
sphere, 348

square root, 290

standard form, 174

system of linear equations, 204
theorem, 300
transformation, 50
translation, 50

transversal, 104

two-way table, 388
x-intercept, 168
y-intercept, 168

Key Vocabulary Index

A43

A
®
<
<
o
Q)
Q
o
=
Q
<
=]
o
)
X




Student Index

This student-friendly index will help you find vocabulary, key ideas, and concepts. It is easily
accessible and designed to be a reference for you whether you are looking for a definition,
real-life application, or help with avoiding common errors.

|
‘\ A 4
Addition Property of Equality, 4
Algebra
equations
graphing linear, 142-147
literal, 28
multi-step, 10-15
rewriting, 26-31
simple, 2-9
with variables on both sides,
18-25
formulas, See Formulas
functions
linear, 256-263
nonlinear, 266-271
relations and, 242-247
representing, 245-255
linear equations
graphing, 142-147
lines of fit, 378-383
slope of a line, 148-157
slope-intercept form, 166-183
standard form, 172-177
systems of, 202-229
properties, See Properties
Angle(s)
alternate exterior, 106
alternate interior, 106
corresponding, 104-105
defined, 44
error analysis, 107
exterior
defined, 105
error analysis, 115
interior, defined, 105
of polygons, 118-125
defined, 112
error analysis, 123, 124
reading, 120
real-life application, 121
similar, 126-131
of rotation, 62
of triangles, 110-115
exterior, 112
interior, 112
real-life application, 113
similar, 128
Angle of rotation, defined, 62
Area of similar figures, 76-81
formula, 78
writing, 80

A44 Student Index
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Bar graphs, 394

Base, defined, 412
Box-and-whisker plots, 394

e Y
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Center of dilation, defined, 84
Center of rotation, defined, 62
Choose Tools, Throughout. For
example, see:
graphing linear equations, 143
indirect measurement, 127
scientific notation, 447
slope, 154
systems of linear equations, 203
Circle graphs, 394
Common Error
linear functions, 259
Pythagorean Theorem, 320
Quotient of Powers Property, 424
scientific notation, 445
transformations
rotations, 63
similar figures, 72
Comparison chart, 264
Concave polygon, defined, 119
Cone(s)
volume of, 340-345
error analysis, 344
formula, 342
real-life application, 343
writing, 344
Congruent figures, 42-47
corresponding angles, 44
corresponding sides, 44
defined, 44
error analysis, 47
identifying, 44
naming parts, 44
reading, 44
Connections to math strands,
Throughout. For
example, see:
Algebra, 305
Geometry, 24, 25, 75, 81, 109,
125, 131, 147, 156, 157, 293,
299, 453
Convex polygon, defined, 119

Coordinate plane(s)
transformations in the
dilations, 82-89
reflections, 55-59
rotations, 61-67
translations, 49-53
Corresponding angles
defined, 44
naming, 44
symbol, 44
Corresponding sides
defined, 44
error analysis, 47
naming, 44
symbol, 44
Critical Thinking, Throughout. For
example, see:
angle measures, 109
cube roots, 299
equations
multi-step, 15
simple, 9
exponents, 415
Product of Powers Property,
420,421
Quotient of Powers Property,
427
zero, 432
linear equations, 170
graphing, 171, 177
in slope-intercept form, 171,
183
solving systems of, 207, 223
in standard form, 177
writing, 183
proportional relationships, 163
scientific notation, 441, 453
similar triangles, 131
slope, 153, 154, 155
slope-intercept form, 170
solids, 339
square roots, 292
transformations
congruent figures, 47
dilations, 89
reflections, 59
rotations, 67
similar figures, 74, 75
volume
of cones, 345
of cylinders, 339



Cube root(s)
defined, 296
finding, 294-299
real-life application, 297
perfect cube, 296
Cylinder(s)
volume of, 334-339
formula, 336
modeling, 339
real-life application, 337

Ve @ )
Data, See also Equations; Graphs
analyzing
line of best fit, 381
writing, 382
displaying
bar graph, 394
box-and-whisker plot, 394
choosing a display, 392-399
circle graph, 394
dot plot, 394
histogram, 394
line graph, 394
pictograph, 394
project, 393
scatter plot, 372-377, 394
stem-and-leaf plot, 394
two-way table, 386-391
writing, 398
identifying relationships, 375
linear, 375
negative, 375
nonlinear, 375
positive, 375
joint frequencies, 388
marginal frequencies, 388
misleading displays, 396
Decimal(s)
repeating, 316-317
Different Words, Same Question,
Throughout. For example,
see:
angles of polygons, 123
exponents, 432
functions, 253
rotations, 65
solving equations, 30
triangles, 304
volume of cylinders, 338
Dilation(s), 82-89
center of, 84
in the coordinate plane, 82-89
defined, 84
error analysis, 88
scale factor, 84

Direct variation, See also
Proportional relationships
Distance formula, 319-323
defined, 320
error analysis, 322
real-life application, 321
Distributive Property
equations with variables on both
sides, 20
multi-step equations, 13
Division Property of Equality, 5
Dot plots, 394

ER
Equality
Addition Property of, 4
Division Property of, 5
Multiplication Property of, 5
Subtraction Property of, 4
Equation(s), See also Linear
equations
function rules, 250
literal, 28
multi-step, 10-15
error analysis, 14
real-life application, 13
rewriting, 26-31
error analysis, 30
real-life application, 29
simple, 2-9
error analysis, 8
modeling, 8
real-life application, 6
solving
by addition, 4
by division, 5
by multiplication, 5
multi-step, 10-15
by rewriting, 26-31
simple, 2-9
by subtraction, 4
two-step, 12
with variables on both sides,
18-25
with variables on both sides,
18-25
error analysis, 23, 24
real-life application, 22
writing, 23
Error Analysis, Throughout. For
example, see:
angles
corresponding, 107
exterior, 115
of polygons, 123, 124
congruent figures, 47

corresponding sides, 47
distance formula, 322
equations
multi-step, 14
rewriting, 30
simple, 8
with variables on both sides,
23,24
exponents
evaluating expressions, 414
negative, 432
functions
graphing, 254
relations and, 246
linear equations
graphing, 146
in slope-intercept form, 170,
182
solving systems of, 207, 213,
228
in standard form, 176
parallel lines, 107
powers
Product of Powers Property,
420
Quotient of Powers Property,
426
Pythagorean Theorem, 304, 322
relations, 246
scientific notation
operations in, 452
writing numbers in, 446
writing in standard form, 440
slope, 154
square roots, 313
finding, 292
systems of linear equations
solving by elimination, 221,
222
solving by graphing, 207
solving special, 228
solving by substitution, 213
transformations
dilations, 88
triangles
exterior angles of, 115
Pythagorean Theorem, 304
volume
of cones, 344
of similar solids, 360
Example and non-example chart,
116
Exponent(s)
defined, 412
evaluating expressions, 410-415
error analysis, 414
real-life application, 413
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negative, 428-433
defined, 430
error analysis, 432
real-life application, 431
writing, 432
powers and, 410-421
error analysis, 420, 426
real-life application, 425
writing, 426
properties of
Power of a Power Property,
418
Power of a Product Property,
418
Product of Powers Property,
416-421
Quotient of Powers Property,
422-427
quotients and, 422-427
scientific notation
defined, 438
error analysis, 440, 446, 452
operations in, 448-453
project, 453
reading numbers in, 436-441
real-life applications, 439,
445, 451
writing numbers in, 442-447
zero, 428-433
defined, 430
Expressions
evaluating exponential, 410-415
error analysis, 414
real-life application, 413
Exterior angle(s)
alternate, 106
angle sum of, 122
real-life application, 121
defined, 105, 112
of triangles, 110-115
error analysis, 115
Exterior angles of a polygon,

defined, 112
CF
Formula(s)

area of similar figures, 78

distance, 320

perimeter of similar figures, 78

Pythagorean Theorem, 302

rewriting, 26-31

slope, 148, 150

surface area of similar solids,
357

temperature conversion, 29

A46 Student Index

volume
of a cone, 342
of a cylinder, 336
of a hemisphere, 351
of similar solids, 358
of a sphere, 350
Formula triangle, 346
Four square, 306
Fraction(s)
repeating decimals written as,
316-317
Function(s)
defined, 245
function rules
defined, 250
real-life application, 252
writing, 250-255
linear, 256-263
compared to nonlinear,
266-271
defined, 258
modeling, 271
real-life applications, 259, 269
writing, 261
nonlinear
compared to linear, 266-271
defined, 268
real-life application, 269
relations and, 242-247
error analysis, 246
inputs, 244
mapping diagrams, 242-247
outputs, 244
research, 247
representing
error analysis, 254
with graphs, 248-255
with input-output tables,
248-255
with mapping diagrams,
245-247,252
real-life application, 252
writing, 253
Function rule(s)
defined, 250
real-life application, 252
writing, 250-255

Ya Y
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Geometry
angles, 102-115, 118-131
corresponding, 44
exterior, 105, 112
interior, 105, 112
of polygons, 118-125
of rotation, 62

A\

area of similar figures, 76-81
line of reflection, 56
parallel lines, 102-109
perimeter of similar figures,
76-81
polygons
angles of, 118-125
concave, 119
convex, 119
Pythagorean Theorem, 300-305
converse of, 320
defined, 302
using, 318-323
sides, corresponding, 44
solids
cones, 340-345
cylinders, 334-339
similar, 354-361
spheres, 348-353
surface area of, 354-361
volume of, 334-345, 348-361,
354-361
tessellation, 48-49
transformations
congruent figures, 42-47
dilations, 82-89
reflections, 54-59
rotations, 60-67
similar figures, 70-81
translations, 48-53
transversals, 102-109
triangles
angles of, 110-115
congruent, 42-44
hypotenuse, 302
legs, 302
right, 302
similar, 126-131
Graphic Organizers
comparison chart, 264
example and non-example
chart, 116
formula triangle, 346
four square, 306
information frame, 384
information wheel, 434
notetaking organizer, 214
process diagram, 164
summary triangle, 68
Y chart, 16
Graphs
analyzing, 272-277
bar graphs, 394
box-and-whisker plots, 394
circle graphs, 394
dot plots, 394
of functions, 248-255
error analysis, 254



histograms, 394
line graphs, 394
linear, 142-147
defined, 144
error analysis, 146
of horizontal lines, 144
real-life application, 145
in slope-intercept form,
166-171
solution of, 144
in standard form, 172-177
of vertical lines, 144
misleading, 396
pictographs, 394
proportional relationships,
158-163
scatter plots, 372-377, 394
sketching, 272-277
slope, 148-157
defined, 148, 150
error analysis, 154
formula, 148, 150
reading, 150
stem-and-leaf plots, 394
used to solve linear equations,
230-231
real-life application, 231
used to solve systems of linear
equations, 202-207
error analysis, 207
modeling, 207
real-life application, 205

¢ D

mH
Hemisphere(s)

defined, 351

volume formula, 351
Histograms, 394
Hypotenuse, defined, 302

Va |:| D
| |
Image(s)
defined, 50
reading, 50
Indirect measurement, 127-129
defined, 129
modeling, 127
project, 127
Information frame, 384
Information wheel, 434
Input(s), defined, 244
Input-output tables
using to represent functions,
248-255

Interior angle(s)

alternate, 106

defined, 105, 112

of triangles, 110-115

real-life application, 113
Interior angles of a polygon,
defined, 112

Irrational number(s), defined, 310

Joint frequency, defined, 388

- D

bl
Leg(s), defined, 302
Like terms, combining to solve
equations, 12
Line(s)
graphing
horizontal, 144
vertical, 144
parallel, 102-109
defined, 104
error analysis, 107
project, 108
slope of, 156
symbol, 104
perpendicular
defined, 104
slope of, 157
symbol, 104
of reflection, 56
slope of, 148-157
transversals, 102-109
x-intercept of, 168
y-intercept of, 168
Line of best fit, defined, 381
Line of fit, 378-383
defined, 380
line of best fit, 381
modeling, 378, 379, 383
writing, 382
Line graphs, 394
Line of reflection, defined, 56
Linear equation(s), See also
Equations, Proportional
relationships
defined, 144
graphing, 142-147
error analysis, 146
horizontal lines, 144
real-life applications, 145,
175, 231
in slope-intercept form,
166-171
to solve, 230-231

in standard form, 172-177
vertical lines, 144
lines of fit, 378-383
modeling, 378, 379, 383
point-slope form
defined, 186
real-life application, 187
writing, 188
writing in, 184-189
slope of aline, 148-157
defined, 148, 150
error analysis, 154
formula, 148, 150
reading, 150
slope-intercept form
defined, 168
error analysis, 170, 182
real-life applications, 169, 181
writing in, 178-183
x-intercept, 168
y-intercept, 168
solution of, 144
standard form, 172-177
defined, 174
error analysis, 176
modeling, 177
real-life application, 175
writing, 176
systems of
defined, 202, 204
error analysis, 207, 213, 221,
222,228
modeling, 207
reading, 204
real-life applications, 205,
211, 220
solution of a, 204
solving by elimination,
216-223
solving by graphing, 202-207
solving special, 224-229
solving by substitution,
208-213
writing, 206, 212, 221, 228
Linear function(s), 256-263
compared to nonlinear, 266-271
real-life application, 269
defined, 258
modeling, 271
real-life application, 259
writing, 261
Linear measures, 357
Literal equation(s), defined, 28
Logic, Throughout. For example,
see:
angles
interior, 110
measures, 108
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cube roots, 299

equations
rewriting, 31
simple, 9

linear equations
graphing, 142, 177

in slope-intercept form, 167
solving systems of, 217, 223,

229
scatter plots, 376

systems of linear equations, 217,

223,229
transformations
similar figures, 75

y-
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Mapping diagram(s), 242-247
defined, 244

Marginal frequency, defined, 388

Meaning of a Word
dilate, 82
reflection, 54
rotate, 60
translate, 48
transverse, 102
Mental Math, Throughout. For
example, see:
rotations, 65
Modeling, Throughout. For
example, see:
equations, 8
indirect measurement, 127
linear equations
lines of fit, 378, 379, 383
solving systems of, 207
in standard form, 177
linear functions, 271
Pythagorean Theorem, 300
volume of a cylinder, 339
Multiplication Property of
Equality, 5

Nonlinear function(s)
compared to linear, 266-271
real-life application, 269
defined, 268
Notetaking organizer, 214
Number(s)
irrational, 310-315
defined, 310
rational, 310
real, 310-315
classifying, 310
defined, 310

A48 Student Index

Number Sense, Throughout. For

example, see:
analyzing data, 382
angles
exterior, 114
of a polygon, 123
cube roots, 299
exponents, 414, 427, 432
functions, 271
real numbers, 315
scientific notation, 441, 452
similar solids
surface area of, 359
volume of, 359
square roots, 292
systems of linear equations
solving by elimination, 221
solving by substitution, 212,
213
transformations
reflections, 59
similar figures, 80

N

)

Open-Ended, Throughout. For

example, see:
data
histograms, 397
misleading displays, 397
scatter plots, 377
two-way tables, 390
dilations, 89
equations
linear, 170
multi-step, 14
simple, 9
with variables on both sides,
23,24
exponents, 433
parallel lines, 107
similar solids, 359
similar triangles, 131
slope, 153
square roots, 315

Output(s), defined, 244

N

P

Parallel line(s)

defined, 104

slope of, 156

symbol, 104

and transversals, 102-109
error analysis, 107
project, 108

Perfect cube, defined, 296

Perfect square, defined, 290
Perimeter of similar figures, 76-81

formula, 78
writing, 80

Perpendicular line(s)

defined, 104
slope of, 157
symbol, 104

Pictographs, 394
Point-slope form

defined, 186

writing equations in, 184-189
real-life application, 187
writing, 188

Polygon(s)

angles, 118-125
error analysis, 123, 124
exterior, 112
interior, 112
measures of interior, 120
real-life application, 121
sum of exterior, 122

concave, 119

convex, 119

defined, 120

reading, 120

regular, 121

triangles, 110-115
error analysis, 115
modeling, 127
project, 127
similar, 126-131
writing, 130

Power(s), See also Exponents

base of, 412
defined, 412
exponent of, 412
of a power, 418
of a product, 418
product of, 416-421
error analysis, 420
Product of Powers Property,
418
quotient of, 422-427
error analysis, 426
Quotient of Powers Property,
424
real-life application, 425
writing, 426
scientific notation
defined, 438
error analysis, 440, 446, 452
operations in, 448-453
project, 453
reading numbers in, 436-441
real-life applications, 439,
445, 451
writing numbers in, 442-447



Power of a Power Property, 418
Power of a Product Property, 418
Precision, Throughout. For
example, see:
analyzing data, 391
angles of a triangle, 115
equations with variables on both
sides, 24, 25
exponents, 433
functions, 246
indirect measurement, 127
linear equations
graphing, 142, 146
in slope-intercept form, 182
Product of Powers Property, 420
Pythagorean Theorem, 305
relations, 246
similar solids, 361
square roots, 293
systems of linear equations, 229
transformations
rotations, 61
translations, 49
Problem Solving, Throughout. For
example, see:
angles of a polygon, 124
area and perimeter, 81
data displays, 377
equations with variables on both
sides, 25
linear equations
graphing, 147
in point-slope form, 189
solving systems of, 223
linear functions, 263
proportional relationships, 163
Pythagorean Theorem, 301
scatter plots, 377
solids, 339
transformations
dilations, 89
translations, 53
volume of a cylinder, 339
Process diagram, 164
Product of Powers Property,
416-421
defined, 418
error analysis, 420
Properties
Addition Property of Equality, 4
Division Property of Equality, 5
Multiplication Property of
Equality, 5
Power of a Power Property, 418
Power of a Product Property, 418
Product of Powers Property,
416-421

Quotient of Powers Property,
422-427
Subtraction Property of
Equality, 4
Proportional relationships
direct variation, 160
graphing, 158-163
Proportions
similar figures, 70-81
Pythagorean Theorem, 300-305
converse of, 320
defined, 302
error analysis, 304
modeling, 300
project, 305
real-life applications, 303, 321
using, 318-323
distance formula, 320
error analysis, 322
writing, 322

@
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Quotient of Powers Property,
422-427
defined, 424
error analysis, 426
real-life application, 425
writing, 426

R

Radical sign, defined, 290
Radicand, defined, 290
Ratio
similar figures
areas of, 78
perimeters of, 78
Rational number(s), defined, 310
Reading
images, 50
polygons, 120
slope, 150
symbol
congruent, 44
prime, 50
similar, 72
systems of linear equations, 204
Real number(s), 310-315
classifying, 310
defined, 310
error analysis, 313
Real-Life Applications, Throughout.
For example, see:
angles of triangles, 113
cube roots, 297
distance formula, 321

equations
multi-step, 13
rewriting, 29
simple, 6
with variables on both sides,
22
exponents
evaluating expressions, 413
negative, 431
Quotient of Powers Property,
425
functions
graphing, 252
linear, 259
interior angles of a polygon, 121
linear equations
graphing, 145
in point-slope form, 187
in slope-intercept form, 169,
181
solving systems of, 205, 211,
220
solving using graphs, 231
in standard form, 175
writing, 181
linear functions, 269
nonlinear functions, 269
Pythagorean Theorem, 303, 321
scientific notation
operations in, 451
reading numbers in, 439
writing numbers in, 445
similar figures, 73
square roots
approximating, 312
finding, 291
systems of linear equations, 205
solving by elimination, 220
solving by substitution, 211
volume
of cones, 343
of cylinders, 337
Reasoning, Throughout. For
example, see:
analyzing graphs, 277
angle measures, 108, 115, 124
congruent figures, 47
cube roots, 295, 298
data
analyzing, 387
displaying, 397, 399
scatter plots, 376, 377
two-way tables, 387, 391
distance formula, 323
equations
rewriting, 31
simple, 9
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exponents, 433
exterior angles of polygons, 124
functions
graphing, 255
linear, 263
indirect measurement, 130
linear equations
in point-slope form, 189
in slope-intercept form, 171
lines of fit, 382, 383
perfect squares, 293
Product of Powers Property, 420
proportional relationships, 162,
163
Pythagorean Theorem, 323
scientific notation
operations in, 448
reading numbers in, 441
writing numbers in, 446, 447
slope, 153, 155
square roots, 292
systems of linear equations
solving by elimination, 222,
223
solving by graphing, 207
solving special, 228, 229
solving by substitution, 212
transformations
congruent figures, 59
dilations, 87, 89
reflections, 58, 59
rotations, 67
similar figures, 75, 81
translations, 53
triangles
exterior angles of, 115
similar, 126, 130, 131
volume
of cones, 344, 345
of cylinders, 338, 353
of spheres, 353
Reflection(s), 54-59
in the coordinate plane, 55-59
defined, 56
line of, 56
writing, 58
Regular polygon(s), defined, 121
Relation(s)
defined, 244
functions and, 242-247
error analysis, 246
research, 247
inputs, 244
mapping diagrams, 242-247
defined, 244
outputs, 244
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Repeated Reasoning, Throughout.

For example, see:
cube roots, 314
equations, 31
exponents, 410
negative, 429
zero, 428
inputs and outputs, 247
polygons
angles of, 111, 118, 119
repeating decimals, 316, 317
similar solids
surface area of, 355
volume of, 355, 361
slope, 149
systems of linear equations, 213
Repeating decimals
writing as fractions, 316-317
Rise, defined, 150
Rotation(s), 60-67
angle of, 62
center of, 62
in the coordinate plane, 61-67
defined, 62
rotational symmetry, 66
Run, defined, 150

Scale factor, defined, 84
Scatter plot(s), 372-379, 394
defined, 374
identifying relationships, 375
linear, 375
negative, 375
nonlinear, 375
positive, 375
interpreting, 374-375
line of best fit, 381
lines of fit, 378-383
defined, 380
modeling, 378, 379, 383
writing, 382
Scientific notation
defined, 438
operations in, 448-453
error analysis, 452
real-life application, 451
writing, 452
project, 453
reading numbers in, 436-441
real-life application, 439
writing, 440
writing numbers in, 442-447
error analysis, 440, 446
real-life application, 445

standard form, 438-439
writing, 446
Side(s)
corresponding, defined, 44
Similar figures, 70-81
areas of, 76-81
formula, 78
writing, 80
defined, 72
perimeters of, 76-81
formula, 78
writing, 80
reading, 72
real-life application, 73
Similar solids
defined, 356
surface area of, 354-361
linear measures, 357
volume of, 354-361
error analysis, 360
formula, 358
Slope, 148-157
defined, 148, 150
error analysis, 154
formula, 148, 150
negative, 152
and parallel lines, 156
and perpendicular lines, 157
positive, 152
project, 154
reading, 150
rise, 150
run, 150
undefined, 152
zero, 152
Slope-intercept form, 166-171
defined, 168
graphing equations in, 166-171
error analysis, 170
real-life application, 169
writing equations in, 178-183
error analysis, 182
real-life application, 181
writing, 182
x-intercept, 168
y-intercept, 168
Solids
cones
real-life application, 343
volume of, 340-345
writing, 344
cylinders
modeling, 339
real-life application, 337
volume of, 334-339
hemispheres, 351
volume of, 351



similar
defined, 356
error analysis, 360
linear measures, 357
volume of, 354-361
spheres
volume of, 348-353
surface area of, 354-361
formula, 357
volume of, 334-345, 348-361
error analysis, 344
real-life applications, 337, 343
Solution of a linear equation,
defined, 144
Solution of a system of linear
equations, defined, 204
Sphere(s)
defined, 348
volume of, 348-353
formula, 350
Square root(s)
approximating, 308-315
real-life application, 312
writing, 314
defined, 290
error analysis, 313
finding, 288-293
error analysis, 292
real-life application, 291
perfect square, 290
radical sign, 290
radicand, 290
Standard form of a linear
equation
defined, 174
graphing equations in, 172-177
error analysis, 176
modeling, 177
real-life application, 175
writing, 176
Standard form of a number
scientific notation and, 438-439
Stem-and-leaf plots, 394
Structure, Throughout. For
example, see:
angles of a polygon, 110, 119
data displays, 399
distance formula, 323
equations, 3
exponents, 414, 429
linear equations
solving using graphs, 230
linear functions, 261
Pythagorean Theorem, 323
real numbers, 315
repeating decimals, 316
scientific notation, 448
slope, 155

square roots, 308, 315
systems of linear equations, 213,
217
transformations
dilations, 88, 89
similar figures, 81
volume of solids, 345
Study Tip
analyzing graphs, 274
angles
alternate exterior, 106
alternate interior, 106
corresponding, 104
exterior, 113
direct variation, 160
equations, 13
exponents, 418
Quotient of Powers Property,
425
linear equations, 168, 231, 268
line of best fit, 381
line of fit, 380
in point-slope form, 187
in slope-intercept form, 168
in standard form, 174
system of, 205
writing, 180, 187
powers, 412
proportional relationships, 160
Pythagorean triples, 320
real numbers, 310
right triangles, 302
scientific notation, 438, 444, 450
in standard form, 450
slope, 150, 151, 160
solids, 351
cones, 342
similar solids, 358
square roots
approximating, 311
of zero, 290
systems of linear equations, 205,
211, 218, 219, 226
transformations
dilations, 85
rotations, 62, 63
transversals, 104, 106
volume
of cones, 342
of cylinders, 336
Substitution
to solve systems of linear
equations, 208-213
Subtraction Property of Equality, 4
Summary triangle, 68
Surface area
of similar solids, 354-361
formula, 357
linear measures, 357

O

RTI

\—

Theorem, defined, 300
Transformation(s)

Symbols

congruent, 44

parallel lines, 104
perpendicular lines, 104
prime, 50

similar, 72

square root, 290

Symmetry, rotational, 66
System of linear equations

defined, 202, 204

reading, 204

solution of a
defined, 204

solving by elimination, 216-223
error analysis, 221, 222
real-life application, 220
writing, 221

solving by graphing, 202-207
error analysis, 207
modeling, 207
real-life application, 205
writing, 206

solving special, 224-229
error analysis, 228
infinitely many solutions, 226
no solution, 226
one solution, 226
writing, 228

solving by substitution, 208-213
error analysis, 213
real-life application, 211
writing, 212

(]
—+
c
o
()
=)
=4
=
o
)
X

congruent figures, 42-47
corresponding angles of, 44
corresponding sides of, 44
defined, 44
error analysis, 47
identifying, 44
reading, 44

defined, 50

dilations, 82-89
center of, 84
in the coordinate plane, 82-89
defined, 84
error analysis, 88
scale factor, 84

image, 50

reflections, 54-59
in the coordinate plane, 55-57
defined, 56
line of, 56
writing, 58

Student Index A51



rotations, 60-67
angle of, 62
center of, 62
in the coordinate plane, 61-67
defined, 62
rotational symmetry, 66
similar figures, 70-81
areas of, 76-81
defined, 72
perimeters of, 76-81
reading, 72
real-life application, 73
writing, 80
tessellations, 48—49
translations, 48-53
in the coordinate plane, 50
defined, 50
writing, 52
Translation(s), 48-53
in the coordinate plane, 49-53
defined, 50
tessellations, 48-49
writing, 52
Transversal(s), 102-109
alternate exterior angles and, 106
alternate interior angles and, 106
corresponding angles and, 104
defined, 104
exterior angles and, 105
interior angles and, 105
Triangle(s)
angles of, 110-115
error analysis, 115
exterior, 112
interior, 112
real-life application, 113
congruent, 42-44
Pythagorean Theorem, 300-305
defined, 302
error analysis, 304, 322
project, 305
real-life applications, 303, 321
using, 318-323
right
hypotenuse, 302
legs, 302

A52 Student Index

similar, 126-131
angles of, 128
modeling, 127
project, 127
writing, 130
Two-way table(s), 386-391
defined, 388
joint frequencies, 388
marginal frequencies, 388

Ya Y

\VAS

Volume

of composite solids, 351

of cones, 340-345
error analysis, 344
formula, 342
real-life application, 343
writing, 344

of cylinders, 334-339
modeling, 339
real-life application, 337

of similar solids, 354-361
error analysis, 360
formula, 358

of spheres, 348-353
formula, 350

7
\, -

Which One Doesn’t Belong?,
Throughout. For example,
see:

angle measures, 107
corresponding angles, 46
equations
linear, 146
simple, 7
exponents, 414
functions, 270
polygons, 123
powers, 426
Pythagorean Theorem, 322

scientific notation, 440
similar triangles, 130

A\

square roots, 313
systems of linear equations, 221
transformations
congruent figures, 46
reflections, 58
volume of solids, 352
Writing, Throughout. For example,
see:
displaying data, 398
equations
multi-step, 14
with variables on both
sides, 23
exponents, 432
functions
linear, 261
representing, 253
linear equations
in point-slope form, 188
in standard form, 176
lines of fit, 382
powers, 426
Pythagorean Theorem, 322
scientific notation, 440, 446, 452
similar triangles, 130
square roots, 313, 314
systems of linear equations, 206
solving by elimination, 221
solving by graphing, 206
solving special, 228
solving by substitution, 212
transformations
reflections, 58
similar figures, 80
translations, 52
volume of solids, 344

Q y

Y chart, 16
y-intercept, defined, 168
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Common Core State Standards

Kindergarten
Counting and Cardinality

Operations and
Algebraic Thinking

Number and Operations
in Base Ten

Measurement and Data

Geometry

Grade 1

Operations and
Algebraic Thinking

Number and Operations
in Base Ten

Measurement and Data

Geometry

Grade 2

Operations and
Algebraic Thinking

Count to 100 by Ones and Tens; Compare Numbers

Understand and Model Addition and Subtraction

Work with Numbers 11-19 to Gain Foundations
for Place Value

Describe and Compare Measurable Attributes;
Classify Objects into Categories

Identify and Describe Shapes

Represent and Solve Addition and
Subtraction Problems

Understand Place Value for Two-Digit Numbers;
Use Place Value and Properties to Add
and Subtract

Measure Lengths Indirectly; Write and Tell Time;
Represent and Interpret Data

Draw Shapes; Partition Circles and Rectangles
into Two and Four Equal Shares

Solve One- and Two-Step Problems Involving
Addition and Subtraction; Build a Foundation
for Multiplication

Number and Operations — Understand Place Value for Three-Digit Numbers;
in Base Ten Use Place Value and Properties to Add and Subtract

Measurement and Data — Measure and Estimate Lengths in Standard Units;
Work with Time and Money

Geometry — Draw and Identify Shapes; Partition Circles and
Rectangles into Two, Three, and Four Equal Shares



Grade 3

Operations and
Algebraic Thinking

Number and Operations
in Base Ten

Number and Operations—
Fractions

Measurement and Data

Geometry

Grade 4

Operations and
Algebraic Thinking

Number and Operations
in Base Ten

Number and Operations—
Fractions

Measurement and Data

Geometry

Grade 5

Operations and
Algebraic Thinking

Number and Operations
in Base Ten

Number and Operations—
Fractions

Measurement and Data

Geometry

Represent and Solve Problems Involving
Multiplication and Division; Solve Two-Step Problems
Involving Four Operations

Round Whole Numbers; Add, Subtract, and Multiply
Multi-Digit Whole Numbers

Understand Fractions as Numbers

Solve Time, Liquid Volume, and Mass Problems;
Understand Perimeter and Area

Reason with Shapes and Their Attributes

Use the Four Operations with Whole Numbers
to Solve Problems; Understand Factors and Multiples

Generalize Place Value Understanding;
Perform Multi-Digit Arithmetic

Build Fractions from Unit Fractions;
Understand Decimal Notation for Fractions

Convert Measurements; Understand and
Measure Angles

Draw and Identify Lines and Angles; Classify Shapes

Write and Interpret Numerical Expressions

Perform Operations with Multi-Digit Numbers and
Decimals to Hundredths

Add, Subtract, Multiply, and Divide Fractions

Convert Measurements within a Measurement System;
Understand Volume

Graph Points in the First Quadrant of the Coordinate
Plane; Classify Two-Dimensional Figures



Mathematics Reference Sheet

Conversions

Time

1 minute = 60 seconds
1 hour = 60 minutes

1 hour = 3600 seconds
1 year = 52 weeks

U.S. Customary to Metric
1 inch = 2.54 centimeters

1 foot = 0.3 meter

1 mile = 1.61 kilometers

1 quart = 0.95 liter

1 gallon = 3.79 liters

U.S. Customary

1 foot = 12 inches

1 yard = 3 feet

1 mile = 5280 feet

1 acre =~ 43,560 square feet
1 cup = 8 fluid ounces

B1

1 pint = 2 cups 1 cup ~ 237 milliliters Temperature
1 quart = 2 pints 1 pound = 0.45 kilogram _9 (F — 32)
1 gallon = 4 quarts 1 ounce = 28.3 grams 9
1 gallon = 231 cubicinches 1 gallon =~ 3785 cubic centimeters 9

_ F==C+32
1 pound = 16 ounces 5

1 ton = 2000 pounds
1 cubic foot = 7.5 gallons

Metric

1 centimeter = 10 millimeters

1 meter = 100 centimeters

1 kilometer = 1000 meters

1 liter = 1000 milliliters

1 kiloliter = 1000 liters

1 milliliter = 1 cubic centimeter
1 liter = 1000 cubic centimeters
1 cubic millimeter = 0.001 milliliter
1 gram = 1000 milligrams

1 kilogram = 1000 grams

Number Properties
Commutative Properties of Addition
and Multiplication
a+tb=b+a
asb=b-a
Associative Properties of Addition
and Multiplication
(@a+b)+c=a+b+o
(@b)sc=a-+b-+c)

Addition Property of Zero
at0=a

Multiplication Properties of Zero and One

a*0=0
a*l=a
Distributive Property:

ab+c)=ab+ ac
alb—c¢) =ab — ac

Metric to U.S. Customary
1 centimeter =~ 0.39 inch

1 meter ~ 3.28 feet

1 kilometer = 0.62 mile

1 liter = 1.06 quarts

1 liter = 0.26 gallon

1 kilogram = 2.2 pounds

1 gram = 0.035 ounce

1 cubic meter = 264 gallons

Properties of Equality

Addition Property of Equality
Ifa=b,thena+c=b+c.

Subtraction Property of Equality
Ifa=b,thena—c=b—c.

Multiplication Property of Equality
Ifa=b,thenasc=Db-c.

Multiplicative Inverse Property

n-lzlonzl,naﬁo
n n

Division Property of Equality
Ifa=b,thena+c=b+cc#0.

Squaring both sides of an equation
If a = b, then a® = b>.

Cubing both sides of an equation

Ifa = b, then a® = b°.



Properties of Exponents

Product of Powers Property: a™ «a” =a™ ™"

m

Quotient of Powers Property: a—n =a" " "a+0
a

Power of a Power Property: (a™)" = a™"

Power of a Product Property: (ab)” = a”'b™

Zero Exponents: a’ =1,a # 0

. — 1
Negative Exponents: a " = o #0

Slope Pythagorean Theorem
m =" a’+ b* = c?
run
_ changeiny a C
change in x
B yz - yl b
N Converse of the Pythagorean Theorem

If the equation a® + b? = ¢? is true for the
side lengths of a triangle, then the triangle
is a right triangle.

¥ (x5 ¥5)
f}}/;)‘/_.hse =Y N

Run = x, — x,

0 x Distance Formula
d= \/(x2 —x)?+ (y, —y)?
Equations of Lines y (0 7)
Slope-intercept form d
y:mx+b (X1,y1) Yo =W
Standard form =
ax+by=cab+0 2 W y1)‘
Point-slope form *

y—ylzm(x—xl)

Angles of Polygons

Interior Angle Measures of a Triangle

Volume x+y+2z=180

Cylinder Cone

@ Interior Angle Measures of a Polygon

V=Bh=mr’h The sum S of the interior angle measures of a
Ve %Bh _ %777‘2]/1 polygon with n sidesis S = (n — 2) « 180°.

Sphere Exterior Angle Measures of a Polygon

w+x+y+z=360

B2






