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LeSSon 1-1
The periodic comet named Johnson has been seen at 
every return since its discovery in 1949, as shown in the 
table below.

occurrence Year Seen

1 1949
2 1956
3 1963
4 1970

Use the table for Items 1–5. 

 1. Describe any patterns you see in the table.

 2. Write the values in the second column of the table 
as a sequence. Identify the common difference.

 3. If the pattern continues, in which of the following 
years will the comet be visible again?

 A. 2017

 B. 2018

 C. 2019

 D. 2020

 4. About how many times would the Johnson comet 
be visible during a typical person’s lifetime? Explain 
your reasoning.

 5. Reason abstractly. A man was born during a year 
in which the Johnson comet was visible in the sky. 
The next time that the comet was visible after the 
man’s birth year was in 2005. In what year was the 
man born?

LeSSon 1-2
Emilio is using pennies to make a pattern. He arranges 
his pennies as shown below.

Figure 1 Figure 2 Figure 3

Use the pattern for Items 6–11.

 6. Draw the next three figures in the pattern. Make a 
table to show the relationship between the figure 
number and the number of pennies.

 7. Attend to precision. Graph the pattern on a 
coordinate grid. Be sure to label your scales and 
your axes.

 8. Write the numbers of pennies as a sequence. Does 
your sequence have a common difference? If so, 
identify it. If not, explain why not.

 9. Emilio is using a guess and check strategy to write 
an expression for the number of pennies in any 
figure. He writes the expression n(n 1 1), where n 
represents the figure number.

 a. Make a table to show the value of Emilio’s 
expression for n 5 1, 2, 3, 4, 5, and 6. How does 
this show that Emilio’s expression is incorrect?

 b. Compare the values you found for Emilio’s 
expression in part a to the number of pennies in 
each figure. Use what you observe to modify 
Emilio’s expression so that it is correct. Explain 
your reasoning.

 10. How many pennies would be required to make 
Figure 25?

 A. 50  B. 125
 C. 325  D. 650
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 11. Suppose that you have 100 pennies. What is the 
figure number of the largest figure in Emilio’s 
pattern that you can make? Will you use all 100 
pennies? Explain.

LeSSon 2-1
A cab company charges a flat rate of $2 plus an 
additional $0.50 for every mile traveled. Use this 
information for Items 12 and 13. 

 12. a.  Write an expression that can be used to 
determine the total cab fare for a distance of 
m miles.

 b. When Sara arrived at your destination, her cab 
fare was $7.50. Write an equation to represent 
this situation. How many miles did Sara travel?

 13. Persevere in solving problems. The cab company 
runs a promotion on holidays. The flat rate and the 
fee per mile are the same, but there is a $1 discount 
off the fare when the distance traveled is greater 
than 10 miles. 

 a. How can you modify the expression you wrote 
in Item 12a to represent a holiday cab fare for a 
distance greater than 10 miles? Explain.

 b. Lupe’s cab fare on a holiday was $7.50. Did Lupe 
travel more than 10 miles? Justify your answer.

 c. How many miles did Lupe travel?

Manuel’s age is twice Gupta’s age minus 5. The sum of 
Manuel’s age and Gupta’s age is 31. Use this information 
for Items 14 and 15. 

 14. Let g represent Gupta’s age. You can solve the 
equation 2g 2 5 1 g 5 31 to find g. Which 
property would not be used in solving this 
equation?

 A. Addition Property of Equality

 B. Commutative Property of Addition

 C. Division Property of Equality

 D. Subtraction Property of Equality

 15. How old is Manuel?

 16. Write an equation that requires at least three steps 
to solve and whose solution is x 5 3.5. 

LeSSon 2-2
 17. The solution of 3x 1 15 5 6x is shown below. 

What property justifies Step 1 in the solution?

    3x 1 15 5 6x Original equation
3x 2 3x 1 15 5 6x 2 3x ?
        15 5 3x Combine like terms.
           5 5 x Division Property of  

 Equality

 A. Addition Property of Equality

 B. Subtraction Property of Equality

 C. Distributive Property

 D. Commutative Property of Addition

 18. To solve the equation 3x 2 7 5 x 2 2, Alex says 
the first step is to subtract x from both sides. 
Danny says the first step is to add 7 to both sides.

 a. Solve the equation using Alex’s method of first 
subtracting x from both sides.

 b. Solve the equation using Danny’s method of 
first adding 7 to both sides.

 c. Who is correct, Alex or Danny? Justify your 
answer.

 d. Is there another correct first step for solving 
this equation? If so, identify another first step 
and use it to solve the equation. If not, explain 
why not.

 19. Jordan has been offered two summer jobs. One job 
is at the mall and pays $7 per hour. The other job is 
with your neighbor, who will pay $50 per week plus 
$5 per hour. How many hours per week would 
Jordan have to work for both jobs to pay the same 
amount?

 20. Construct viable arguments. Based on the 
information in Item 19, which job would you 
recommend Jordan take? Justify your choice. 
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LeSSon 2-3
To make a shelf to display her teapot collection, Amina 
bought wood and nails. Each yard of wood cost $27 and 
each box of nails cost $4. She bought 6 fewer boxes of 
nails than yards of wood. Use this information for Items 
21 and 22.
 21. Let x represent the number of yards of wood that 

Amina bought. Which expression could Amina use 
to represent the number of boxes of nails that she 
bought?

 A. x   B. 4

 C. x 2 6   D. x 1 6

 22. Amina’s total cost was $193. How many boxes of 
nails did she buy?

 23. Make use of structure. Use the diagram to answer 
parts a and b.

A

(5x21)

3x

C

B

?

 

 a. The length of side AB is twice the length of side 
AC . Write an expression for the perimeter of 
the triangle. Be sure to simplify your answer by 
combining all like terms. 

 b. The perimeter of the triangle is 78 units. What 
is the length of side AB ?

 24. The steps in the solution of x 2 5 5 2(4x 2 3) are 
shown below, but they are not in the correct order. 
Arrange the solution steps in order.
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5 2(4 3)
5 7 6
1
7
5 8 6

5 6 7 6 6
1 7
5 8 6
1
7

7
7

Original equation
Combine like terms. 
Solution 

Distributive Property
Addition Property of 

Equality
Combine like terms.
Subtraction Property of 

Equality
Division Property of 

Equality

 25. A student solved the equation 5(a 1 5) 2 3 5  
3(2 2 a) as shown below. Is the student’s solution 
correct? If so, state a property of equality or 
provide an explanation for each step. If not, 
identify the error. Then write a correct solution 
and state a property of equality or provide an 
explanation for each step.
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LeSSon 2-4

 26. Critique the reasoning of others. Tatiana solved 
the following equation. She says that because her 
solution results in 0 5 0, the equation has one 
solution, and that the solution is x 5 0. Do you 
agree with Tatiana? Explain.
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x

x
x

x
x

x x

1
2
(2 3) 2 3

2
3
2

2 3
2

2 3
2

2 2 3
2

2 3 2 3
0 0  

 27. Which equation has an infinite number of 
solutions?

 A. 7x 2 3 5 4

 B. � �x
x1

3
5

5

 C. � �x x
2
3

5

 D. 3x 2 2 5 3x 2 2

 28. For what value(s) of b does the equation below 
have no solution? Explain.

  3x 2 b 5 3x 2 2

 29. Consider the rectangles below.

x112

x132x

m

 a. Write an equation that states that the perimeters 
of the two rectangles are equal. 

 b. For what value(s) of m will your equation have 
infinitely many solutions? Explain.

 c. For what value(s) of m will your equation have 
no solution? Explain.

 d. For what value(s) of m will your equation have 
exactly one solution? Explain.

LeSSon 2-5

 30. The formula for the volume of a pyramid is  

V 5 
1
3

 Bh, where B is the area of the base and h is 

the height. Solve this formula for h.

The formula for converting the temperature in 
Fahrenheit to degrees Celsius is given by the formula 

� −C F
5
9
( 32) , where C is the Celsius temperature and 

F is the Fahrenheit temperature. Use this information 
for Items 31–33.

 31. You have a pen pal in Canada. He starts off every 
letter with an update on the weather, giving the 
temperature in degrees Celsius. How could you 
rewrite the formula above so that you could use it 
to convert your pen pal’s given temperature to 
degrees Fahrenheit?

The following table gives the average temperature, in 
degrees Celsius, for several major cities. Use the table 
for Items 32 and 33.

City Average Temperature

Halifax 11° C
Tokyo 19° C
Paris 14° C

Beijing 17° C

 32. Reason quantitatively. Igor the Intrepid likes it 
neither too hot nor too cold when he travels. His 
ideal average temperature range is between 55° and 
60° Fahrenheit. Which of the cities in the table 
would you recommend he travel to? Explain. 

 33. Which of the cities in the table has an average 
temperature of 62.6° F?

 A. Halifax

 B. Tokyo

 C. Paris

 D. Beijing 
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 34. Brad says that the literal equation a 5 3b 1 4c 2 a 
is solved for a. Do you agree? Why or why not?

LeSSon 3-1

 35. You have less than three hours to finish your 
homework. Which one of the following graphs 
represents this situation? 

 A. 
2 31 4 50

 B. 
2 31 4 50

 C. 
2 31 4 50

 D. 
2 31 4 50

A music teacher grades on an E (Excellent), S 
(Satisfactory), and U (Unsatisfactory) grading scale. A 
final score of more than 92 earns an E. A final score of 
60 or less earns a U. Any other final score earns an S. 
Use this information for Items 36 and 37.

 36. Write two inequalities, one to represent a grade of 
E and one to represent a grade of U.

 37. Critique the reasoning of others. Zeb says that 
the inequality x . 60 represents a grade of S. Is Zeb 
correct? Explain.

 38. Give three numbers that are solutions of the 
inequality 7x 2 3 $ 11 and three numbers that are 
not. Justify your responses.

LeSSon 3-2
The table shows the cost of various items at a farmers’ 
market booth. Use the table for Item 39.

Item Cost (per lb.)

Beans $2
Blueberries $4

Grapes $3
Oats $8

Raspberries $9

 39. Kelli wants to buy one pound of blueberries and 
several pounds of grapes. She has $15 to spend. 
Write an inequality to represent this situation. 
Then solve the inequality and graph the solutions. 
What do the solutions represent in the context of 
the problem?
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Mr. Hernandez has 41 feet of rope to enclose a 
pentagonal grazing area for his sheep. He makes the 
drawing below. Use this information and the drawing 
for Items 40–42.

725x

x

523x

3x22

3x14

 40. Which inequality could be used to find the possible 
perimeters of the grazing area?

 A. 2x 1 14 , 41

 B.  2x 1 14 # 41

 C. 5x 1 14 , 41

 D. 5x 1 14 # 41

 
 41. Model with mathematics. Devra solved the 

inequality, and she says that x 5 210 is a solution. 
Lavan says that a negative value of x does not make 
sense in the context of the problem. He says that  
x 5 1 is a solution. Who is correct? Explain.

 42. Give an example of a positive value of x that is not 
a solution in the context of the problem. Why is 
your value of x not a solution?

LeSSon 3-3

 43. Write the compound inequality that is represented 
on the number line below.

2 31 4 52524 232221 0

 44. Which number line represents the compound 
inequality 25 , x , 5?

 A. 
27262524232221 0 1 2 3 4 65 7

 B. 
27262524232221 0 1 2 3 4 65 7

 C. 
27262524232221 0 1 2 3 4 65 7

 D. 
27262524232221 0 1 2 3 4 65 7

The table shows the least and greatest values for several 
companies’ stocks over the last 52 weeks. Use the table 
for Items 45 and 46.

Company Low High

Dynaco $44.50 $98.20
NY Corp $22.88 $44.41
Century $30.14 $66.74

 45. If you were to write compound inequalities to 
represent the value of each stock over the last 
52 weeks, would the inequalities be conjunctions or 
disjunctions? Explain.

 46. Attend to precision. To make it easier to graph on 
a number line, Kevin decided to round. He wrote 
the inequality 30 # x # 67 to represent the value of 
Century’s stock over the last 52 weeks. Explain why 
Kevin’s inequality is an inaccurate representation of 
the stock’s value. 
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LeSSon 4-1

 47. Draw a number line to show which two points are 
3 units away from 21. Then write an absolute 
value equation to represent the points described.

 48. If |a 1 3| 5 4, which describes all possible values 
of a?

 a. 27   b. 1

 c. 7 and 21  d. 1 and 27

  49. Construct viable arguments. For two numbers x 
and z, is |z 2 x| always equal to |z| 2 |x|? If so, 
explain why. If not, give a counterexample.

The melting point of a substance is the temperature at 
which the substance changes from solid to liquid. The 
table below shows the melting points of various 
elements. Use the table for Item 50. 

element Melting Point

Helium 2272° C
Nitrogen 2210° C

Cadmium 321° C
Iron 1535° C

 50. The melting point of cadmium is 37° C greater 
than 4 times the absolute value of the melting point 
of radon. What other information do you need to 
know in order to determine the melting point of 
radon?

LeSSon 4-2
The boiling point of a substance is the temperature at 
which the substance changes from liquid to gas. The 
table below shows the boiling points of various 
elements. Use the table for Items 51 and 52.

element Boiling Point

Oxygen 2183° C
Nitrogen 2196° C

Iodine 184° C
Phosphorus 280° C

 51. The coldest possible temperature is absolute zero, 
2273° C. The absolute value of which element’s 
boiling point is within 75° C of the absolute value 
of absolute zero? 

 A. Phosphorous

 B. Iodine

 C. Nitrogen

 D. Oxygen

 52. If you were to plot each element in the table on a 
number line according to its boiling point, which 
element(s) would be fewer than 200 units from 0?

 53. Model with mathematics. According to the  
Institute of Medicine, the average adult should 
consume 2,300 calories each day. However, this 
number can vary by as much as 700 calories in either 
direction, depending on age, sex, and daily activity 
level. Write and solve an absolute value inequality to 
determine the range of recommended calories, c, for 
an adult. Graph the solutions on a number line.

 54. Write an absolute value inequality whose solutions 
are shown in the graph below.

232221 0 1 2 3 4 65

 55. Write an absolute value inequality that has no 
solutions. (Hint: Remember that an absolute value 
cannot be negative.)


