
Most recent update: October 24, 2023

CHANGE 
DATE

CORRECTION OR UPDATE

Objectives 10/24/2023 Objectives were added to the Lesson book. See attached PDF.

Solutions 9-2 10/14/2020

The answer for Problem 11 should be r  = 2.8 in, not 2.75, and     
A  = π × 2.8, not A = π × 2.75, giving an answer of 24.6 in2, not 
23.8 in2. If the actual value for the radius found in the first step, 
2.753380515, is used to calculate the area, the area will be  
23.81674146 in2, or 23.8 in2 rounded. 

Worksheet 19 Solutions 19 12/27/2019 The image for Problem 4 has been changed. See attached 
PDFs.

Worksheet 21 12/27/2019 Two plaids are outlined in the new worksheet. Instructions are 
changed slightly. See attached PDF.

Worksheet 22-2 12/27/2019 For Problem 14, the instructions are changed to "Draw a 
regular tessellation…" rather than "Draw a pure tessellation…"

Solutions 36-1 12/27/2019
In the notes for the remaining six products, the final problem of 
45 × 12 can have the following options: 15 × 36, 30 × 18,            
20 × 27, and 54 × 10. The solution of 60 × 9 is an error.

Solutions 38-2 06/27/2023 Problem 14 solution, third line of the calculations, should read 
255 = 144 + u 2, not 255 = 14422 + u 2. 

Worksheet 39-3 Solutions 39-1 12/27/2019

For Problem 25, the instructions are changed to "Find p , t ,      
and r " and the value of r  is removed from the graphics. See 
attached PDF.                                                                                          
In the Solutions for Problem 25, when the calculated value for r 
is used in the third equation, it should be 5.4/4.1, not 5.4/4.0.

Worksheet 41 Solutions 41 12/27/2019 Two final questions are asked. See attached PDFs.

Worksheet 42-1 12/27/2019 The position and size of the starting rectangle has changed. 
See attached PDF.

Solutions 42-2 12/27/2019 The measurements for Problems 2–7 are changed. See 
attached PDF.

Worksheet 45 12/27/2019 The position and size of the starting squares has changed. See 
attached PDF.

Worksheet 48-1 12/27/2019 Problem 5 has been updated with the size of the starting 
rectangle. See attached PDF.

Solutions 48-2 12/27/2019 The first measurement for Problem 6 is 10.2/6.3 = 1.6, not 
10.1/6.3 = 1.7

Lesson 57 06/03/2022

At the bottom of page 91, the first                                                 
figure in the second set of graphic                                                      
is changed to be a point and a                                                      
single line as shown here.

Solutions 74-2 05/05/2021 In the calculations for Problem 28, S (X) should be 6 × 142,        
not 6 × 142.

Solutions 75-4 02/04/2020 The answer for Question 40 should be A, not B.

Solutions 76-4 03/09/2020 The comment for Question 40 should say 600 cm2, not 6 cm2.
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Solutions 85-1 03/09/2020 The answer for Problem 14 needs convertion from centimeters 
to decimeters. It should be 63.63 cm ≈ 6.4 dm.

Worksheet 91-2 Solutions 91-2 03/11/2020 Question 3 should read "If no faces are regular, how many 
different ways will the package fit into the box?"

Solutions 95-2 03/21/2023

Questions 20 and 21, the answers for Euler's theorem are 
switched around. The dodecahedron formula should be               
12 + 20 = 30 + 2 and the icosahedron's formula should be              
20 + 12 = 30 + 2.

Solutions 101-2 04/13/2022

For Question 21, the solutions reference Q#18 when it should 
be Q#19.                                                                                                    
For Question 24, the solution should read empty = 100 – 61.7 = 
38.3%, not 100 – 62 = 38.3%. 

Worksheet 107 Solutions 107 04/20/2020

The first ordered pair for equation 4 should read -4 + 12,             
not -4 + 11, giving an answer of (8, 1), not (7, 1). The first 
ordered pair for equation14 should read -2 + -6, not -2 + -5, 
giving an answer of (-8, 1), not (-7, 1). Graphed image is correct.

Lesson 113 04/20/2020
In the first Extra, the beginning sentence should read "…would 
be 0.25 × n , or 0.25 × 5, which is $1.25", not "…would be           
0.25 × n , or 0.25 × 10, which is $1.25."                                            

Worksheet 113 Solutions 113 04/20/2020 Question 3 should read "…household using between five and 
eight units...", not ...between five and nine units..."

Worksheet 114-2 Solutions 114-2 04/20/2020
Problem l (in the second column) x -value equation should be 
122 – 141, not 122 – 121. Answer of 3 is correct.

Solutions 114-3 04/27/2020 The solutions for Problem 38 should be:

Worksheet 116 Solutions 116 04/27/2020 The second to last inequality is change to 3 – e  > 1/2,                  
not 3 – e  > x . Solution of e  < 5/2 has not changed.

Worksheet 117 04/27/2020

The wording for Questions 7 and 8 have changed to recognize 
that at 0ºC and 32ºF water can be both frozen or liquid and that 
at 100ºC and 212ºF water can be both liquid or gas. See 
attached PDF. 

Lesson 119 Worksheet 119 Solutions 119 10/14/2020

Half way down the lesson page, the section Solving absolute 
value equtions has been changed as there was a significant 
error. See attached PDF for the new lesson.                                  
Problem 6 has been changed on the Worksheet and Solutions 
to |x | = 5 – 4, not |x | = 4 – 5. Answers are not changed and 
remain as x  = 1 and x  = -1. 

Solutions 120 05/18/2022 The answer for Question 6 should be 1.58, not 1.08, as the 
increase for the first set of numbers.

Solutions 122 05/06/2020 The answer for Question 8b should be 10%, not 20%.

Worksheet 123-2 Solutions 123-2 10/14/2020 Problem 13 has changed and the data for Questions 14 through 
17 has been changed. See attached PDFs.

Solutions 124-6 05/05/2021 The number of hexagons for the truncated octahedron is 8,          
not 6.

Worksheet 124-8 Solutions 124-8 05/11/2020 The data for Questions 92 through 96 has been changed. See 
attached PDFs.

Worksheet 125-8 Solutions 125-8 05/11/2020 The data and questions for Questions 87 through 90 have been 
changed. See attached PDFs.



RIGHTSTART MATHEMATICS OBJECTIVES FOR LEVEL H

Name ___________________________________________________________________________  Year __________________

Numeration Trimester 1 Trimester 2 Trimester 3
Understands the difference between rational and irrational numbers* N/A N/A
Understands that subtraction of rational number is the same as adding negative number N/A N/A
Understands and applies absolute value N/A N/A
Understands and applies central numbers, i.e., arithmetic mean, median, and mode N/A N/A

Solving Equations
Solves problems involving rational numbers using the four operations
Applies properties of operations, ie., associative, commutative, and distributive, 

as strategies to solve problems
Solves problems using positive and negative rational numbers N/A N/A
Converts rational numbers between fractions, decimals, percents, and whole numbers
Solves multi-step algebraic equations using distributive property 

including rational number coefficients*
Evaluates expressions and writes answers in expanded form or in scientific notation,  

using positive and negative exponents*
Understands and applies square roots and cube roots to solve problems*

Problem Solving
Solves multi-step one-variable equations involving coefficients, exponents, and parentheses
Persists and finds more than one way to solve problems
Knows and applies the distance formula to solve real-life problems N/A
Solves geometric problems by measuring lengths and computing areas from a scale drawing

Ratio
Evaluates proportional relationships to determine equality
Identifies and analyzes the constant relationship, unit rate, in an equation, table, or graph
Explores the golden ratio phi, Ø, and sees examples in the real world N/A
Applies proportional relationships to real-life situations N/A
Computes unit rates associated with ratios N/A N/A
Writes proportional relationship equations N/A N/A
Understands and applies trigonometry ratio calculations, specifically sine, cosine, and tangent N/A

Coordinate System
Understands and plots positive and negative numbers on a line or coordinate plane N/A
Creates images and translations on a coordinate plane

Statistics and Probability
Understands probability are between 0 and 1, the larger number indicating more 

likely an event will occur
Understands and applies measures of center and geometric mean to draw informal conclusions N/A N/A

Geometry
Uses tools to draw geometric shapes with specific conditions given, 

including side length and angles
Solves real-world and mathematical problems involving area, surface-area, 

and volume of shapes and solids
Understands, finds, and explains planes of symmetry and antiprisms N/A
Knows and applies formulas for circumference and area of a circle
Applies area and circumference of a circle to real-world situations
Applies Pythagorean theorem to find side length in real-world and mathematical situations*
Explores and applies Fibonacci sequence and understands how it relates to the Golden Ratio N/A
Examines and creates nets and their relationship to solids N/A

Study Skills
Understands and can explain geometric and mathematical terms
Explores historic and cultural influences in math
Develops independent learning skills
Understands the importance of using available resources for independent learning

N/A

N/A N/A

N/A N/A



Name: _________________________________________   

Date: _______________________________  
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Worksheet 19, 
Pattern Units

 6.  

Find the basic unit for the three 
WHVVHOODWLRQV�EHORZ��7KH�ÀUVW�RQH�LV�
done for you. 
Fill in the table to describe how 
to construct the tessellations by 
translating the basic unit. Use 
millimeters.  

1.      2.          3.  

Find the basic unit.  

4.  5.  

7.                     8.  

Problem 7R�PDNH�ÀUVW�URZ 7R�PDNH�QH[W�URZV

1   

2   

3   



Solutions:
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Worksheet 21, 
Tartan Plaids
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Worksheet 39-3, 
Review for Assessment 1

23. Using the Box Fractals above, complete the table below. 

24. Solve these proportions. You may simplify the fraction before cross multiplying. 

25. Find p, t, and r. Round to the nearest tenth.

p  =  ____ r  =  ____ e  =  ____ 

Iteration Number of Squares
(use multiplication)

Number of Squares
(use exponent & numeric form)

0 50 = 1
1

2

3

4

p
24

5
12= 7

21
r
3= 1

2
e

67=

Iteration 0  Iteration 1  Iteration 2  Iteration 3  

63º  5.4 cm  t  

4.8 cm  

r63º  
p  

3.6 cm  
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Worksheet 41, 
Golden Ratio
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5. Use the lengths of CD and DG 
with the Pythagorean theorem 

WR�ÀQG�CG. Keep your answer in 

square root form.  2  

B 

A

C D 

G 

E 

F 1. Construct a golden rectangle on the line below. Follow the 

LQVWUXFWLRQV�SURYLGHG�LQ�WKH�ÀJXUHV��/DEHO�WKH�UHFWDQJOHV���

N  L  O  

E  D  

D  

G

G

6. Fill in the chart.  

�²���0HDVXUH�DQG�ÀQG�WKH�UDWLRV�RI�WKH�ORQJHU�VLGH�WR�WKH�
shorter side for both rectangles. Round to the nearest tenth.

GE  =  
OG  

NE  =  
DE  

CONTINUE READING THE LESSON.

Compute your answers to six decimal places.  

���0HDVXUH�DQG�ÀQG�WKH�UDWLRV�IRU�WKH�OLQH�VHJPHQW�GE.  

whole 

longer 

longer 

shorter  

= 

= 

Lengths In square  
root form

In decimal form 
to 6 decimal places

CE  √5
DE √5 – 1 
BE √5 + 1
BE  : BD  1.618034 

BD : DE  1.618034

DE : BD  0.618034

GE  =  
DG  

Worksheet 41, 
Golden Ratio

2.618034  2.618034  

0.618034  0.618034  

O L N  

E

1.6

1.6

8.1
 5

=

 5 
3.1

=

� ��)RU�3UREOHP����PDNH�VXUH�WKH�VWXGHQW�GUDZV�D�SUHFLVH�VTXDUH�ÀUVW��,I�D�VTXDUH�LV�QRW�LQ�SODFH��FDOFXODWLRQV�IRU���
WKURXJK���ZLOO�QRW�EH�DFFXUDWH�
,I�WKH�VWXGHQW�LV�XQIDPLOLDU�RU�XQVXUH�KRZ�WR�XVH�WKH�PP$UF�FRPSDVV��WKHUH�LV�D�YLGHR�RQOLQH�DW� 
5LJKW6WDUW0DWK�FRP�JHRPHWU\�XQGHU�WKLV�OHVVRQ�QXPEHU�
:KHQ�ÀQGLQJ�WKH�UDWLRV�IRU�3UREOHPV���WKURXJK����ZDWFK�WKDW�WKH�FRPSDULVRQV�DUH�ORQJHU�VLGHV�WR�VKRUWHU�VLGHV�
Problem 5 can also be calculated as CG = ʚ������� = ʚ�, because c = ʚa� + b���FRPELQLQJ�VWHSV�IURP�WKH�VROXWLRQ�VKRZQ�
DERYH��,I�WKH�VWXGHQW�GRHV�WKLV��WKH\�DUH�GRLQJ�VWHSV�LQ�WKHLU�KHDGV�DQG�LV�WR�EH�FRPPHQGHG��
,Q�3UREOHP����ERWK�CG and CE �DUH�WKH�UDGLXV�IRU�WKH�DUF�RQ�WKH�ULJKW�VLGH�RI�WKH�GUDZLQJ��WKHUHIRUH��
CG = CE ��6RPH�VWXGHQWV�PD\�EHQHÀW�IURP�FRQWLQXLQJ�WKH�DUF�WR�PDNH�WKH�FLUFOH��7KLV�UHPLQGV�WKH�
student that C�LV�WKH�FHQWHU�RI�WKH�FLUFOH��WKHUHIRUH��DQ\�OLQHV�IURP�WKH�FHQWHU�WR�WKH�FLUFXPIHUHQFH�ZLOO�
EH�WKH�UDGLXV��ZKLFK�ZLOO�DOO�PHDVXUH�WKH�VDPH��6HH�WKH�ÀJXUH�RQ�WKH�ULJKW�
7R�FRQYHUW�WKH�VTXDUH�URRW�IRUP�RI�WKH�DQVZHUV�WR�GHFLPDO�IRUP�IRU�3UREOHP����JXLGH�WKH�VWXGHQW�WR�WKH�
QRWH�LQ�WKH�([WUDV�VHFWLRQ�RI�WKH�OHVVRQ��:KHQ�FDOFXODWLQJ�BD  : DE ��PDNH�VXUH�WKH�VWXGHQW�UHDOL]HV���
LV�EHLQJ�GLYLGHG�E\��ʚ��²�����QRW���GLYLGHG�E\�ʚ���ZKLFK�LV��������WKHQ�PLQXV���IRU�D�WRWDO�RI���������7KHVH�DUH�WZR�GLIIHUHQW�
HTXDWLRQV�ZLWK�WZR�YHU\�GLIIHUHQW�DQVZHUV�
DICTIONARY TERMS: golden rectangle, golden ratio, phi, φ

1.68.1
 5

=

1.6 5 
3.1

=DG
DE

√5+1
2

√5–1
2

2  
√5–1

c2
 =  a2

 + b2 

c2
 =  12

 + 22 

c2
 =  5

   c = √5 =  CG  

2  

B 

A

C D 

G 

E 

F 

7. What is φ + 1? _________________   What is φ2
? __________________

8. What is 
1

 φ ? ____________________  What is φ – 1? ________________

9. Does φ + 1 = φ2
? _______________

10. Does 
1

 φ  = φ – 1? _______________  

yes

yes
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Worksheet 42-1, 
More Golden Goodies



NOTES:

Solutions:
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2–7. Measure the sides of the six largest squares you drew on 
Worksheet 42-1 to the nearest tenth of a centimeter. Find the ratio 
of the sides of the largest square to the second largest square. Then 
ÀQG�WKH�UDWLR�RI�WKH�VLGHV�RI�WKH�VHFRQG�ODUJHVW�VTXDUH�WR�WKH�WKLUG�
ODUJHVW�VTXDUH��&RQWLQXH�IRU�ÀYH�UDWLRV���

CONTINUE READING THE LESSON.

8–11. Fill in the chart using the regular 
SHQWDJRQ�DERYH�RQ�WKH�ULJKW��)LQG�
your ratios to 3 decimal places. Use the 
PHDVXUHPHQWV�JLYHQ�RQ�WKH�ULJKW���

PG = 6.1803
GO = 3.8196 
AP = 10.0000 
AE = 16.1803 

12. What is ∠APE? ________ 

13. What is ∠GPO? ________ 

14. What is ∠APG? ________ 

15. Circle the triangles that are similar to ∆EOF. 

∆PAG     ∆PAT     ∆PTN     ∆PGE     ∆PGO 

16. Circle the triangles that are similar to ∆TIN. 

∆PAG     ∆PAT     ∆PTN     ∆PGE     ∆PTF 

����+RZ�PDQ\�JROGHQ�WULDQJOHV�DUH�LQ�WKH�ÀJXUH�DERYH"�BBBBBBBB�

18. Would you call APET a golden trapezoid? Explain. _____________

______________________________________________________________

______________________________________________________________

A  G  O  

V  F  

I  

P  

E  

N  T  

Triangle Longest side/
Shortest side Ratio Golden Triangle?

(yes or no)

∆PGO  1.618 yes

∆PAE  1.618 yes

∆PAG  1.618 yes

∆PGE  1.618 yes

Worksheet 42-2, 
More Golden Goodies

108º  

36º  

36º  

35  

The 3 shorter sides are equal.  

The longer:shorter ratio = φ.

yes 

1.67.6
4.7

=

1.64.7
2.9

=

1.612.3
 7.6

=

1.62.9
1.8

=

1.61.8
1.1

=

PG
GO

AE
AP

PA
PG

PE
PG

� ���:KHQ�ZRUNLQJ�RQ�WKH�FKDUW�IRU�3UREOHPV���WR�����VRPH�VWXGHQWV�ÀQG�LW�EHQHÀFLDO�WR�LGHQWLI\�WKH�WULDQJOHV��WKHQ�
FRQVLGHU�ZKLFK�VLGH�LV�WKH�ORQJHVW�DQG�ZKLFK�LV�WKH�VKRUWHVW��$OWKRXJK�WKH�FKDUW�LGHQWLÀHV�WKH�OLQH�VHJPHQW�DV�ZHOO�DV�WKH�
PHDVXUHPHQWV��LW�LV�QRW�QHFHVVDU\�IRU�WKH�VWXGHQW�WR�ZULWH�ERWK��7KH\�ZLOO�QHHG�WR�XVH�WKH�PHDVXUHPHQWV�JLYHQ�DQG�QRWLFH�
ZKLFK�OLQH�VHJPHQWV�DUH�FRQJUXHQW�LQ�WKH�ÀJXUH�WR�ÀQG�WKH�PHDVXUHPHQW�RI�WKH�OLQH�VHJPHQWV�QRW�JLYHQ��
)RU�4XHVWLRQ�����ZKHQ�ÀQGLQJ�WKH�PHDVXUHPHQW�RI�∠APE��UHPLQG�WKH�VWXGHQW�WKDW�WR�ÀQG�WKH�LQWHULRU�DQJOHV�RI�D�
SHQWDJRQ��GLYLGH�LW�LQWR�WKUHH�WULDQJOHV��/HVVRQ�����7KH�WRWDO�DQJOHV�RI�WKH�SHQWDJRQ�LV�����×����ZKLFK�LV�������7KHUHIRUH��
HDFK�RI�WKH�ÀYH�DQJOHV�LV�����¸���RU������
4XHVWLRQ����LV�VLPSOLQJ�GLYLGLQJ�WKH�DQJOH�RI�WKH�SHQWDJRQ�E\�WKH�WKUHH�WULDQJOHV������¸����6RPH�VWXGHQWV�PD\�ZRQGHU�
KRZ�WKH\�ZRXOG�NQRZ�WKDW�WKH�WKUHH�DQJOHV�DUH�HTXDO��%HFDXVH�WKLV�LV�D�UHJXODU�SHQWDJRQ��WKH�LQWHULRU�SHQWDJRQ��GOFIV, 
GUDZQ�ZLWK�V\PPHWULFDO�OLQHV��LV�DOVR�D�UHJXODU�SHQWDJRQ��7KH�DQJOHV�RQ�D�UHJXODU�SHQWDJRQ�DUH�������7KH�YHUWLFDO�DQJOH��
∠PGA��ZLOO�DOVR�EH�������%HFDXVH�ІPGA�LV�DQ�LVRVFHOHV�WULDQJOH��WKH�WZR�RWKHU�DQJOHV�ZLOO�EH�HTXDO������²����� ����DQG�
���¸��� ������7KLV�PHDQV�∠P�LV�����²����²�����ZKLFK�LV�����
)RU�4XHVWLRQ�����%DLOH\�+RGVRQ��DJH�����DQVZHUHG���3UREDEO\��0D\EH��.LQGD��<HV��EHFDXVH�LW�ORRNV�OLNH�LW�KDV�WKH�ULJKW�
DPRXQW�RI�SURSRUWLRQ���$OWKRXJK�WKDW
V�QRW�D�PDWKHPDWLFDO�DQVZHU��%DLOH\�ZDV�DEOH�WR�UHFRJQL]H�WKH�UDWLRV��+HU�EURWKHU��
6HWK�+RGVRQ�VDLG���<HV��EHFDXVH�LW�LV�PDGH�RI�JROGHQ�WULDQJOHV��
DICTIONARY TERMS: golden triangle

6.1803
3.8196

=

16.1803
10.0000

=

10.0000
 6.1803

=

10.0000
 6.1803

=

[TRIANGLE SIDES MAY VARY, HOWEVER    
 RATIOS WILL BE THE SAME.]  
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Worksheet 45, 
Fibonacci Spiral
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Worksheet 48-1, 
Review and Games 4

:ULWH�WKH�FRUUHFW�WHUP�IRU�WKH�IROORZLQJ�GHÀQLWLRQV�

���$�VHW�RI�TXDQWLWLHV�LQ�VRPH�W\SH�RI�RUGHU�LV�FDOOHG"�BBBBBBBBBBBBBBBBBB�

���7KH�*UHHN�V\PERO�IRU�WKH�JROGHQ�UDWLR����������"�BBBBBBBBBBBBBB

���:KDW�LV�WKH�PLVVLQJ�SDUW�RI�WKH�IRUPXOD�IRU�WKH�JROGHQ�UDWLR"���

���8VH�WKH�OHQJWKV�RI�EN�DQG�NO�ZLWK�WKH�3\WKDJRUHDQ�7KHRUHP�WR�ÀQG�EO� 
.HHS�\RXU�DQVZHU�LQ�VTXDUH�URRW�IRUP��6R�QRZ��ZKDW�LV�WKH�OHQJWK�RI�ER"

���&RQVWUXFW�JROGHQ�UHFWDQJOHV�ZLWKLQ�WKH�JROGHQ�UHFWDQJOH�E\�FRQVWUXFWLQJ�VTXDUHV�DQG�WKHQ�GUDZ�WKH�VSLUDO���

G  O         L  

�  

D E      N R  

D��HTXDO�SDUW�
E��XSSHU�SDUW�
F��ORQJHU�SDUW�

whole
ORQJHU�SDUW VKRUWHU�SDUW=
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Name: _________________________________________   

Date: _______________________________  

Worksheet 117,
More about Inequalities

���:ULWH�RXW�LQ�ZRUGV�ZKDW�WKLV�LQHTXDOLW\�PHDQV������g�����DQG�JUDSK�LW�RQ�WKH�QXPEHU�OLQH�

                                                                          

 Can g EH�HTXDO�WR��"      Can g EH�HTXDO�WR��"   

���:ULWH�RXW�LQ�ZRUGV�ZKDW�WKLV�LQHTXDOLW\�PHDQV�����!�r !����DQG�JUDSK�LW�RQ�WKH�QXPEHU�OLQH�

                                                                  
                           

 Can r EH�HTXDO�WR���"     Can r EH�HTXDO�WR���"   

�²���:ULWH�LQHTXDOLWLHV�WKDW�H[SUHVV�ZKDW�WKH�JUDSKV�VKRZ�

                                                                                                                   

���7KH�DJHV��a��IRU�WKRVH�ZKR�SD\�����IRU�$OH[·V�WLFNHWV�LV�H[SUHVVHG�E\�LQHTXDOLW\������a <�����7KRVH�XQGHU���RU�
WKRVH����RU�ROGHU�JHW�IUHH�WLFNHWV��:ULWH�DQG�JUDSK�WKH�H[SUHVVLRQ�V��IRU�WKH�DJHV�WKDW�JHW�LQ�IUHH��

���:ULWH�DQ�H[SUHVVLRQ�IRU�WKH�QXPEHU�RI�GD\V�LQ�D�PRQWK���                                                          

���2Q�WKH�&HOVLXV�VFDOH��DW�VHD�OHYHO�ZDWHU�DW����FDQ�EH�ERWK�IUR]HQ�RU�OLTXLG�DQG�DW������FDQ�EH�ERWK�OLTXLG�RU�
JDV��:ULWH�DQ�H[SUHVVLRQ�IRU�WKH�WHPSHUDWXUH�UDQJH�WKDW�ZDWHU�FDQ�EH�D�OLTXLG��

                                                                    

���2Q�WKH�)DKUHQKHLW�VFDOH��ZDWHU�DW�����FDQ�EH�ERWK�IUR]HQ�RU�OLTXLG�DQG�DW������FDQ�EH�ERWK�OLTXLG�RU�JDV��
:ULWH�DQ�H[SUHVVLRQ�IRU�WKH�WHPSHUDWXUH�UDQJH�WKDW�ZDWHU�FDQ�EH�D�OLTXLG�

                                                            

�²����)RU�WKH�ULJKW�WULDQJOH�VKRZQ��ZULWH�WKH�FRUUHFW�V\PEROV�WR�PDNH�WKH�IROORZLQJ�H[SUHVVLRQV�true.

   a2 + b2           c2  a + b           c   b           c + a

�� -6 -4 -2 ��  2  4  6 ��

-8 -6 -4 -2  0  2  4  6  8

-5 -4 �� -2 -1 ��  1 2 �� 4  5 -5 -4 �� -2 -1 ��  1 2 �� 4  5

a c

b

� �� �� �� �� �� �� �� ��                                                         
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OBJECTIVES: MATERIALS:

ACTIVITIES: EXTRAS:
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LESSON 119: ABSOLUTE VALUELESSON 119: ABSOLUTE VALUE

1. To learn the term absolute value
2. To learn the absolute value sign, “| |”
3. To solve equations with absolute values

1. Math Dictionary
2. Straightedge
3. Worksheet 119, Absolute Value

Introducing absolute value. Absolute value is a fairly simple 
concept. It is the value of a number or variable without regard to 
it being positive or negative. !e absolute value sign is a pair of 
vertical lines, one on each side of the number. !is sign has been in 
use since 1841, which is fairly recent for math symbols. 
     |4| = 4 
    |-4| = 4
!e absolute value of a number is its distance from 0. !is means 
the absolute value of 0 or any number greater than 0 is unchanged. 
And the absolute value of any number less than 0 is the number 
without the negative sign.
Absolute value on a number line. Look at the two points on 
the number line shown below. !ink what their absolute values are 
before continuing.

                |-3| = 3              |3| = 3
Worksheet 119, problems 1-5. Do the first five problems, then 
continue reading.
Solving absolute value equations. Let’s start with a very 
simple example:  |x| = 13
!is means x can be either 13 or -13, making absolute value 
equations a bit unusual because they have two solutions. !erefore, 
x = 13 or x = -13.
Now try:    |r – 4| = 1
Remove the absolute value signs and write the two equations, one 
with a positive value and a second one with its negative value.  
  r – 4 = 1   -(r – 4) = 1
Solving the positive value equation is straightforward. Add 4 to 
each side of the equation: 
  r – 4 = 1 
  r – 4 + 4 = 1 + 4 
  r = 5
Substitute this value into the original equation. Does it check?

Another way to look at this is as 
follows. For the positive value, 
you could think: |x| = 13  
    x = 13.
For the negative value, you could 
think: |x| = 13  
  -x = 13 
which is the same as  x = -13.
If you are curious how you 
went from -x = 13 to x = -13, 
remember what happens when 
you multiply both sides of an 
equation by -1. 

-5 -4 -3 -2 -1  0  1 2  3 4  5
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Object of the game. To have the highest score. Try to beat your previous scores!
Cards. !e 50 Corners cards. 
Number of players. One.
Deal. Place the deck of cards face down on the table off to one side. Take five cards and place them 
face up in front of you. Take another card and place it face up in the center of the table. When a 
card is played, take another card so that five are always face up to play.
Play. Combine the cards by matching colors and sums equaling multiples of five, 5, 10, 15, or 20. 
No scoreless matching is permitted. Cards can be played anywhere without regard to the last card 
played.
Scoring. !e scoring is what makes this game different. Cards placed with only one side 
connected will score that sum. 
Cards placed with two sides connected, a corner, will get the total of the two sums multiplied by 2. 
Cards placed with three sides connected, a bay, will get the cards’ sum multiplied by 3. If you are 
lucky enough to fill a window with all four sides joined, the total sum is multiplied by 4!
!e game is over when all the cards are played.
Variation 1. Use the multiples of three. 
Variation 2. Use the multiples of four. 
Variation 3. Play the game with the Android or Apple app.

Super Corners™

Solving the negative value equation can be done two ways. You will 
quickly find the way that works best for your thinking, then almost 
do it intuitively.
!e negative equation for |r – 4| = 1 is -(r – 4) = 1. First, use the 
distributive property to remove the parentheses:
   -r – -4 = 1, which is the same as -r + 4 = 1
Next subtract 4 from both sides:
   -r + 4 – 4 = 1 – 4, so -r = -3
Multiply both sides by -1 and r = 3. Again, substitute this second 
value into the original equation mentally. Does it check?
A second way to solve the negative value equation of -(r – 4) = 1 is 
to first multiply both sides of the equation by -1:
   (r – 4) = -1
Now add 4 to both sides of the equation:
   r – 4 + 4 = -1 + 4 
   r = 3
!is is the same answer that the first method determined! 
Worksheet 119. Complete the worksheet.   
7RGD\·V�JDPH��Play Super Corners™. !e instructions for this 
game are below.

Refer back to Lesson 108 if you 
need a reminder on multiplying 
negative numbers by negative 
numbers.

!ere is a third approach to 
solve |r – 4| = 1. You know that 
r – 4  will be 1 or -1 because the 
equation tells us that the absolute 
value of r – 4 is 1. !is allows 
the two values to be quickly 
written as r – 4 = 1 and r – 4 = -1 
producing the answers of 5 and 3.

Refer back to Lesson 107 if you 
need a reminder on subtracting 
negative numbers.
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Name: _________________________________________   

Date: _______________________________  

Worksheet 119,
Absolute Value

2. What is the absolute value of the two points?                              

���'HÀQH�DEVROXWH�YDOXH��                 

4. Fill in the tables and graph the equations, y = x and y = |x| for x.

1. Evaluate these expressions.

        |-6| =          |42| =           |-7 × -11|  =

         |6| =         |-18| =     |1
3 – 23| =

   |1 – 7| =     |3 × -6| =                |1
3 – -2

3 | =

3
2
1

-1
-2
-3

 -3 -2 -1    1  2  3  -3 -2 -1    1  2  3

y y

x x

|x| = 5 – 4 |a + 6| = 4

|b – 1| = 2(5 –  22)

y = x
x y

 -3

-2

-1

0

1

2

3

y = |x|
x y

 -3

-2

-1

0

1

2

3

-5 -4 -3 -2 -1  0  1 2  3 4  5

y = x y = |x|

5. Which graph is symmetrical about the y-axis?                                CONTINUE READING THE LESSON.

6–9. Find both solutions for the following equations.

|2 – s| = 2 + 3 × 13 

3
2
1

-1
-2
-3



Solutions:

NO
TE
S:

© Activities for Learning, Inc. 2019 RightStart™ Mathematics Second Edition, H
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 =
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 y
 =

 |x
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1.
 E
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|-6
| =

  
 

 
   

  |
42

| =
   

 
|-7

 ×
 -1

1|
  =

    
    

 |6
| =

  
 

 
   

 |-
18

| =
   

 
   

   
 |1 3 –

 2 3| =

   |
1 

– 
7|

 =
  

 
 

|3
 ×

 -6
| =

   
 

   
   

|1 3 –
 -2 3| =

3 2 1 -1 -2 -3

3 2 1 -1 -2 -3

 
-3

 -
2 

-1
 

  
 1

 
 2

 
 3

 
-3

 -
2 

-1
 

  
 1

 
 2

 
 3

y
y

x
x

|x
| =

 5
 –

 4
|a

 +
 6

| =
 4

|b
 –

 1
| =

 2
(5

 –
  2

2 )

y =
 x

x
y

 -3
-
3

-2
-
2

-1
-
1

0
0

1
1

2
2

3
3

y 
= 

|x
|

x
y

 -3
3

-2
2

-1
1

0
0

1
1

2
2

3
3

-5
-4

-3
-2

-1
 0

 1
2

 3
4

 5

y 
= 

x
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|x

|
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 =
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 ×

 1 3 

Worksheet 119, 
Absolute Value
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����:ULWH�WKH�UHODWLRQVKLS�V\PEROV�WR�PDNH�WKH�IROORZLQJ�H[SUHVVLRQV�WUXH�������� �����RU�!�

    1 cm _______ 1 m           100 mm _______ 1 dm           1 dm _______ 1 cm           28 days _______ 1 month

11–13. Find both solutions for the following equations.

14–17. Fill in the table below. Round your calculations to two decimal points where necessary.

Given a deck of 50 cards with the numbers 1 to 50, answer the following questions. 

18. What is the probability you will choose a number that is a multiple of 5? ___________

19. What is the probability you will select a 12? ____________

20. What is the probability you will choose numbers that are odd? ____________

21. What is the probability you will choose a number that is a multiple of 25? ____________

22. What is the probability you will choose a double digit number? ____________

23. What is the probability you will choose a zero? ____________

 |t + 4|  ���

 |x + 2|  �����²���ò

 |n – 5|  ��ò�²���

 Data Mode Median Arithmetic Mean Geometric Mean

a. 6, 3, 7, 3, 8

b. 2, 5, 2, 3, 17, 11

c. 24, 87, 83

d. 97, 83, 72, 97



Solutions: 

NO
TES:
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����:
ULWH�WKH�UHODWLRQVKLS�V\P

EROV�WR�P
DNH�WKH�IROORZ

LQJ�H[SUHVVLRQV�WUXH�������� �����RU�!�

    1 cm
 _______ 1 m

           100 m
m

 _______ 1 dm
           1 dm

 _______ 1 cm
           28 days _______ 1 m

onth

11–13. Find both solutions for the follow
ing equations.

14–17. Fill in the table below
. R

ound your calculations to tw
o decim

al points w
here necessary.

G
iven a deck of 50 cards w

ith the num
bers 1 to 50, answ

er the follow
ing questions. 

18. W
hat is the probability you w

ill choose a num
ber that is a m

ultiple of 5? ___________

19. W
hat is the probability you w

ill select a 12? ____________

20. W
hat is the probability you w

ill choose num
bers that are odd? ____________

21. W
hat is the probability you w

ill choose a num
ber that is a m

ultiple of 25? ____________

22. W
hat is the probability you w

ill choose a double digit num
ber? ____________

23. W
hat is the probability you w

ill choose a zero? ____________

 |t + 4|  ���

 |x + 2|  �����²���ò

 |n – 5|  ��ò�²��
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  For Q

uestion 10, som
e students m

ay need to w
rite 

10 m
m

 = 1 cm
 and 10 cm

 = 1 dm
. R

eferencing a ruler m
ay 

help som
e students.

)RU�3UREOHP
V����WR�����VRP

H�VWXGHQWV�ÀQG�LW�XVHIXO�WR�
sim

plify before they split into two equations, then solve for 
both answers. Because there are m

ultiple ways to solve the 
negative equations, the solutions just show

 basic steps. Your 
student m

ay have steps preceding or differing from
 those 

show
n. If needed, rem

ind the student to "plug in" their two 
answers into the equation to verify accuracy.
For Problem

s 18 to 23, m
any student w

ill start w
ith a fraction, 

then convert to percentages. A com
m

on m
istake is to forget 

that the count is out of 50, not out of 100 w
hich is needed for 

percentages. The fractions are as follow
s:

 
18.  1050  or 20

100  or 20%
 

19.   150  or 
 2 

100  or 2%
 

20.  2550  or 50
100  or 50%

 
21.   250  or 

 4 
100  or 4%

 
22.  4150  or 82

100  or 82%
 

23.   0 
50  or 

 0 
100  or 0%

D
IC

TIO
NARY TERM

S: none

<
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:ULWH�WKH�FRUUHFW�WHUP�IRU�WKH�IROORZLQJ�GHÀQLWLRQV��

����:KDW�LV�WKH�QDPH�IRU�WKH�VROLGV�KDYLQJ�PRUH�WKDQ�RQH�UHJXODU�SRO\JRQ�W\SH�DQG�LGHQWLFDO�YHUWLFHV"

 ___________________________________________________________________________________________

����:KDW�LV�WKH�QDPH�IRU�D�SRO\KHGURQ�WKDW�UHVHPEOHV�D�VWDU"�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

:ULWH�WKH�FRUUHFW�V\PEROV��

����*UHDWHU�WKDQ�RU�HTXDO�WR��BBBBBBBBB

����/HVV�WKDQ�RU�HTXDO�WR��BBBBBBBBB

��²����)LOO�LQ�WKH�WDEOH�EHORZ��5RXQG�\RXU�FDOFXODWLRQV�WR�WZR�GHFLPDO�SRLQWV�ZKHUH�QHFHVVDU\�

%DVH�\RXU�DQVZHUV�WR�WKH�IROORZLQJ�TXHVWLRQV�DVVXPLQJ�\RX�KDYH�D�GHFN�RI����FDUGV�ZLWK�WKH� 
QXPEHUV���WR�����

����:KDW�LV�WKH�SUREDELOLW\�\RX�ZLOO�FKRRVH�D�QXPEHU�WKDW�LV�D�PXOWLSOH�RI���"�BBBBBBBBBBBB

����:KDW�LV�WKH�SUREDELOLW\�\RX�ZLOO�VHOHFW�DQ��"�BBBBBBBBBBBB

����:KDW�LV�WKH�SUREDELOLW\�\RX�ZLOO�FKRRVH�D�QXPEHU�WKDW�LV�HYHQ"�BBBBBBBBBBBB

�����:KDW�LV�WKH�SUREDELOLW\�\RX�ZLOO�FKRRVH�D�QXPEHU�WKDW�LV�D�PXOWLSOH�RI��"�BBBBBBBBBBB

 Data Mode Median Arithmetic Mean Geometric Mean

D� ��������

E� �������������

F� ����������������

G� 6, 8, 8, 10, 8 

H� ���������������



Solutions: 

NO
TES:
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:
ULWH�WKH�FRUUHFW�WHUP

�IRU�WKH�IROORZ
LQJ�GHÀQLWLRQV��

88. W
hat is the nam

e for the solids having m
ore than one regular polygon type and identical vertices?

 ___________________________________________________________________________________________

89. W
hat is the nam

e for a polyhedron that resem
bles a star? ______________________________________

W
rite the correct sym

bol.  

90. G
reater than or equal to: _________

91. Less than or equal to: _________

��²����)LOO�LQ�WKH�WDEOH�EHORZ
��5RXQG�\RXU�FDOFXODWLRQV�WR�WZ

R�GHFLP
DO�SRLQWV�Z

KHUH�QHFHVVDU\�

Base your answ
ers to the follow

ing questions assum
ing you have a deck of 10 cards w

ith the  
num

bers 1 to 10. 

97. W
hat is the probability you w

ill choose a num
ber that is a m

ultiple of 10? ____________

98. W
hat is the probability you w

ill select an 8? ____________

99. W
hat is the probability you w

ill choose a num
ber that is even? ____________

100. W
hat is the probability you w

ill choose a num
ber that is a m

ultiple of 5? ___________

 
D

ata
M

ode
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A
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etic M

ean
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ean
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d.
6, 8, 8, 10, 8
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9
0

e.
23, 6, 9, 11, 9 

9
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1
1
.
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1
0
.
4
2
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  For Problem

s 97 to 100, m
any students w

ill start w
ith 

D�IUDFWLRQ��WKHQ�FRQYHUW�WR�SHUFHQWDJHV��7KH�IUDFWLRQV�DUH�DV�
follow

s:
       97.   1 

10  or 10 
100  or 10%

       98.   1 
10  or 10 

100  or 10%
       99.   5 

10  or 50
100  or 50%

     100.   2 
10  or  20 

100  or 20%
D
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TIO

NARY TERM
S: none
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:ULWH�WKH�FRUUHFW�WHUP�IRU�WKH�IROORZLQJ�GHÀQLWLRQV��

����:KDW�LV�WKH�YDOXH�RI�D�QXPEHU�ZLWKRXW�UHJDUG�WR�LW�EHLQJ�SRVLWLYH�RU�QHJDWLYH"�BBBBBBBBBBBBBBBBBBBB

����:KDW�LV�WKH�PDWKHPDWLFDO�ZRUG�IRU�WKH�PRVW�XVHG�QXPEHU�LQ�D�GDWD�VHW"�BBBBBBBBBBBBBBBBBBBBBBB�

:ULWH�WKH�GHÀQLWLRQV�IRU�WKH�IROORZLQJ�WHUPV���

����0HDQ��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

����0HGLDQ��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

��²����)LOO�LQ�WKH�WDEOH�EHORZ��5RXQG�\RXU�FDOFXODWLRQV�WR�WZR�GHFLPDO�SRLQWV�ZKHUH�QHFHVVDU\�

%DVH�\RXU�DQVZHUV�WR�WKH�IROORZLQJ�TXHVWLRQV�DVVXPLQJ�\RX�KDYH�D�GHFN�RI����FDUGV�ZLWK�WKH�
QXPEHUV���WR�����

����:KDW�LV�WKH�SUREDELOLW\�\RX�ZLOO�FKRRVH�D�QXPEHU�WKDW�LV�D�PXOWLSOH�RI���"�BBBBBBBBBBBB

����:KDW�LV�WKH�SUREDELOLW\�\RX�ZLOO�VHOHFW�D���"�BBBBBBBBBBBB

����:KDW�LV�WKH�SUREDELOLW\�\RX�ZLOO�FKRRVH�QXPEHUV�WKDW�DUH�RGG"�BBBBBBBBBBBB

����:KDW�LV�WKH�SUREDELOLW\�\RX�ZLOO�FKRRVH�D�QXPEHU�WKDW�LV�D�PXOWLSOH�RI��"�BBBBBBBBBBBB

Estimated Calculated

 Data Mode Median Arithmetic 
Mean

Geometric 
Mean

Arithmetic 
Mean

Geometric 
Mean

D� 99, 66, 77, 88

E� 99, 66, 77, 88, 66

F� 99, 66, 77, 88, 99

G� �������������



Solutions: 

NO
TES:
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:
ULWH�WKH�FRUUHFW�WHUP

�IRU�WKH�IROORZ
LQJ�GHÀQLWLRQV��

����:
KDW�LV�WKH�YDOXH�RI�D�QXP

EHU�Z
LWKRXW�UHJDUG�WR�LW�EHLQJ�SRVLWLYH�RU�QHJDWLYH"�BBBBBBBBBBBBBBBBBBBB

����:
KDW�LV�WKH�P

DWKHP
DWLFDO�Z

RUG�IRU�P
RVW�XVHG�QXP

EHU�LQ�D�GDWD�VHW"�BBBBBBBBBBBBBBBBBBBBBBB�

:
ULWH�WKH�GHÀQLWLRQV�IRU�WKH�IROORZ

LQJ�WHUP
V���

����0
HDQ��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

����0
HGLDQ��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

��²����)LOO�LQ�WKH�WDEOH�EHORZ
��5RXQG�\RXU�FDOFXODWLRQV�WR�WZ

R�GHFLP
DO�SRLQWV�Z

KHUH�QHFHVVDU\�

%DVH�\RXU�DQVZ
HUV�WR�WKH�IROORZ

LQJ�TXHVWLRQV�DVVXP
LQJ�\RX�KDYH�D�GHFN�RI����FDUGV�Z

LWK�WKH�
QXP

EHUV���WR�����

����:
KDW�LV�WKH�SUREDELOLW\�\RX�Z

LOO�FKRRVH�D�QXP
EHU�WKDW�LV�D�P

XOWLSOH�RI���"�BBBBBBBBBBBB

����:
KDW�LV�WKH�SUREDELOLW\�\RX�Z

LOO�VHOHFW�D���"�BBBBBBBBBBBB

����:
KDW�LV�WKH�SUREDELOLW\�\RX�Z

LOO�FKRRVH�QXP
EHUV�WKDW�DUH�RGG"�BBBBBBBBBBBB

����:
KDW�LV�WKH�SUREDELOLW\�\RX�Z

LOO�FKRRVH�D�QXP
EHU�WKDW�LV�D�P

XOWLSOH�RI��"�BBBBBBBBBBBB
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  For Problem

s 91 to 94, m
any student w

ill start w
ith 

a fraction, then convert to percentages. A com
m

on m
istake 

is to forget that the count is out of 20, not out of 100 w
hich is 

needed for percentages. The fractions are as follow
s:

 
91.   220  or 10 

100  or 10%
 

92.   120  or 
 5 

100  or 5%
 

93.  1020  or 50
100  or 50%

 
94.   420  or  20 

100  or 20%
D

IC
TIO

NARY TERM
S: none
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