
The l ine plot shows the nu mber of hours that 
32 students in Johnson M idd le School spent 
read i ng last weekend .  Wh ich measu re-range, 
mean, med ian, or mode-best represents the 
number of hours the typ ica l  student read?  

• The range, or spread, of the  data i s  the 
d ifference between the least and 
greatest va lues. 

• The mean, or average, i s  the most 
common ly used typical va l ue .  

Whole Numbers and Data 

x 
x 
x x x 
x x x x 

x x x x x 
x x x x x x x 

x x x x x x x x x x x 

.. I I I I I I I I I I I I I .. 
1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3  

The range i s  1 3  - 1 = 1 2 . 

To fi nd the mean, f ind the sum of the 
data items d ivided by the number 
of p ieces of data . There are 32 items of data . 

1 + (3. 2) + (7. 3) + (5 · 4) + (5 · 5) + (4 · 6) + (2 · 7) + (2 · 8) + 9 + 11 + 1 3  = 1 60 or 5 The mean i s  5 32 32 
. 

• The median, or the m idd le  number, i s  the 
most typica l  measure when there are gaps 
and a few va lues (ca l led outliers) that are 
much h igher or lower than most data . 

When there are an  odd number of data items, 
the med ian  is the m idd le  item .  S i nce the 
number of data items i s  even, the med ian  i s  
the average of the two midd le items, 4 and 5. 

The med ian  is 4.5. 

• The mode, or the number that occurs most The ta l lest co lumn is above the 3 .  The mode is 3 .  
al often, is the most typ ica l  measure i n  data sets 
� when severa l  data poi nts c luster around it. � 
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You can see i n  the l i ne p lot that the major ity of data poi nts 
c l uster a round the mode.  You can say that the mode best 
represents the number of hours the typica l  student spent 
read ing l ast weekend .  

Use the data at the right to complete. 
1. Make a l i ne plot of the data in the table .  Miles Driven Each Day in October 

47 49 40 

48 60 41 

56 44 45 
• I I I I I I I I I I I I I I I I I I I I I I I � 

40 45 50 55 60 
2. F ind the mean, med ian, mode, and range for the data . 

mea n :  __ _ med ian :  __ _ mode: __ _ 

46 45 49 44 

55 49 46 50 

47 48 40 48 

range: __ _ 

56 45 60 41 59 

59 45 55 56 46 

+ 
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Graphs are also used to d isplay the relationsh ips 
among the data. A bar graph is a good choice when 
you want to compare data that can be counted.  Use 
the bar graph to answer the questions. 

Tallest Buildings in the United States 

3. Each mark on the vert ica l axis represents how 

4. Wh ich two bu i ld i ngs a re about the same 

he ight? ________ _ 

5. Is it true that the Sears Tower i s  about 4 t imes 
ta l ler  than the Chrys ler B u i ld i ng? Exp la i n .  
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Bui ld ing 

A l ine graph is more appropriate when you want to 
compare changes or trends over time. Use the l ine graph 
shown to answer the questions below. 

Q) "-
""O Q) 
co +-' "- c: 

I- Q) ""Ou 
� 0 s 

6. Name the th ree warmest months. 
Average Monthly Temperature in San Francisco 

7. F ind the temperatu re range.  

8. I n  what months is the average 
temperature be low 1 8°C? 

- 24° 
Ill 

cu ::::J :; ]? 21° 
... cu 
"'u (ii Ill 180 c. cu E� � g' 15° 

c - 12° 

/ i,,. / __,,,-A,, 
� . ...........-

� 
� �, / .,, � ·� ......... "'" ''h 

Jan. Feb. Mar. Apr. May Jun. Jul. Aug.  Sept. Oct. Nov. Dec. 

Month 

9. Price of a fam i ly home i n  
the Un ited States 

10. N umber of ra i s ins  i n  a 
box 

11. Poi nts scored per game 
dur ing  the season 

Test Prep * Mixed Review 

G Which is an equivalent fraction • 73,165 - 1,000 = 
1 for 43? 

A .B. B ll 
3 3 

4 Unit 1 Lesson 1 

F 63, 1 65 

c ll 
3 

D .11 
3 G 72, 1 65 

H 73,065 

J 73, 1 55 
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A variable is a letter, such as n or x, that represents one or more 
numbers. 

An expression i s  a comb ination of numbers, letters, and symbols of 
operat ion { + , -, x, and -:-) or g roup ing (parentheses or brackets) . 
There are two types of express ions .  

Expressions 

Numerical expressions conta i n  on ly numbers 
and symbols .  

Variable expressions conta in  numbers, symbols, 
and var iables .  

3 + (12 -8) 3 + (12 -n) 

To evaluate or f ind the va lue of a var iab le expression, you can 
substitute numbers for the var iables. Then, s impl ify the numerica l 
express ion . 

Eva l uate 3 + (12 -n) for the g iven va l ues of n. 

Va l ue of n 1. Substitute for the var iab le .  

n = 3  

n = 5  

n = 8  

Simpl ify. 

3 + (12 -3) 

3 + (12 -5) 

3 + (12 -8) 

1. 7 + (13-9) __ 

2. 5 x 7 + 12 ---

8 x (19 -4) __ 

(37 -28) x 4 --

Evaluate the expression for x = 2 ,  y = 6, and z = 8. 

3. 10-y __ 

4. (x + 5) -y __ 

5. (x + y) x 10 __ 

z-:- 4 __ _ 

22-(y + z) __ 

z -:- (y -:- 3) __ 

Complete the table by evaluating the expression for each 
g iven value of the variable. 

6. a 3xa + 2  t 4 + (t -3) 

0 5 

3 7 

6 9 

2. Eva luate the numerica l  express ion .  

3 + 9 = 12 

3 + 7 = 10 

3 + 4 = 7  

8 -:- 4 + 10 __ 

17 -(42 -:- 7) --

3·z + 2  __ _ 

x + y + z  __ _ 

(48 -:- z) + 12 __ 

m 

3 

5 

7 

(m + 9) -4 
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There a re severa l ways to i nd icate the m u lt ip l icat ion express ion "7 times n." 

7xn 7·n 7(n) 

When var iab les a re i nvolved, the last method is used most often .  

Eva luate Sn + 7 for n = 3 .  

Sn + 7 = S(3) + 7 

= 1 S  + 7 

= 22 

Eva luate 2(x + 9) for x = 4. 

2(x + 9) = 2(4 + 9) 

= 2(1 3) 

= 26 

Evaluate the expression for x = 8, y = 3, and z = 4. 

1. Sx + 2 4(y + 9) 

8. 
(z + 1 2) .li + 1 1  4 x 

9. 1 2y + (z + S) 2x - 4  

7n 

Eva l uate 3t - 1 2  for t = 1 0. 

3t - 1 2  = 3(1 0) - 1 2  

= 30 - 1 2  

= 1 8  

Sx + x  

24y - Sy 

(3 · S) + 2x 

Algebraic expressions are used to represent word phrases . 

. '-::--::=---=--=�--=:!1 Write an algebraic expression for the word phrase. 

10. the number g i ncreased by itself __ _ 

11.  the va l ue of 9 decreased by the product of a number m and  3 __ _ 

12. one more than 2 times a number d __ _ 

13. How many d ifferent ways can you write the express ions i n  exerc ise 1 2? Exp la i n .  

Test Prep * Mixed Review 

m 1,000,000 + 30,000 + 2,000 + 10 = 
A 1 ,327,000 

B 1 ,320,700 

6 Unit 1 Lesson 2 

c 1 ,302,070 

D 1 ,032,070 

4D If j + n = j, then what does n equal? 

F 0 

G ]_ 
9 

H 1 

J _2_ 
7 
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An express ion that has two or more d ifferent 
operation symbols  can be eva l uated in d ifferent 
ways, depend ing on the order in wh ich you do 
the operat ions. To make sure that you get the 
correct va l ue, you need to fo l low the ru les for 
the order of operations. 

S impl ify. 

1 .  Divide fi rst. 
2. Then m u lt ip ly. 

Other Examples 

20 + 5 x 4 
4 X 4  

1 6  

Remember the left to right rule for add it ion and 
subtraction and for m u lt ip l ication and d iv is ion . 

1 0  - 4 + 6 
6 + 6  

1 2  

Simpl ify. Fol low the order of operations. 

1. 8 + 12 - 4 8 + (1 2 - 4) 

2. 8 .  (6 - 4) 1 8  + 6 + 4 

3 • 29 - (1 9 + 7) 29 - 1 9  + 7 

Order of Operations 

Order of Operations 

1 .  Perform a l l  operations i ns ide grou p ing 
symbols fi rst . 

2. Mu lt ip ly and d iv ide from left to r ig ht.  

3. Add and subtract from left to r ig ht. 

Simpl ify. 

1 .  Subtract i ns ide 
parentheses fi rst. 

2. Divide .  
3. Then add .  

48 + (8 - 2) + 10 
48 + 6 + 1 0  

8 + 1 0  
1 8  

1 2  + 3 x 2 
4 X 2  

8 

23 - 8 + 7 

24 + 6 + 2 

24 + (6 + 2) 

4. (7 + 8) x (9 - 6) (42 - 27) + 3 6 - 4 - 2  

5. 5 · 5 + 1·8 

6. 4 X 3 - 8+2+2 x 5 + 1  

8. 2 + 1 0  + 5 x 6 + 3 - 2 x 3 

10 . 3 + 2 x 3 + 2 x 3 + 2  

Write true or false. 

12. 6 + 3 x 2 = 1 8  

13. 1 6  + 8 x 2 = 1 

1 6  - 4 . 4 + 3 8+4 X 2  

7. 6 x 8 - 4 x 8 - 8 - 8 __ 

9. 1 6  - 2(1 2 + 3 + 1 )  --

11. 1 2(1 6 - 2 - 2) - 40 --

1 8  - (4 . 4) = 2 --­

(36 - 18) x 2 = 36 ---

3(8 - 4) = 20 __ _ 

6 x 4 + 2 x 4 = 32 ---

Unit 1 Lesson 3 7 



An algebraic expression is a lso evaluated using the order of operations. 

Eva luate 4x + 7 for x = 1 1 . Eva luate 36 - (t + 1 2) fort = 1 9. 

1 .  Su bst itute 1 1  for x. 
4x + 7 

4(1 1 )  + 7 
44 + 7 

51 

1 .  Su bst itute 19 for t. 
36 - (t + 1 2) 

36 - (1 9 + 1 2) 
36 - 31  2 .  Mu lt ip ly. 2. Add .  

3. Then add .  3. Then subtract.  5 

Evaluate for a =  5, b = 7, and c = 1 2. 

14. c - a + b  __ _ 5b - 7a __ 

15. 3a + 2b __ c - (b - a) __ 

Write parentheses to make a true number sentence. 

16. 1 8  - 1 5  + 3 = 1 

17. 4 x 9 + 3 + 2 = 24 

6 x 5 + 4 = 54 

1 7  - 1 3  x 20 + 5 = 1 6  

a + b - c  __ _ 

4c + (a + 3) __ 

20 + 5 x 4 = 1 00 

8 + 1 6 + 2 x 2 = 6  

18. Gene sa id that 4 + 6 x 2 i s  eq ua l  to 48. 19. Use each of the numbers 2, 3, 4, and 5 

Sharon sa id  that it is equa l  to 1 6. Who i s  exactly once to write an  express ion whose 

correct? Expla i n .  ________ _ va lue  is 9. ________ _ 

Quick Check 

Use the l ine plot to answer the question. 

20. F ind  the med ia n .  __ 

21. F ind  the mea n .  __ 

22. Find the mode. __ 

x 
x x 
x x x x x 

• I I I I I I I I • 
7 8 9 1 0 1 1 1 2 1 3 14 

Evaluate the expression for a =  9, b = 6, and c = 1 8. 

23. a · c -b __ 24 . .f.+ b __ a 
Simpl ify. Be sure to fol low the order of operations. 

25. Sa+ c __ 

26. (75 + 25) + 1 0  --

28. 32 + 4 + 3 . 1 0  --

27. (24 + 8) + 4 + 4 __ 

8 Unit 1 Lesson 3 
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Solving Addition and 
Subtraction Equations 

When you so lve an  equation, you use i nverse operations to get the 
var iab le a lone on one s ide of the equat ion .  The quest ions be low can 
be solved by writ ing an  equation . 

• What number can be added to 1 8  to get 47? 
• What number can be su btracted from 29 to get 1 2? 

Open equations conta i n  a va r iab le .  To solve an equation means to 
fi nd the va l ue of the var iab le that makes the open equation true .  
Such a va l ue is ca l led a solution. 

You ca n check your  so l ut ion by substitut ing it i nto the orig ina l  equation .  

Solving an Addition Equation 

Add ition and subtract ion a re inverse operations.  When you so lve a n  
eq uation, you use inverse operations to get the var ia b le  a lone on o n e  s ide 
of the eq uation .  So to so lve an  add it ion eq uation, su btract the sa me 
n u m ber from both sides of the equation .  

Solve. 

1 .  Subtract 28 from 
each s ide .  

2. S imp l ify each s ide .  

n + 28 = 42 Solve. 37 = m + 1 2  

n + 28 - 28 = 42 - 28 1 . Subtract 12 from 37 - 1 2  = m + 1 2  - 1 2  

n + 0 = 1 4  
n = 14  

V'Check: 14  + 28 = 42 

each s ide .  

2. S imp l ify each s ide .  
25 = m + 0 
25 = m  

V'Check: 37 = 25 + 1 2  

Solve for the variable. Check your solution. 

1. y + 12 = 45 h + 29 = 42 

2. 74 = x + 25 17 = b + 9 

3. 23 + h = 47 83 = 75 + w 

4. 22 = a +  1 9  61 = t + 48 

c + 64 = 1 08 

67 = r + 65 

72 = t + 1 5  

1 8  + k = 35 

Unit 1 Lesson 4 9 



Subtract ion equations are so lved i n  a s im i l a r  way. 

Solving a Subtraction Equation 

To solve a su btraction eq uation, add the sa me n u m ber to both 
sides of the eq uation . 

[ _, 

Solve. 
1 .  Add 1 5  to both 

s ides. 
2. S imp l ify. 

a - 1 5  = 22 
a - 1 5  + 1 5  = 22 + 1 5  

a +  0 = 37 
a =  37 

tl'Check: 37 - 1 5  = 22 

Solve. 
1 .  Add 23 to both 

s ides .  
2. S imp l ify. 

When the var iab le  is be i ng subtracted, add the var iab le  to both s ides 
of the equat ion .  Study these examples .  

Solve. 28 - x = 1 2  Solve. 

1 9  = t-23 
1 9  + 23 = t - 23 + 23 

42 = t-0 
42 = t 

tl'Check: 1 9  = 42 - 23 

1 5  = 42 - n 
1 .  Add x to both 28 - x + x = 1 2  + x 

28 = 1 2  + x 
1 .  Add n to both s ides .  1 5  + n = 42 - n + n 

1 5  + n = 42 s ides .  
2. S impl ify. 
3. Su btract. 
4. S imp l ify. 

28 - 1 2  = 1 2  - 1 2  + x 
1 6  = x 

tl'Check: 28 - 1 6  = 1 2  

Solve. Remember to check your  answer. 

5. k - 1 4  = 1 5  

6. 44 = x-1 8  

7. 1 3  - y = 8 

8. 32 = a  - 14  

10 Unit 1 Lesson 4 

n - 9 = 1 7  

1 1  = c - 1 8 

23 = 35 - z 

21  = t - 21 

2.  S imp l ify. 
3. Subtract. 
4. S imp l ify. 

1 5  - 1 5  + n = 42 - 1 5  
n = 27 

tl'Check: 1 5  = 42 - 27 

d- 38 = 48 

3 1  = t - 8 

1 2 = m - 1 1 

28 - d = 1 5  
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Equat ions can be solved i n  vertical format i nstead of horizonta l format. 

Solve. 

1 .  Subtract 24 from 
each s ide .  

2. S impl ify. 

x + 24 = 73 
- 24 - 24 

x = 49 

Solve. 

1 .  Add 1 7  to each 
s ide .  

2. S imp l ify. 

x - 1 7  = 
+ 1 7  

x = 

42 
+ 1 7  

59 

vcheck: 49 + 24 = 73 vCheck: 59 - 1 7  = 42 

Solve using the vertical format. Check your answer by substitution. 

9. m + 32 = 57 43 = y - 8 g - 1 7  = 1 8  

10. x + 72  = 81 54 = v - 1 7  48 = 2 2  + b 

11. n + 4 = 4 x - 23 = 23 t - 1 5 =  1 5  

_.lili6ii ...... ilillllii6......a=-i Decide whether Equation A or Equation B should be used 
to solve the problem. Then solve. 

Equation A: n + 1 5  = 32 Equation B: n - 1 5  = 32 

12. The d ifference between a number and 1 5  is 32. What is the number? ________ _ 

13. The sum of a number and  1 5  is 32. What is the number? ________ _ 

14. How a re the equations in exerc ises 1 2  and 1 3  a l i ke? How are they d ifferent? 

Test Prep * lVIixed Review 

@ What is the value of 4 in 9.546? 

A four 

B four tenths 

C four hundredths 

D four thousandths 

8 What is the product of 9 and 0.5? 

F 0.045 

G 0.45 

H 4.5 

J 45 

Unit 1 Lesson 4 11 



Solving Multiplication and 
Division Equations 

You have solved add it ion and subtract ion equations. M u lt ip l i cation and 
d iv is ion equations can be so lved i n  a s im i la r  way. 

Solving Multiplication and Division Equations 

M u lt ip l ication and d iv is ion are inverse operations.  

• To so lve a multipl ication equation, divide both s ides of 
the equation by the same non-zero number. 

• To so lve a division equation, multiply both s ides of the 
equation by the same non-zero number. 

Remember, to write the prod uct of 5 and x, you can write Sx. 

S im i la rly, to write x d iv ided by 5, you write �· 

Solve. 

1 .  Divide each s ide by 7 .  
2 .  S imp l ify each s ide .  

7n = 42 
7n 42 = 7 7 

n = 6 

V'Check: 7(6) = 42 

Solve for the variable. Check your solution. 

1. Sc = 85 

2. i; = 12 

12x = 1 56 

.I! =  9 3 

Solve. 

1 .  M u lti p ly each s ide by 4. 

2. S imp l ify each s ide .  

84 = 3t 

8 =  m 
4 

d 8 = -4 d 4·8 = 4·-4 32 = d 

V'Check: 8 = 32 -:- 4 

3. Sh = 96 35r = 245 88a = 792 

a 4. 20 = 40 

12 Unit 1 Lesson 5 

f 
56 = 4 
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Solve for the variable. Check your solution. 

5. k + 21 = 49 

6. 210 = 7g 

7. t - 14 = 14 

8. � = 28 

21d = 126 

n 
12 = 36 

149 = c + 72 

2x = 28 

83 = 96 - p 

m 12 = 36 

15m = 180 

121 = j-11 

Decide whether Equation A or Equation B should be used 
to solve the problem. Then solve. 

Equation A: Sn = 32 Equation B: � = 32 

9. A number d ivided by 8 is 32. What is the number? ___ _ 

10. The prod uct of a nu mber and 8 is 32. What is the number? ___ _ 

11. How are the equations i n  exerci ses 9 and 10 a l i ke? How are they d ifferent? 

Test Prep * Mixed Review 

·� G There were 85 rows with 36 seats in each 
u CD lxl = 

3 5 row. How many seats were there? 

A 306 

B 2,960 

c 3 ,030 

D 3 ,060 

F l. 
3 

Gl 
5 

Hl 
8 

J 2 

Unit 1 Lesson 5 13 



Problem Solving Strategy: 
Write an Equation 

Sometimes you ca n write an  equation to 
solve a problem. 

Problem 

The pet store owner received a shipment of 

Reread the problem and look for the facts 
you know and what you are try ing to fi nd, 
the var iab le, or  unknown . 

6 dozen goldfish. She has 4 display tanks. If she 
wants to separate the shipment equa l ly in  al l of 
the display tanks, how many fish should she put in  
each tank? 

0 Understand 

Decide 

e Solve 

Look back 

14 Unit 1 Lesson 6 

As you reread, ask yourself questions. 

• What i nformation do you know? 
There a re 6 dozen go ldfish . 
There a re 4 d isp lay tanks. 

• What else do you a l ready know? 
One dozen eq ua l s  1 2 .  

• What do you need to fi nd?  

Choose a method for solving. 

Try the strategy Write an  Eq uation .  

• Let g = the number of  f i sh  i n  each tank .  

• Verba l Model : 

tota l number 
of go ldfish 

number of 
tanks 

= number of goldfish 
in each tan k  

• Write the equation .  __________________ _ 

Solve the equation. 

Remember the order of operat ions .  

Check your answer. Then write your answer as a fu l l  
sentence. 

Did  you answer the q uest ion? 

Answer _______________________ _ 

How d id  writ ing an  equation hel p you solve the problem? 


