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FOUNDATIONS FOR ALGEBRA
SKILL BUILDERS

(Extra Practice)

Introduction to Students and Their Teachers

Learning is an individual endeavor.  Some ideas come easily; others take time--sometimes lots
of time--to grasp.  In addition, individual students learn the same idea in different ways and at different
rates.  The authors of the Foundations for Algebra: Years 1 and 2  textbooks designed the classroom
lessons and homework to give students time--often weeks and months--to practice an idea and to use it
in various settings.  The skill builder resources offer students a brief review of 42 topics followed by
examples and additional practice with answers.  Not all students will need extra practice.  Some will
need to do a few topics, while others will need to do many of the sections to help develop their
understanding of the ideas.  The skill builders may also be useful to prepare for tests, especially final
examinations.

How these problems are used will be up to your teacher, your parents, and yourself.  In
classes where a topic needs additional work by most students, your teacher may assign work from
one of the skill builders that follow. In most cases, though, the authors expect that these resources will
be used by individual students who need to do more than the textbook offers to learn an idea.  This
will mean that you are going to need to do some extra work outside of class.  In the case where
additional practice is necessary for you individually or for a few students in your class, you should
not expect your teacher to spend time in class going over the solutions to the skill builder problems.
After reading the examples and trying the problems, if you still are not successful, talk to your teacher
about getting a tutor or extra help outside of class time.

Warning!  Looking is not the same as doing.  You will never become good at any sport just
by watching it.  In the same way, reading through the worked out examples and understanding the
steps are not the same as being able to do the problems yourself.  An athlete only gets good with
practice.  The same is true of developing your mathematics skills.  How many of the extra practice
problems do you need to try?  That is really up to you.  Remember that your goal is to be able to do
problems of the type you are practicing on your own, confidently and accurately.

There are two additional sources for help with the topics in this course. One of them is the on-
line homework help funded by CPM. Tutorial (that is, step by step) solutions to the homework
problems are available at www.hotmath.com.  Simply enter this website, select the course, then click
on the icon of the CPM textbook. The other resource is the Foundations for Algebra: Years 1 and 2
Parent Guide.  Information about ordering this resource can be found at the front of the student text
at the end of the note to parents, students, and teachers. It is also available free at the CPM website:
www.cpm.org.  Homework help is provided by www.hotmath.org.



ADDITION AND SUBTRACTION OF FRACTIONS #1

Before fractions can be added or subtracted, the fractions must have the same denominator, that
is, a common denominator.  There are three methods for adding or subtracting fractions.

AREA MODEL METHOD

Step 1: Copy the problem. 1
4   +  

1
3 

Step 2: Draw and divide equal-sized rectangles
for each fraction.  One rectangle is cut
horizontally.  The other is cut vertically.
Label each rectangle, with the fraction it
represents.

+

+ 11
4 3

Step 3:

Step 4:

Step 5:

Superimpose the lines from each rectangle
onto the other rectangle, as if one
rectangle is placed on top of the other one.

Rename the fractions as twelfths, because
the new rectangles are divided into twelve
equal parts.  Change the numerators to
match the number of twelfths in each
figure.

Draw an empty rectangle with twelfths,
then combine all twelfths by shading the
same number of twelfths in the new
rectangle as the total that were shaded in
both rectangles from the previous step.

+

          

+ 43
1212

7
12
–

Step 6: Simplify if necessary.



Example 1

1
2   +  

1
5   can be modeled as:

+

1
2

1
5

+ +

5
10

2
10

5
10

2
10 so =>

7
10

Thus,  
1
2   +  

1
5   =  

7
10  .

Example 2

3
4  + 

3
5  would be:

+
3
4

3
5

=> +

20

=>

15
20

12

+

= 7127
20 20

Problems

Use the area model method to add the following fractions.

1.  
1
4   +  

1
5 2.

2
3   +  

1
7 3.  

1
3   +  

1
4 

Answers

1.
9
20 2.

17
21 3.

7
12 



IDENTITY PROPERTY OF MULTIPLICATION (Giant 1) METHOD

The Giant 1, known in mathematics as the Identity Property of Multiplication, uses a fraction with

the same numerator and denominator ( 
3
3  , for example) to write an equivalent fraction that helps

to create common denominators.

Example

Add   
2
3   +  

1
4   using the Giant 1.

Step 1: Multiply both  
2
3   and  

1
4   by Giant 1s

to get a common denominator.

2
3 ⋅ 4

4 + 1
4 ⋅ 3

3 = 8
12 + 3

12

Step 2: Add the numerators of both fractions
to get the answer.

8
12   +  

3
12   =  

11
12 

RATIO TABLE METHOD

The least common multiple, that is, the smallest positive integer divisible by both (or all)
of the denominators, is found by using ratio tables.  The least common multiple is used as the
common denominator of the fractions.  The Giant 1 or another ratio table can be used to find
the new numerators.

Example

Solve  
3
4   –  

1
6   using a ratio table to find the least common denominator of the fractions.

Use a ratio table to find the least common
denominator of the fractions.  (This is the
same as finding the least common multiple
of the denominators, 4 and 6.)

4     8   12   16

6   12   18   24

You then use the Giant 1
to find the new numerator. => => =>3

4
– 1

6
–·3

4
·1

6
–  2

12
 7
12

3
3

2
2

 9
12



Problems

Find each sum or difference.  Use the method of your choice.

  1.
1
3   +  

3
5   2.

5
6   +  

1
3   3.

5
9   –  

1
3   4.

1
4   +  

5
7 

  5.
3
9   +  

3
4   6.

5
12   +  

2
3   7.

4
5   –  

2
3   8.

3
4   –  

2
5 

  9.
5
8   +  

3
5 10.

1
4   +  

2
3 11.

1
6   +  

2
3 12.

7
8   +  

3
4 

13.
5
7   –  

1
3 14.

3
4   –  

2
3 15.

4
5   +  

1
4 16.

6
7   –  

3
4 

17.
2
3   –  

3
4 18.

3
5   –  

9
15 19.

4
5   –  

2
3 20.

4
6   –  

11
12 

Answers

  1.
14
15    2.

7
6   = 1 

1
6   3.

2
9    4.

27
28   5.

39
36   = 1 

3
36    = 1 

1
12 

  6.
13
12   = 1 

1
12   7.

2
15    8.

7
20   9.

49
40   = 1 

9
40 10.

11
12 

11.
5
6 12.

13
8    = 1 

5
8 13.

8
21  14.

1
12 15.

21
20   = 1 

1
20  

16.
3
28 17. - 

1
12  18. 0 19.

2
15  20. - 

3
12   =  - 1

4
 

To summarize addition and subtraction of fractions:

1. Rename each fraction with equivalents that have a common denominator.

2. Add or subtract only the numerators, keeping the common denominator.

3. Simplify if possible.



SUBTRACTING MIXED NUMBERS

To subtract mixed numbers, change the mixed numbers into fractions greater than one, find a
common denominator, then subtract.

Example

Find the difference:  2 

1
5   –  1 

2
3  .

2

– 1

1
5
2
3

= 11
 5

3
3

5
5

33
15

25
15

= 

5
3

= 

 8
15

·

·

Problems

Find each difference.

1. 2 

1
8   – 1 

3
4 2. 4 

1
3   –  2 

3
6 3. 1 

1
6   –  

3
5 

4. 4 

3
4   –  2 

4
5 5. 6 – 1 

2
5 6. 4

1
8  – 1

2
3 

Answers

1.
17
8    –  

7
4   ⇒    

17
8    –  

14
8    ⇒    

3
8 2.

13
3    –  

15
6    ⇒    

26
6    –  

15
6    ⇒    

11
6    or  1 

5
6 

3.
7
6   –  

3
5   ⇒    

35
30   –  

18
30   ⇒   

17
30 4.

19
4    –  

14
5    ⇒    

95
20   –  

56
20   ⇒    

39
20   or  1 

19
20  

5.
6
1   –  

7
5   ⇒    

30
5    –  

7
5   ⇒    

23
5    or  4 

3
5 6.

33
8    –  

5
3   ⇒   

99
24   –  

40
24   ⇒   

59
24   or  2 

11
24 





Example 2
Find the area of the shaded region.

The area of the shaded region is the area of the triangle
minus the area of the rectangle.

large triangle: A =
1

2
10( ) 18( ) = 90 cm2

rectangle: A = 9 4( ) = 36cm2

shaded region: A = 90 − 36 = 54cm2

10 cm

18 cm

9 cm
4 cm

Find the area of the following triangles, parallelograms and trapezoids.  Pictures are not drawn to scale.
Round answers to the nearest tenth.

  1.   2.   3.   4.

10

18

 

34
5

20
16

12  

5

3

6

4

  5.   6.   7.   8.

20

26

26

 
7

19
19

 
8

8
15

7.7

 
16.5

22
16

  9. 10. 11. 12.

  

4
3

11

  

19.2
12.8

27.2

18.6

  

9.85

15
11

9

13. 14. 15. 16.

39

45
36

27

15

69

15

21

26

14

18

37.3

18

12 12
7.9



Find the area of the shaded region.

17. The figures are rectangles.

36

32

24

10
4 42

18. The triangle is inside a rectangle.

18

28

19. The outer border of the figure is a trapezoid.
The triangle below right is a
right triangle.

18

16

31

20. The lower corners are right angles and the
two sloping sides are equal.

6
3

10

16

16

Answers  (in square units)

  1. 90   2. 85   3. 96   4. 18   5. 520   6. 133

  7. 115.5   8. 352   9. 186 10. 22.5 11. 372 12. 117

13. 756 14. 1035 15. 443.1 16. 71.1 17. 784 18. 252

19. 248 20. 190



AREA OF A CIRCLE #3

The AREA of a circle is the measure of the region inside it.  To find the area of a circle when
given the radius, use this formula:

A =  π · r · r = πr2

The radius of a circle needs to be identified in order to find the area of the circle.  The radius is
half the diameter.  Next square the radius and multiply the result by π.

Example 1

Find the area of a circle with  r = 17 feet.

A = πr2

≈ 3.14(17 ⋅17)

= 907.46 ft2

Example 2

Find the area of a circle with  d = 84 cm.

radius = diameter ÷ 2

= 84 ÷ 2

= 42 cm

A = πr2

= 3.14(42 ⋅ 42)

= 5538.96 cm2

Example 3

Find the radius of a circle with area 78.5

square meters.

78.5 = πr2

78.5 = 3.14r2

r2 ≈ 78.5 ÷ 3.14 ≈ 24.89

r ≈ 24.89

≈ 5 meters

Example 4

Find the radius of a circle with area

50.24 square centimeters.

50.24 = πr2

50.24 = 3.14r2

r2 ≈ 50.24 ÷ 3.14 =16

r ≈ 16

≈ 4 centimeters



Problems

Find the area of the circles with the following radius or diameter lengths.  Use π = 3.14.  Round your
answers to the nearest hundredth.

  1. r = 9 cm   2. r = 5 in.   3. d = 20 ft   4. d =  8cm

  5. r =  
1
4   m   6. r = 7.2 in.   7. r = 4.6 cm   8. r = 6 

1
4   in.

  9. d = 26.4 ft 10. r = 13.7 m

Find the radius of each circle given the following areas.  Use π = 3.14.  Round your answers to the
nearest tenth.

11. A = 314 m2 12. A = 55.39 cm2 13. A≈ 140.95 ft2

14. A≈ 262.31 in2 15. A = 660.19 km2

Answers

 1. 254.34 cm2  2. 78.54 in.2  3. 314 ft2

 4. 50.27 cm2  5. 0.20 m2  6. 162.78 in.2

 7. 66.44 cm2  8. 122.66 in.2  9. 547.11 ft2

10. 589.35 m2 11. r = 10 m 12. r = 4.2 cm

13. r ≈ 6.7 ft 14. r = 9.1 in. 15. r = 14.5 km



ARITHMETIC OPERATIONS WITH INTEGERS

ADDITION OF INTEGERS #6

Add numbers two at a time.  If the signs are the same, add the numbers and keep the same sign.
If the signs are different, ignore the signs (that is, use the absolute value of each number) and
find the difference of the two numbers.  The sign of the answer is determined by the number
farthest from zero, that is, the number with the greater absolute value.

Follow the same rules for fractions and decimals.

Remember to apply the correct order of operations when you are working with more than one
operation.

Example 1:  same signs Example 2:  different signs

a) 2 +3 = 5  or  3 + 2 = 5 a) -2 + 3 = 1  or  3 + (-2) = 1

b) -2 + (-3) = -5  or  -3 + (-2) = -5 b) -3 + 2 = -1  or  2 + (-3) = -1

Problems:  Addition

Simplify the following expression using the rules above without using a calculator.

  1. 5 + (-2)   2. 4 + (-1)   3. 9 + (-7)

  4. -10 + 5   5. -9 + 2   6. -12 + 8

  7. -3 + (-7)   8. -12 + (-4)   9. -13 + (-16)

10. -7 + (-14) 11. -7 + 13 12. -24 + 11

13. -4 + 3 + 6 14. 8 + (-10) + (-5) 15. 5 + (-4) + (-2) + (-9)

16. -9 + (-3) + (-2) + 11 17. 10 + (-7) + (-6) + 5 + (-8) 18. 14 + (-13) + 18 + (-22)

19. 55 + (-65) + 30 20. 19 + (-16) + (-5) + 15

Answers

  1. 3   2. 3   3. 2   4. -5   5. -7

  6. -4   7. -10   8. -16   9. -29 10. -21

11. 6 12. -13 13. 5 14. -7 15. -10

16. -3 17. -6 18. -3 19. 20 20. 13



SUBTRACTION OF INTEGERS

To find the difference of two values, change the subtraction sign to addition, change the sign of
the number being subtracted, then follow the rules for addition.

Follow the same rules for fractions and decimals.

Remember to apply the correct order of operations when you are working with more than one
operation.

Example 1 Example 2

a) 2 − 3   ⇒   2 + (−3) = −1 a) −2 − 3   ⇒   − 2 + (−3) = −5

b) −2 − (−3)   ⇒   − 2 + (+3) = 1 b) 2 − (−3)   ⇒   2 + (+3) = 5

Problems:  Subtraction

Use the rule stated above to find each difference.

  1. 8 – (-3)   2. 8 – 3   3. -8 – 3

  4. 5 – (-8)   5. -38 – 62   6. -38 – (-62)

  7. 38 – 62   8. 38 – (-62)   9. -5 – (-3) – 4 – 7

10. 5 – (-8) – 3 – (-7) 11. -8 – (-3) 12. 18 – 25

13. -7 – 5 14. -26 – 7 15. -3 – (-7)

16. 10 – (-5) 17. -58 – 24 18. -62 – 73

19. -74 – (-47) 20. -37 – (-55)

Answers

  1. 11   2. 5   3. -11   4. 13   5. -100

  6. 24   7. -24   8. 100   9. -13 10. 17

11. -5 12. -7 13. -12 14. -33 15. 4

16. 15 17. -82 18. -135 19. -27 20. 18



MULTIPLICATION AND DIVISION OF INTEGERS

Multiply and divide integers two at a time.  If the signs are the same, their product will be
positive.  If the signs are different, their product will be negative.

Follow the same rules for fractions and decimals.

Remember to apply the correct order of operations when you are working with more than one
operation.

Example

a) 2 ⋅3 = 6  or  3 ⋅ 2 = 6 b) −2 ⋅ −3( ) = 6   or  +2( ) ⋅ +3( ) = 6

c) 2 ÷ 3 =
2

3
  or  3 ÷ 2 =

3

2
d) (−2) ÷ (−3) =

2

3
  or  −3( ) ÷ −2( ) =

3

2

e) −2( ) ⋅ 3 = −6   or  3 ⋅(−2) = −6 f) −2( ) ÷ 3 = −
2

3
  or  3 ÷ −2( ) = −

3

2

g) 9 ⋅ −7( ) = −63  or  −7 ⋅ 9 = −63 h) −63 ÷ 9 = −7   or  9 ÷ −63( ) = −
1

7

Problems:  Multiplication and Division

Use the rules above to find each product or quotient.

  1. (-4)(2)   2. (-3)(4)   3. (-12)(5)   4. (-21)(8)

  5. (4)(-9)   6. (13)(-8)   7. (45)(-3)   8. (105)(-7)

  9. (-7)(-6) 10. (-7)(-9) 11. (-22)(-8) 12. (-127)(-4)

13. (-8)(-4)(2) 14. (-3)(-3)(-3) 15. (-5)(-2)(8)(4) 16. (-5)(-4)(-6)(-3)

17. (-2)(-5)(4)(8) 18. (-2)(-5)(-4)(-8) 19. (-2)(-5)(4)(-8) 20. 2(-5)(4)(-8)

21. 10 ÷ (-5) 22. 18 ÷ (-3) 23. 96 ÷ (-3) 24. 282 ÷ (-6)

25. -18 ÷ 6 26. -48 ÷ 4 27. -121 ÷ 11 28. -85 ÷ 85

29. -76 ÷ (-4) 30. -175 ÷ (-25) 31. -108 ÷ (-12) 32. -161 ÷ 23

33. - 223 ÷ (-223) 34. 354 ÷ (-6) 35. -1992 ÷ (-24) 36. -1819 ÷ (-17)

37. -1624 ÷ 29 38. 1007 ÷ (-53) 39. 994 ÷ (-14) 40. -2241 ÷ 27



Answers

  1. -8   2. -12   3. -60   4. -168   5. -36

  6. -104   7. -135   8. -735   9. 42 10. 63

11. 176 12. 508 13. 64 14. -27 15. 320

16. 360 17. 320 18. 320 19. -320 20. 320

21. -2 22. -6 23. -32 24. -47 25. -3

26. -12 27. -11 28. -1 29. 19 30. 7

31. 9 32. 7 33. 1 34. -59 35. 83

36. 107 37. -56 38. -19 39. -71 40. -83



BOX-AND-WHISKER PLOT #7

A way to display data that shows how the data is grouped or clustered is a BOX-AND-
WHISKER PLOT.  The box-and-whisker plot displays the data using quartiles.

• Put the data set in order, lowest to highest.

• Create a number line which is slightly greater than the range of the data.

• Find the median of the data set.  Place a vertical line segment (about two centimeters long) above
the median.  Write the number it represents below it.

• Find the median of the lower half of the data, that is, the numbers to the left of the median.  Place a
vertical line segment above this number and write the number the line segment represents below it.
This number marks the lower quartile of the data.

• Find the median of the upper half of the data, that is, the numbers to the right of the median.  Place
a vertical line segment above this number and write the number the line segment represents below
it.  This number marks the upper quartile of the data.

• Draw a box between the upper quartile and the lower quartile, using the line segments you drew
above each quartile as the vertical sides.  The line segment for the median will be inside the box.

• Place two dots above the number line, one that labels the minimum (the smallest number) and
another that labels the maximum (the largest number) values of the data set.

• Draw a horizontal line segment from the lower quartile to the dot representing the minimum value
and a horizontal line segment from the upper quartile to the dot representing the maximum value.
The line segments extending to the far right and left of the data display are called the whiskers.

minimum

 lower
quartile median

 upper
quartile

maximum



Example 1

Display this data in a box-and-whisker plot:
6, 8, 10, 9, 7, 7, 11, 12, 6, 12, 14, and 10.

• Place the data in order from least to greatest:
6, 6, 7, 7, 8, 9, 10, 10, 11, 12, 12, and 14.
The range is 14 – 6 = 8.  Thus you start
with a number line with equal intervals from
4 to 16.

• The median of the set of data is 9.5.  Draw a
vertical line segment at this value above the
number line.

• The median of the lower half of the data (the
lower quartile) is 7.  Draw a vertical line
segment at this value above the number line.

• The median of the upper half of the data
(the upper quartile) is 11.5.  Draw a vertical
line segment at this value above the number
line.

• Draw a box between the upper and lower
quartiles.

• Place a dot at the minimum value (6) and a
dot at the maximum value (14).  The
horizontal line segments that connect these
dots to the box are called the whiskers.

64 8 10 12 14 16

6
7 9.5 11.5

14

Example 2

Display this data in a box-and-whisker plot:
80, 90, 85, 83, 83, 92, 97, 91, and 95.

• Place the data in order from least to greatest:
80, 83, 83, 85, 90, 91, 92, 96, and 97.  The
range is 97 – 80 = 17.  Thus you want a
number line with equal intervals from 70
to 100.

• Find the median of the set of data:  90.
Draw the vertical line segment.

• Find the lower quartile:  83.  Draw the
vertical line segment.

• Find the upper quartile:  92 + 96 = 188;
188 ÷ 2 = 94.  Draw the vertical line
segment.

• Draw the box connecting the upper and
lower quartiles.  Place a dot at the minimum
value (80) and a dot at the maximum value
(97).  Draw the whiskers.

70 80 90 100

80

83 90 94

97

Problems

Make a box-and-whisker plot for each set of data.

1. 5, 8, 3, 2, 7, 3, 7, 4, and 6. 2. 47, 52, 50, 47, 51, 46, 49, 46 and 48.

3. 20, 35, 16, 19, 25, 32, 17, 38, 16, and 36. 4. 70, 63, 62, 74, 67, 62, 70, 72, 60, and 61.

5. 72, 63, 70, 42, 50, 53, 65, 38, and 39. 6. 76, 90, 75, 72, 93, 82, 70, 85, and 80.



Answers

1.

2 8

1 5 10

3 5 7

2.

45 50 55

46
46.5 48 50.5

52

3.

15 25 40

16
17 22.5 35

38

4.

55 70 80

60
62 65 70

74

5.

35 45 55 65 75

38 40.5 53 67.5 72

6.

65 75 85 95

70 73.5 80 87.5 93



CALCULATING COMPOUND AREAS USING SUBPROBLEMS #8

Every polygon can be dissected (or broken up) into rectangles and triangles which have no
interior points in common.  This is an example of the problem solving strategy of
SUBPROBLEMS.  Finding simpler problems that you know how to solve will help you solve
the larger problem.

Example 1

Find the area of the figure at right.

4

12

8

10

Method #1

4

12

8 A
B

< >

10

Subproblems:

1. Find the area of rectangle A:
8 · 10 = 80 square units.

2. Find the area of rectangle B:
4 · (12 – 10) = 4 · 2 = 8
square units.

3. Add the area of rectangle A
to the area of rectangle B:
80 + 8 = 88 square units.

Method #2

4

12

8
A

B

10

Subproblems:

1. Find the area of rectangle A:
10 · (8 – 4) = 10 · 4
= 40 square units.

2. Find the area of rectangle B:
12 · 4 = 48 square units.

3. Add the area of rectangle A
to the area of rectangle B:
40 + 48 = 88 square units.

Method #3

4

12

8

10

Subproblems:

1. Make a large rectangle by
enclosing the upper right
corner.

2. Find the area of the new,
larger rectangle:
8 · 12 = 96 square units.

3. Find the area of the shaded
rectangle:  (8 – 4) · (12 – 10)
= 4 · 2 = 8 square units.

4. Subtract the shaded rectangle
from the larger rectangle:
96 – 8 = 88 square units.



Example 2
Find the area of the figure below. The vertical
6 unit segment cuts the 10 unit segment in half.

6
9 9

6
10

8

10 9

10

Subproblems:

1. Make a rectangle out of the figure by
enclosing the top.

2. Find the area of the entire rectangle:
      10 · 9 = 90 square units

3. Find the area of the shaded triangle.

      Use the formula  A =  
1
2   bh.

b = 10  and  h = 9 – 6 = 3,

      so  A =  
1
2  (10 · 3)   =  

30
2    

               = 15 square units

4. Subtract the area of the triangle from
the area of the rectangle:
90 – 15 = 75 square units

Example 3
Find the area of the figure below. The
quadrilateral in the middle is a rectangle.

5

6 4

3

2

2 2

This figure consists of five familiar figures:
a central rectangle, 5 units by 6 units;
three triangles, one on top with  b = 5  and
h = 3, one on the right with  b = 4  and  h = 4,
and one on the bottom with  b = 5  and  h = 2;
and a trapezoid with an upper base of 4, a lower
base of 2 and a height of 2.

The area is:
rectangle 5 ⋅6 = 30

top triangle 
1

2
⋅ 5 ⋅ 3 =   7.5

bottom triangle
1

2
⋅ 5 ⋅ 2 =   5

right side triangle  
1

2
⋅ 4 ⋅ 4 =   8

trapezoid 
(4 + 2)⋅ 2

2
=   6

total area = 56.5 u2

Problems

Find the area of each of the following figures.  Assume that anything that looks like a right angle is a
right angle.

  1.

10 
7 

6 

21m

  2.

11

7

16

20 
m

  3.
15

20

17m

9 



  4.
6

2

3

11 ft

  5.
5 

2

32

326 yds

  6.
4 

4 
4 4 

4 

3 3 in.

 7.

3
7 5

12

22 in.

8.
7

2

22

10

8

18 

m

 9.
8

6

13

10

ft

10.

8

16

16

ft

11.

10

6

7

52 ft

12.
12

8 16

–

–
30 cm

8

Figures 13 and 14 are trapezoids on top of rectangles. In figures 15 and 16, all angles are right angles.

13.
8

5

10 cm
5

14.
6

3

2

1 1

10 mm

15.
2

2

2

1
1

3

3
4

4

6 in.

16.

12 ft

3

2

2

2

22

3

3 1 
1 

1 

17.

4

5
4

9 cm

18. The figure has three
triangles, a trapezoid,
and a rectangle.

2

4

6 cm

3 2

2

1



19.

5

4

2
2

7 ft

4

20.
3

1
3

5 ft

4

5

21. Find the area of the
shaded region inside
the rectangle.

9

7

12

18 m

22. Find the area of the shaded
region between the two
rectangles.

8
7

15 

12

ft

For figures 23 and 24, find the s

23.

12 in.

1

5

2
3

2
3

24.

7 m

5

4 3

10

Answers

  1. 168 m2   2. 239 m2   3. 318 m2   4. 45 ft2

  5. 48 yds2   6. 60 in.2   7. 234 in.2   8. 286 m2

  9. 90 ft2 10. 192 ft2 11. 28 ft2 12. 408 cm2

13. 95 cm2 14. 40 mm2 15. 40 in.2 16. 41 ft2

17. 38 cm2 18. 43 cm2 19. 51.5 ft2 20. 32 ft2

21. 184.5 m2 22. 124 ft2 23. 232 in.2 24. 342 m2



CIRCUMFERENCE #9

Circumference is the perimeter of a circle, that is, the distance around the circle.

d = diameter
C = πd   or   C = 2πr  r = radius

  π ≈  3.14

Example 1

Find the circumference of a
circle with a diameter of 15
inches.

d = 15 inches

C = π d
= π(15) or 3.14(15)
= 47.1 inches

Example 2

Find the circumference of a
circle with a radius of 12 units.

r = 12, so d = 2(12) = 24

C = 3.14(24)
= 75.36 units

Example 3

Find the diameter of a circle
with a circumference of 254.34
inches.

    C = π d
254.34 = π d
254.34 = 3.14d

         d = 
254.34
3.14  

= 81 inches

Problems

Find the circumference of each circle given the following diameter or radius lengths.  Round your
answer to the nearest hundredth.  Use π = 3.14.

1. d = 53 ft 2. d = 8.5 ft 3. r = 7.3 m 4. d = 63 m 5. r = 2.12 cm

Find the circumference of each circle shown below.  Round your answer to the nearest hundredth.
Use π = 3.14.

6.

•
11 yds

7.

52 mm

Find the diameter of each circle given the circumference.  Round your answer to the nearest tenth.
Use π = 3.14.

8. C = 54.636 mm 9. C = 135.02 km 10. C = 389.36 km

Answers

  1. 166.42 ft   2. 26.69 ft   3. 45.84 m   4. 197.82 m

  5. 13.31 cm   6. 69.08 yds   7. 163.28 mm   8. 17.4 mm

  9. 43 km 10. 124 km



DISTRIBUTIVE PROPERTY #10

The DISTRIBUTIVE PROPERTY shows how to express sums and products in two ways:
a(b + c) = ab + ac.  This can also be written (b + c) a = ab + ac.

Factored form         Distributed form Simplified form
   a(b + c)          a(b) + a(c)      ab + ac

To simplify: Multiply each term on the inside of the parentheses by the term on the outside.
Combine terms if possible.

Example 1 Example 2 Example 3
2(47) = 2(40 + 7)

= (2 ⋅ 40) + (2 ⋅7)

= 80 +14

= 94

3(x + 4) = (3 ⋅ x) + (3 ⋅ 4)

= 3x +12

4(x +3y +1) = (4 ⋅ x) + (4 ⋅3y) + 4(1)

= 4x +12y + 4

Problems
Simplify each expression below by applying the Distributive Property.

  1. 6(9 + 4)   2. 4(9 + 8)   3. 7(8 + 6)   4. 5(7 + 4)

  5. 3(27) = 3(20 + 7)   6. 6(46) = 6(40 + 6)   7. 8(43)   8. 6(78)

  9. 3(x + 6) 10. 5(x + 7) 11. 8(x − 4) 12. 6(x −10)

13. (8 + x)4 14. (2 + x)5 15. - 7(x +1) 16. - 4(y + 3)

17. - 3(y − 5) 18. -5(b − 4) 19. -(x + 6) 20. -(x + 7)

21. -(x − 4) 22. -(-x – 3) 23. x(x +3) 24. 4x(x + 2)

25. - x(5x − 7) 26. - x(2x −6)

Answers
  1. (6 · 9) + (6 · 4) = 54 + 24 = 78   2. (4 · 9) + (4 · 8) = 36 + 32 = 68

  3. 56 + 42 = 98   4. 35 + 20 = 55   5. 60 + 21 = 81   6. 240 + 36 = 276

  7. 320 + 24 = 344   8. 420 + 48 = 468   9. 3x + 18 10. 5x + 35

11. 8x – 32 12. 6x – 60 13. 4x + 32 14. 5x + 10

15. -7x – 7 16. -4y – 12 17. -3y + 15 18. -5b + 20

19. -x – 6 20. -x – 7 21. -x + 4 22. x + 3

23. x2 + 3x 24. 4x2 + 8x 25. -5x2 + 7x 26. -2x2 + 6x



COMBINING LIKE TERMS #11

LIKE TERMS are terms that are exactly the same except for their coefficients.  Like terms can be
combined into one quantity by adding and/or subtracting the coefficients of the terms.  Terms are
usually listed in the order of decreasing powers of the variable.  Combining like terms using
algebra tiles is shown in the first two examples.

Example 1

Simplify (2x2 + 4x + 5) + (x2 + x + 3) means combine 2x2 + 4x + 5 with x2 + x + 3.

=+

(2x2 + 4x + 5)  +  (x2 + x + 3)    =       3x2 + 5x + 8.

Example 2

Simplify (x2 + 3x + 4) + (x2 + x + 3).

+ =

   (x2 + 3x + 4)   +   (x2 + x + 3)    =      2x2    +    4x    +   7

Example 3

(4x2 + 3x – 7) + (-2x2 – 2x – 3)  =  4x2 + (-2x2) + 3x + (-2x) – 7 + (-3)  =  2x2 + x – 10

Example 4

(-3x2 – 2x + 5) – (-4x2 + 7x – 6)  =  -3x2 – (-4x2) – 2x – (7x) + 5 – (-6)

=  -3x2 + 4x2 – 2x – 7x + 5 + 6  =  x2 – 9x + 11



Problems

Combine like terms for each expression below.

  1. (x2 + 3x + 4) + (x2 + 3x + 2)   2. (x2 + 4x + 3) + (x2 + 2x + 5)

  3. (2x2 + 2x + 1) + (x2 + 4x + 5)   4. (3x2 + x + 7) + (3x2 + 2x + 4)

  5. (2x2 + 4x + 3) + (x2 + 3x + 5)   6. (4x2 + 2x + 8) + (2x2 + 5x + 1)

  7. (4x2 + 2x + 8) + (3x2 + 5x + 3)   8. (3x2 + 4x + 1) + (2x2 + 4x + 5)

  9. (5x2 + 4x – 7) + (3x2 + 2x + 3) 10. (3x2 – 4x + 2) + (2x2 + 2x + 4)

11. (3x2 – x + 2) + (4x2 + 3x – 1) 12. (2x2 – 2x + 7) + (5x2 + 4x – 3)

13. (2x2 – 3x – 3) + (5x2 – 4x + 4) 14. (3x2 – 3x + 6) + (2x2 – x – 4)

15. (-4x2 + x + 2) + (6x2 – 3x + 2) 16. (-3x2 + 4x + 2) + (5x2 – 6x – 1)

17. (x2 – 4) + (-x2 + x – 3) 18. (3x2 + x) + (-2x2 + 4)

19. (3x2 + 4) + (x2 – 2x + 3) 20. (-2x2 – x) + (4x2 – 3)

21. (7x2 – 2x + 3) – (3x2 – 4x + 7) 22. (x2 – 3x – 2) – (4x2 + 3x – 3)

23. (8x2 + 4x – 7) – (-4x2 + 3x – 4) 24. (-2x2 + 14) – (3x2 + 4x – 7)

Answers

  1. 2x2 + 6x + 6   2. 2x2 + 6x + 8   3. 3x2 + 6x + 6

  4. 6x2 + 3x + 11   5. 3x2 + 7x + 8   6. 6x2 + 7x + 9

  7. 7x2 + 7x + 11   8. 5x2 + 8x + 6   9. 8x2 + 6x – 4

10. 5x2 – 2x + 6 11. 7x2 + 2x + 1 12. 7x2 + 2x + 4

13. 7x2 – 7x + 1 14. 5x2 – 4x + 2 15. 2x2 – 2x + 4

16. 2x2 – 2x + 1 17. x – 7 18. x2 + x + 4

19. 4x2 – 2x + 7 20. 2x2 – x – 3 21. 4x2 + 2x – 4



DIVISION OF FRACTIONS USING AN AREA MODEL #12

Fractions can be divided using a rectangular area model.  The division problem  8 ÷ 2 means,

“In 8, how many groups of 2 are there?”  Similarly,  
1

2
÷

1

4
  means, “In  1

2
  , how many fourths

are there?”

Example 1

Use the rectangular model to divide:  1
2
   ÷  1

8
  .

Step 1: Using the rectangle, we first divide it into

2 equal pieces.  Each piece represents  1
2
  .

Shade  1
2
   of it.

1
2

Step 2: Then divide the original rectangle into eight

equal pieces.  Each section represents  1
8
  .

In the shaded section,  1
2
  , there are 4

eighths. 1
2

1
8

Step 3: Write the equation. 1
2
   ÷  1

8
   =  4

Example 2

In  7
8
  , how many  1

4
  s are there?

That is,  7
8
   ÷  1

4
   = ?

Start with 
7
8

.

1
4

7
8

1
4

1
4

In  7
8
   there are three full  1

4
  s

shaded and half of another
one (that is, half of one-
fourth).

So:   7
8
   ÷  1

4
   = 3 

1
2
   

(three and one-half fourths)

Problems
Use the rectangular model to divide.

1.  1 

2
3
   ÷  1

9
   2.  3

2
   ÷ 1

4
  3.  1 ÷  1

5
  4.  1 

1
8
   ÷  1

2
 5. 2 

1
3
   ÷  5

6
 

Answers

1.  15   2.  6 3.  5 4.  9
4
    or  2 

1
4

 5. 14
5

    or  2 

4
5

 



DIVISION OF FRACTIONS USING RECIPROCALS

Two numbers that have a product of 1 are reciprocals.  For example,  1
3
   ·  3

1
   = 1,   1

8
   ·  8

1
   = 1,

and  1
5
   ·  5

1
   = 1, so     1

3
   and  3

1
  ,    1

8
   and  8

1
  ,  and   

1
5
   and  5

1
    are all pairs of reciprocals.

There is another way to divide fractions: invert the divisor, that is, write its reciprocal, then
proceed as you do with multiplication.  (The divisor is the number after the division sign.)
After inverting the divisor, change the division sign to a multiplication sign and multiply.
Simplify if possible.

Example 1 Example 2

3
8   ÷  

1
2     ⇒     

3
8   ·  

2
1     ⇒    

6
8   =  

3
4 1 

1
5   ÷  

1
6     ⇒     

6
5   ·  

6
1     ⇒    

36
5      ⇒    7  

1
5 

The examples above were written horizontally, but a division of fractions problem can also be

written in the vertical form such as  
1
2
1
3

,  
1
4
1
2

,  and  
11

2
1
6

.  They still mean the same thing:

1
2
1
3

  means, “In  1
2
  ,  how many  1

3
  s  are there?”  

1
4
1
2

  means, “In  1
4
  , how many  1

2
  s  are there?”

11
2

1
6

  means, “In 1 

1
2
  ,  how many  1

6
  s are there?”

You can use a Super Giant 1 to solve these vertical division problems.  This Super Giant 1
uses the reciprocal of the divisor.

Example 3

1
2
1
3

3
1
3
1

3
2

1
=  1=· 3

2
= 1

2

Example 4

1
4
1
2

2
1
2
1

2
4

1
=· = 2

4
= 1

2



Example 5

1
2
1
6

3
2
1
6

18
 2

1
=  9=

1 6
1
6
1

= · 18
 2

=

Example 6

2
5
   ÷  1

3
   =  2

5
   ·  3

1
   =  6

5
   =  1 

1
5

 

Compared to:

2
5
1
3

3
1
3
1

 6
 5

1
= =· 6

5
= 1 1

5

Problems

Solve these division problems.  Use any method.

  1.  3
5
   ÷  3

8
   2.  2 

1
2
   ÷  7

8
   3. 4

5
   ÷  2

3
   4. 1 

1
5
   ÷  3

5
     5. 6

7
   ÷  3

8
 

  6. 3
10

   ÷  5
6
   7. 1 

2
7
   ÷  1

3
   8. 7 ÷  1

4
   9. 1 

5
9
   ÷  2

5
 10. 3 

1
3
   ÷  5

9
 

11. 2 

1
3
   ÷  1

6
 12. 2 

1
2
   ÷  3

4
 13. 7

8
   ÷ 1 

1
4

 14. 5 

1
3
   ÷  2

9
 15. 3

5
   ÷ 9

Answers

  1. 8
5
    or  1 

3
5

   2. 20
7

    or  2 

6
7
     3. 6

5
    or  1 

1
5

 

  4. 2   5. 16
7

    or  2 

2
7

 

  6. 9
25

   7. 27
7

    or  3 

6
7

   8. 28   9. 35
9

    or  3 

8
9

 10. 6

11. 14 12. 10
3

    or  3 

1
3

 13. 7
10

 14. 24 15. 1
15

 



DRAWING A GRAPH FROM A TABLE #13

One way to organize the points needed to graph an equation is to place them in an xy-table.  In
this course, linear equations will usually be written in y-form, such as  y = mx + b.  Make a table
with rows for the x- and y-values.  Choose some values for  x.  Substitute each x-value in the rule
(the mx + b part or the expression that is equal to y), evaluate, and record the result as the
corresponding y-value.  Select an appropriate scale for your axes and plot the graph.

Example

Complete a table to graph  y = 5x – 8, then graph the equation.

x -3 -2 -1 0 1 2 3 4 5
y

• Make a table with x-values For Example:

• Each y-value is found by:
• substituting the value for x.
• multiplying it by 5.
• then subtracting 8.

y = 5(-3) – 8
= -15 – 8
= -23

The point (-3,-23) is on the graph.

The completed table is shown below.  Not all points are necessary to create a meaningful graph.

y = 5x – 8

x -3 -2 -1 0 1 2 3 4 5
y -23 -18 -13 -8 -3 2 7 12 17

•  x-values may be referred to as inputs.
   The set of all input values is the domain.

•  y-values may be referred to as outputs.
   The set of all output values is the range.

Use the pairs of xy-values in the table to graph the
equation.  A portion of the graph is shown at right.

x

y

5

5

-5

-5

Problems

Copy and complete each table.  Graph each rule.

  1. y = 4x – 3   2. y = -x + 5

x -3 -2 -1 0 1 2 3 x -3 -2 -1 0 1 2 3
y y



  3. y = -2x – 3   4. y = -5x – 0.5

x -3 -2 -1 0 1 2 3 x -3 -2 -1 0 1 2 3
y y

  5. y = 1
2 x − 3   6. y = 3

2 x − 4

x -5 -1 0 1 2 3 6 x -4 -2 0 1 2 4 6
y y

  7. y = 1
5 x + 3   8. y = - 3

4 x − 2

x -6 -5 -2 0 2 4 5 x -4 -2 0 1 2 3 4
y y

  9. y = -2x + 4 10. y = - 2
3 x + 5

x -2 -1 0 1 2 3 4 x -6 -3 0 1 3 6 9
y y

11. y = x2 – 5 12. y = -x2 + 1  (Careful!  Square first, then 
change the sign.)

x -3 -2 -1 0 1 2 3 x -3 -2 -1 0 1 2 3
y y

13. y = x2 – 3x – 2 14. y = x2 – 4x – 2

x -2 -1 0 1 2 3 4 5 x -1 0 1 2 3 4 5
y y

Answers

1. y = 4x – 3 2. y = -x + 5

x -3 -2 -1 0 1 2 3 x -3 -2 -1 0 1 2 3
y -15 -11 -7 -3 1 5 9 y 8 7 6 5 4 3 2

2 4–2–4–6

2

4

–2

–4

–6

y

x 2 4–2–4–6

2

4

–2

–4

–6

x

y



3. y = -2x – 3 4. y = -5x – 0.5

x -3 -2 -1 0 1 2 3 x -3 -2 -1 0 1 2 3
y 3 1 -1 -3 -5 -7 -9 y 14.5 9.5 4.5 -0.5 -5.5 -10.5 -15.5

2 4–2–4–6

2

–2

–4

–6

–8

x

y

2 4–2–4–6

2

4

–2

–4

y

x

5. y = 1
2 x − 3 6. y = 3

2 x − 4

x -5 -1 0 1 2 3 -6 x -4 -2 0 1 2 4 6
y -5.5 -3.5 -3 -2.5 -2 -1.5 0 y -10 -7 -4 -2.5 -1 2 5

2 4 6 8–2

2

4

–2

–4

–6

x

y

4 6–2–4

2

–4

–6

–8

x

y

7. y = 1
5 x + 3 8. y = - 3

4 x − 2

x -6 -5 -2 0 2 4 5 x -4 -2 0 1 2 3 4
y 1.8 2 2.6 3 3.4 3.8 4 y 1 -0.5 -2 -2.75 -3.5 -4.25 -5

2 4–2–4–6

2

4

6

8

–2
x

y

2 4–2–4–6

2

4

–2

–4

–6

x

y



9. y = -2x + 4 10. y = - 2
3 x + 5

x -2 -1 0 1 2 3 4 x -6 -3 0 1 3 6 9
y 8 6 4 2 0 -2 -4 y 9 7 5 4.33 3 1 -1

2 4–2–4–6

2

4

6

8

–2
x

y

2 4 6–2–4

2

4

6

8

–2

y

x

11. y = x2 – 5 12. y = -x2 + 1

x -3 -2 -1 0 1  2 3 x -3 -2 -1 0 1 2 3
y 4 -1 -4 -5 -4 -1 4 y -8 -3 0 1 0 -3 -8

4–2–4–6

2

4

–2

–4

–6

x

y

2 4–2–4–6
–2

–4

–6

–8

x

y

13. y = x2 – 3x – 2 14. y = x2 – 4x – 2

x -2 -1 0 1   2   3 4 5 x -1 0 1 2 3 4 5
y 8 2 -2 -4 -4 -2 2 8 y 3 -2 -5 -6 -5 -2 3

2 4–2–4–6

2

4

–2

–4

–6

x

y

2 4–2–4–6

2

4

–2

–4

–6

x

y



EQUIVALENT FRACTIONS #14

Fractions that name the same value are called equivalent fractions, such as  
2
3   =  

6
9  .

Three methods for finding equivalent fractions are using a ratio table, a rectangular area model,
and the Identity Property of Multiplication (the Giant 1).   The ratio table method is discussed
in the “Ratio Applications" skill builder on page 73.

RECTANGULAR AREA MODEL

This method for finding equivalent fractions is based on the fact that the area of a rectangle is
the same no matter how it is dissected (cut up).  Draw, divide (using vertical lines), and shade
a rectangle to represent the original fraction.  Next, add horizontal lines to the rectangle to divide
the area equally so that the rectangle has the same number of equal pieces as the number in the
denominator of the second fraction.  Note that each rectangle has the same amount of shaded area.
Renaming the shaded area in terms of the new, smaller pieces gives the equivalent fraction.

Example 1

Use the rectangular area model to find three

equivalent fractions for  
1
3  .

2
6

3 41
3 9 12

The horizontal line in the second figure creates two

rows, which is the same as using a Giant 1,  
2
2 .  The

same idea is used in the third and fourth figures,  
3
3   

and  
4
4  .

Example 2

Use the rectangular area model to find the
specified equivalent fraction.

3
4   ·  1   =  

� �
16 

3
4   ·  

4
4   =  

12
16 

After drawing the fraction  
3
4  , the diagram is

divided into four horizontal rows because
16 ÷ 4 equals 4.  The diagram now shows 12
shaded parts out of 16 total parts. This area

model shows the equivalent fractions:  
3
4   = 

12
16  .



Problems

Draw rectangular models to find the specified equivalent fraction.

1.
4
7   =  

� �
21 2.

7
8   =  

� �
24 3.

4
9    =  

� �
36 4.

5
3   =  

� �
9  

Answers

1.
12
21 2.

21
24 3.

16
36 4.

15
9  

THE IDENTITY PROPERTY OF MULTIPLICATION or
THE GIANT 1

Multiplying by 1 does not change the value of a number.  The Giant 1 uses a fraction that has

the same numerator and denominator, such as  
2
2  , to find an equivalent fraction.

Example 1

Find three equivalent fractions for  
1
3  .

1
3 ⋅ 2

2 = 2
6

1
3 ⋅ 3

3 = 3
9

1
3 ⋅ 4

4 = 4
12

Example 2

Use the Giant 1 to find an equivalent fraction to 
5
12  using 48ths:   

5
12   ·  1   =

48

Since 48 ÷ 12 = 4, the Giant 1 is  
4
4  :

5
12 ⋅ 4 = 20

484



Problems

Use the Giant 1 to find the specified equivalent fraction.  Your answer should include the Giant 1 you
use and the equivalent numerator.

1.
5
3   ·  1   =  

?
21 2.

7
9   ·  1   =  

?
45 3.

9
5   ·  1   =  

?
45 

4.
3
4   ·  1   =  

?
24 5.

7
6   ·  1   =  

?
30 6.

8
5   ·  1   =  

?
30 

Answers

1.
7
7  , 35 2.

5
5  , 35 3.

9
9  , 81 4.

6
6  , 18 5.

5
5  , 35 6.

6
6  , 48

The following table summarizes the three methods for finding equivalent fractions.

Fraction Ratio Table Giant 1 Rectangular Model

4
9 

4 8   12

9  18   27

4
9 ⋅ 2

2 = 8
18

4
9 ⋅ 3

3 = 12
27

4
9 = 8

18

4
9

= 12
27



FRACTION, DECIMAL, AND PERCENT EQUIVALENTS #15

Fractions, decimals, and percents are different ways to represent the same number.

Fraction

Decimal Percent

Examples

Decimal to percent:

Multiply the decimal by 100.

(0.27)(100) = 27%

Percent to decimal:

Divide the percent by 100.

47.3% ÷ 100 = 0.473

Fraction to percent:

Write a proportion to find an equivalent
fraction using 100 as the denominator.
The numerator is the percent.

3
5  = 

x
100   so  

3
5   =  

60
100   = 60%

Percent to fraction:

Use 100 as the denominator.  Use the percent
as the numerator.  Simplify as needed.

24% = 
24
100   =  

6
25 

Decimal to fraction:

Use the decimal as the numerator.
Use the decimal place value name as
the denominator.  Simplify as needed.

a)   0.4 =  
4
10   =   

2
5 b)   0.37 = 

37
100 

Fraction to decimal:   

Divide the numerator by the denominator.

5
8   = 5 ÷ 8 = 0.625



Problems

Convert the fraction, decimal, or percent as indicated.

  1. Change  
1
5   to a decimal.   2. Change 40% to a fraction

in lowest terms.

  3. Change 0.54 to a fraction
in lowest terms.

  4. Change 35% to a decimal.

  5. Change 0.43 to a percent.   6. Change  
1
4   to a percent.

  7. Change 0.7 to a fraction.   8. Change  
3
8   to a decimal.

  9. Change  
2
3   to a decimal. 10. Change 0.07 to a percent.

11. Change 67% to a decimal. 12. Change  
4
5   to a percent.

13. Change 0.6 to a fraction
in lowest terms.

14. Change 85% to a fraction
in lowest terms.

15. Change  
2
9   to a decimal. 16. Change 135% to a fraction

in lowest terms.

17. Change  
9
5   to a decimal. 18. Change 5.25 to a percent.

19. Change  
1
18   to a decimal, then

change the decimal to a percent.

20. Change 47% to a fraction, then

change the fraction to a decimal.

21. Change  
3
7   to a decimal. 22. Change 0.625 to a percent.

23. Change  
5
8   to a decimal, then

change the decimal to a percent.

24. Change 45% to a decimal, then
change the decimal to a fraction.

Answers
  1. 0.20   2. 40

100 = 2
5   3. 54

100 = 27
50   4. 0.35

  5. 43%   6. 25%   7. 7
10   8. 0.325

  9. 0.6 10. 7% 11. 0.67 12. 80%

13. 3
5 14. 17

50 15. 0.2 16. 27
20

17. 1.8 18. 525% 19. 0.05 ; 5.6% 20. 47
100 ; 47%

21. 0.429 22. 62.5% 23 0.625; 62.5% 24. 0.45; 9
20



GRAPHING INEQUALITIES #16

The solution(s) to an equation can be represented as a point (or points) on the number line.
The solutions to inequalities are represented by rays or segments with solid or open endpoints.
Solid endpoints indicate that the endpoint is included in the solution (≤ or ≥), while the open dot
indicates that it is not part of the solution (< or >).

Example 1

x > 5

0 5

Example 2

x ≤ -2

0-2

Example 3

-2 ≤ m < 4

0-2 4

Example 4

q ≥ -3

0-3

Problems

Graph each inequality on a number line.

  1. m < 4   2. x ≤ -3   3. y ≥ 2   4. x ≤ 5   5. -8 < x < -4

  6. -2 < x ≤ 3   7. m > -7   8. x ≠ 4   9. -2 ≤ x ≤ 2 10. x ≥ -2

Answers

  1.

4

  2.

-3

  3.

2

  4.

5

  5.

-8 -4

  6.

-2 3

  7.

-7

  8.

4

  9.

-2 2

10.

-2



LAWS OF EXPONENTS #17

In the expression 53,  5  is the base and  3  is the exponent.  For  xa, x  is the base and  a  is
the exponent.  53  means  5 · 5 · 5.  54  means  5 · 5 · 5 · 5,  so you can write
57

54  (which means  57 ÷ 54)   or you can write it as:  
5 ⋅ 5 ⋅ 5 ⋅ 5 ⋅ 5 ⋅ 5 ⋅ 5

5 ⋅ 5 ⋅ 5 ⋅ 5 .

You can use the Giant 1 to find the matching pairs of numbers in the numerator and

denominator.  There are four Giant 1s, namely,  
5
5   four times so  

5 ⋅ 5 ⋅ 5 ⋅ 5 ⋅ 5 ⋅ 5 ⋅ 5
5 ⋅ 5 ⋅ 5 ⋅ 5   = 53

or  125.  Writing  53  is usually sufficient.

When there is a variable, it is treated the same way.   
x6

x2    means  
x ⋅ x ⋅ x ⋅ x ⋅ x ⋅ x

x ⋅ x .  The Giant 1

here is  
x
x  (two of them) .  The answer is  x4.

52 · 53  means  (5 · 5)(5· 5 · 5)  which is  55.

(52)3  means  (52)(52)(52)  or  (5 · 5)(5 · 5)(5 · 5) which is  56.

When the problems have variables such as  x3 · x5,  you only need to add the exponents.
The answer is  x8.  If the problem is  (x3)5 (x3 to the fifth power)  it means  x3 · x3 · x3 · x3 · x3.
The answer is  x15.  You multiply exponents in this case.

If the problem is  
x8

x3 ,  you subtract the bottom exponent from the top exponent  (8 – 3).

The answer is  x5.  You can also have problems like   
x8

x-3 .  You still subtract,  8 – (-3)  is 11,

and the answer is  x11.

You need to be sure the bases are the same to use these laws.  For example,  x4 · y5  cannot be
further simplified, since  x  and  y  are not the same base.

In general, the LAWS OF EXPONENTS, where x ≠ 0, are:

xa · xb = x(a+b)

x0 = 1

(xa)b = xab

(xa yb)c = xacybc

xa

xb  = x(a–b)



Examples

a) x6 ⋅ x5 = x6+ 5 = x11 b) x18

x12 = x18−12 = x6

c) (z5)3 = z5 ⋅3 = z15 d) (x2y3 )5 = x2 ⋅5y3 ⋅5 = x10y15

e) x5

x−2 = x5− (−2) = x7 f) (3x2y2 )2 = 32 x2 ⋅2y2 ⋅2 = 9x4y4

g) 3x3y−2( )3
= 33 x3 ⋅3y− 2 ⋅3 = 27x9y−6 or 27x6

y6

h)
x7y5z3

x3y6z−2 = x7− 3y5− 6z3− (−2) = x4y−1z5 or x4z5

y

Problems

Simplify each expression.

  1.  53 · 54   2.  x3  · x5
  3.  518

514   4.  x11

x4
  5.  (54 )3

  6.  (x5)3   7.  (2x3y4 )4   8.  54

5−4   9.  56 · 5−3 10. (y2)−4

11.  (3a4b−3)3 12.
x7y5z2

x4y3z2 13.  
x8y4z4

x-2y3z-1 14.  5x3  · 3x4

Answers

  1.  57   2.  x8   3.  54   4.  x7   5.  512

  6.  x15   7.  16x12y16   8.  58   9.  53
10.  y−8   or  1

y8

11.  27a12b−9   or   27a12

b9  12.  x3y2 13.  x10yz5 14.  15x7



VOLUME OF A CYLINDER

The volume of a cylinder is the area of its base multiplied by its height:

Volume = (Area of Base)(height) or V = A · h.

Since the base of a cylinder is a circle of area A = πr2, we can write:

V = πr2 h.

#39

Example 1

Find the volume of the cylinder.

Example 2

The can has volume 3165 cm3 and height 28 cm.
What is its diameter?

2 ft

4 ft

Volume = πr2h
= π(2)2(4)
= 16π
=  50.27 ft3

?

28 cm
Potato
Chips

Volume = πr2h
       3165 = πr2(28)

        

3165
28π  = r2

           36 = r2

     radius = 6
 diameter = 2(6) = 12 cm

Problems

Find the volume of each cylinder.  Use 3.14 for π.  Round your answer to the cubic unit.

  1. base area = 50 cm2

h = 7 cm
2. base area = 17 cm2

h = 10 cm
3. r = 5 cm

h = 12 cm

  4. r = 7.5 in.
h = 3.6 in.

5. diameter = 28 cm
h = 5 cm

6. d = 29 cm
h = 41 cm

  7.

  

5.7 m

8.

6 m

11 m

9.

10 cm

10.

39 cm



Find the missing part of each cylinder.

11. If the volume is 355 ft3 and the height is 12 ft, find the radius, to the nearest foot.

12. If the volume is 4000 ft3 and the height is 25.4 ft, find the radius, to the nearest foot.

13. If the volume is 864 ft3 and the height is 9 ft, find the diameter, to the nearest foot.

14. If the volume is 864 ft3 and the height is 30 ft, find the diameter, to the nearest foot.

15. If the volume is 14,736.02 inches3 and the radius is 19 inches, find the height, to the nearest inch.

16. If the volume is 22,372.5 inches3 and the radius is 25 inches, find the height, to the nearest inch.

17. If the circumference is 25 cm and the height is 8 cm, find the volume.  Round to the cubic cm.

18. If the circumference is 14 cm and the height is 11 cm, find the volume.  Round to the cubic cm.

Answers

  1. 350 cm3   2. 170 cm3   3. 942 cm3   4. 636 in.3   5. 3077 cm3

  6. 27, 068 cm3   7. 1234 m3   8. 2280 m3   9. 864 cm3 10. 40, 595 cm3

11. 3 ft 12. 7 ft 13. 11 ft 14. 6 ft 15. 13 in.

16. 11 in. 17. 398 cm3 18. 172 cm3



VOLUME OF A PRISM #40

Volume is a three-dimensional concept.  It measures the amount of interior space of a three-
dimensional figure based on a cubic unit, that is, the number of 1 by 1 by 1 cubes that will fit
inside a figure.

The volume of any prism is the area of either base (A)
times the height (h) of the prism.

V = (Area of base) · (height)  or  V = Ah
base area (A)

h

h

Example 1
Find the volume of each figure below.  Show the steps you use in your subproblems.

a) 8
8

7

This is a square prism.
The base is a square with
area (A)  8 · 8 = 64 units2.

Volume = A(h)
= 64(7)
= 448 units3

12
5

9

This is a triangular prism.
The base is a right triangle
with area (A).
1
2
 (5)(12)  = 30 units2.

Volume = A(h)
= 30(9)
= 270 units3

c)

8

12'

20
15

This is a trapezoidal prism
with area (A).
1
2
 (12 + 8)(15)  = 150 ft2.

Volume = A(h)
= 150(20)
= 3000 ft3

Example 2

Find the height of the prism with a volume of 3240 cm3

and base area of 40.5 cm2.
Volume = A(h)
   3240 = 40.5(h)

     
3240
40.5 = h

   80 cm = h



Problems

Calculate the volume of each prism.  One base in some figures is shaded.

  1. Rectangular prism

2 ft

4 ft

9 ft

  2. Right triangular prism

16 cm 18 cm

17 cm

  3. Rectangular prism

15 16

10

  4. Right triangular prism

13 cm

12 cm

5 cm

  5. Trapezoidal prism

5

10

6

7

  6. Rectangular prism

      

4 m

7 m

3 m

  7. Right triangular prism

     

18 cm

10 cm

4

12 cm

  8. Right triangular prism

     
48 ft

35 ft60 ft

  9. Rectangular prism

        7 ft

13 ft

4
ft

10. Figure is a prism. The
base and face angles are
all right angles.

10 cm
2 cm 

6 cm6 cm

10 cm

11. Regular pentagonal prism

      

8 ft

6 ft

252 ft

12. Regular hexagonal prism

      

15 cm

4 cm

21 cm2



In figures 13-16, the sides and the tops are rectangles (except for the triangular regions).

13.

10 ft

5 ft
6 ft 8 ft

35 ft

14.

5 ft

2 ft
3 ft 4 ft

15 ft

15.

18 ft

10 ft35 ft
3 ft

16.

   30 ft

20 ft

70 ft

17. Find the volume of a prism with base area 44 cm2 and height 1.5 cm.

18. Find the volume of a prism with base area 75 cm2 and height 26.2 cm.

19. Find the height of a prism with base area 32 cm2 and volume 179 cm3.

20. Find the area of the base of a prism with volume 760.48 cm3 and height 9.8 cm.

Answers

  1. 72 ft3   2. 2448 cm3   3. 2400 units3   4. 390 cm3   5. 255 units3

  6. 84 m3   7. 804 cm3   8. 51,840 ft3   9. 364 ft3 10. 440 cm3

11. 416 ft3 12. 315 cm3 13. 2590 ft3 14. 240 ft3 15. 9450 ft3

16. 66,150 ft3 17. 66 cm3 18. 1965 cm3 19. 5.6 cm 20. 77.6 cm2



WRITING EQUATIONS FROM A GUESS AND CHECK TABLE #41

You have used Guess and Check tables to solve problems.  However, solving complicated
problems with a Guess and Check table can be time consuming and it may be difficult to find the
correct solution if it is not an integer.  The patterns developed in the Guess and Check table can be
generalized by using a variable to write an equation.  Once you have an equation for the problem, it
is often more efficient to solve the equation than to continue to guess and check.  Most of the
problems here will not be complex so that you can practice writing equations from Guess and
Check tables.

Example 1

A box of fruit has 4 times as many oranges as grapefruit.  Together there are 60 pieces of fruit.
How many pieces of each type of fruit are there?

Guess
Number of Grapefruit Number of Oranges

Total Pieces
of Fruit Check 60

10 40 50 too low
15 60 75 too high

After several guesses and checks establish a pattern in the problem, you can generalize the pattern
using a variable.  Since we could guess any number of grapefruit, use  x  to represent it.  The pattern
for the number of oranges is four times the number of grapefruit, or 4x.  The total pieces of fruit is the
sum of column one and column two, so our table becomes:

Guess
Number of Grapefruit Number of Oranges

Total Pieces
of Fruit Check 60

x 4x x + 4x = 60

Since we want the total to agree with the check, our equation is x + 4x = 60.  Simplifying this yields
5x = 60, so x = 12 (grapefruit) and then 4x = 48 (oranges).

Example 2

The perimeter of a rectangle is 90 feet.  If the length of the rectangle is 15 feet more than the width,
what are the dimensions (length and width) of the rectangle?

Guess Width Length Perimeter Check 90
10 25 (10 + 25) · 2 = 70 too low
20 35 110 too high

Again, since we could guess any width, we put an x in this column.  The pattern for the second
column is that it is 15 more than the first:  x + 15.  Perimeter is found by multiplying the sum of the
width and length by 2.  Our table now becomes:

Guess Width Length Perimeter Check 90
x x + 15 (x + x + 15) · 2 = 90

>>The example continues on the next page.>>



Solving the equation: (x + x + 15) · 2 = 90
2x + 2x + 30 = 90

4x + 30 = 90
4x = 60 So x = 15 (width) and x + 15 = 30 (length).

Example 3

Jorge has some dimes and quarters.  He has 8 more dimes than quarters and the collections of coins
is worth $7.45.  How many dimes and quarters does Jorge have?

Guess Number
of Quarters

Number of
Dimes

Value of
Quarters

Value of
Dimes Total Value Check $7.45

10 18 2.50 1.80 4.30 too low
20 28 5.00 2.80 7.80 too high
x x + 8 0.25x 0.10(x + 8) 7.45

Since you need to know both the number of coins and their value, the equation is more complicated.
The number of quarters becomes  x, but then in the table the Value of Quarters column is 0.25x.
Thus the number of dimes is  x + 8, but the value of dimes is 0.10(x + 8).  Finally, to find the
numbers, the equation becomes 0.25x + 0.10(x + 8) = 7.45.

Solving the equation: 0.25x + 0.10x + 0.8 = 7.45
0.35x + 0.8 = 7.45

0.35x = 6.65 So x = 19

Thus there are 19 quarters worth $4.75 and 27 dimes worth $2.70 for a total value of $7.45.

Problems

Start the problems using a Guess and Check table.  Then write an equation.  Solve the equation.

1. A wooden board 100 centimeters long is cut into two pieces.  One piece is 16 centimeters longer
than the other.  What are the lengths of the two pieces?

2. Thu is six years older than her brother Tuan.  The sum of their ages is 48.  What are their ages?

3. Tomas is thinking of a number.  If he doubles his number and subtracts 27, the result is 407.
Of what number is Tomas thinking?

4. Two consecutive numbers have a sum of 327.  What are the two numbers?

5. Two consecutive even numbers have a sum of 186.  What are the numbers?

6. Joanne’s age is two times Devin’s age and Devin is eight years older than Christena.  If the sum
of their ages is 76, what is Christena’s age?  Joanne’s age?  Devin’s age?

7. Farmer Fran has 47 barnyard animals, consisting of only chickens and sheep.  If these animals
have 138 legs, how many of each type of animal are there?



8. A wooden board 228 centimeters long is cut into three parts.  The two longer parts are the same
length and are 18 centimeters longer than the shortest part.  How long are the three parts?

9. Juan has 16 coins, all nickels and dimes.  This collection of coins is worth $1.15.  How many
nickels and dimes are there?

10. Tickets to the school play are $7.00 for adults and $5.50 for students.  If the total value of all
the tickets sold is $3825 and 100 more students bought tickets than adults, how many adults
and students bought tickets?

11. A wooden board 180 centimeters long is cut into six pieces: four short ones of equal length and
two that are each 18 centimeters longer than the shorter ones.  What are the lengths of the
boards?

12. Conrad has a collection of three types of coins: nickels, dimes, and quarters.  There are five
more nickels than quarters but four times as many dimes as quarters.  If the entire collection is
worth $5.85, how many nickels, dimes, and quarters are there?

Answers

1. x + (x + 16) = 100
The lengths of the boards are 42 cm and
58 cm.

2. x + (x + 6) = 48
Thu is 27 years old and her brother is 21
years old.

3. 2x – 27 = 407
Tomas is thinking of the number 217.

4. x + (x + 1) = 327
The two consecutive numbers are 163 and
164.

5. x + (x + 2) = 186
The two consecutive numbers are 92
and 94.

6. x + (x + 8) + 2(x + 8) = 76
Christena is 13, Devin is 21,  and Joanne
is 42 years old.

7. 2x + 4(47 – x) = 138
Farmer Fran has 22 sheep and 25
chickens.

8. x + (x + 18) + (x + 18) = 228
The lengths of the boards are 64, 82, and
82 cm.

9. 0.05x + 0.10(16 – x) = 1.15
Juan has 9 nickels and 7 dimes.

10. $7x + $5.50(x + 100) = $3825
There were 262 adult and 362 student
tickets purchased for the play.

11. 4x + 2(x + 18) = 180
The lengths of the boards are 24 and
42 cm.

12. 0.25x + 0.05(x + 5) + 0.10(4x) = 5.85
Conrad has 8 quarters, 13 nickels, and 32
dimes.



WRITING AND GRAPHING LINEAR EQUATIONS #42

SLOPE (rate of change) is a number that indicates the steepness (or flatness) of a line, that is, its
rate of change, as well as its direction (up or down) left to right.

SLOPE (rate of change) is determined by the ratio:   
vertical�change

�horizontal�change   =  
change�in�y
change�in�x   

between any two points on a line.  Some books and teachers refer to this ratio as the
rise (y) over the run (x).

For lines that go up (from left to right), the sign of the slope is positive. For lines that go
down (left to right), the sign of the slope is negative.

Any linear equation written as y = mx + b, where m and b are any real numbers, is said to be
in SLOPE-INTERCEPT FORM.  m is the SLOPE of the line.  b is the Y-INTERCEPT, that
is, the point (0, b) where the line intersects (crosses) the y-axis.

Example 1

Write the slope of the line containing the points (-1, 3) and (4, 2).

First graph the two points and draw the line through them.

Look for and draw a slope triangle using the two given points.

Write the ratio 
vertical change in  y

horizontal change in  x
 using the legs of the right

triangle: 
1

5
.

Assign a positive or negative value to the slope depending on

(-1,3)

y

x
(4,2)

5
1

whether the line goes up (+) or down (–) from left to right.  The slope is - 1
5 .

Example 2

Write the slope of the line containing the points (-19, 15) and (35, 33).

Since the points are inconvenient to graph, use a
“Generic Slope Triangle,” visualizing where the
points lie with respect to each other and the axes.

Make a sketch of the points.

Draw a slope triangle and determine the length
of each leg.  Write the ratio of  y  to  x:
18
54 = 1

3 .  The slope is 1
3 .

54

18
(-19,15)

(35,33)

x

y



Example 3

Given a table, determine the rate of change (slope) and the equation of the line.

x

y

-2

1

0 42

74 9

+2 +2 +2

+3 +3 +3

rate of change = 3
2

y - intercept = (0, 4)

so the equation of the line is y = 3
2 x + 4.

Example 4
Graph the linear equation y =

2

3
x −1

Using y = mx + b, the slope in  y = 
2
3  x – 1  is  

2
3   and the

y-intercept is the point (0, -1).  To graph, begin at the

y-intercept (0, -1).  Remember that slope is  
vertical�change

horizontal�change   so go

up 2 units (since 2 is positive) from (0, -1) and then move right 3
units.  This gives a second point on the graph.  To create the graph,
draw a straight line through the two points.

x

y

3

2

Problems

Determine the slope of each line using the highlighted points.

  1.   2.      3.

x

y

•

•

x

y

•

•

  

x

y

•

•

Write the slope of the line containing each pair of points.  Sketch a slope triangle to visualize the
vertical and horizontal change.

  4. (2, 3) and (5, 7)   5. (2, 5) and (9, 4)   6. (1, -3) and (7, -4)

  7. (-2, 1) and (3, -3)   8. (-2, 5) and (4, 5)   9. (5, 8) and (3, 5)

Use a Generic Slope Triangle to write the slope of the line containing each pair of points:

10. (50, 40) and (30, 75) 11. (10, 39) and (44, 80) 12. (5, -13) and (-51, 10)



Identify the slope and y-intercept in each equation.

13. y = 
1
2  x – 2 14. y = -3x + 5 15. y = 4x

16. y = -
2
3  x + 1 17. y = x – 7 18. y = 5

Draw a graph to find the equation of the line with:

19. slope = 
1
2  and passing through (2, 3). 20. slope = 

2
3  and passing through (3, -2).

21. slope = - 
1
3  and passing through (3, -1). 22. slope = -4 and passing through (-3, 8).

For each table, determine the rate of change and the equation.  Be sure to record whether the rate is
positive or negative for both x and y.

23.

x
y

-2

-5

-1

-2

0

1

1

4

2

7

24.

x
y

-2
7

0
3

2
-1

4
-5

6
-9

25.

x
y

-6
-3

-3
-1

0
1

3
3

6
5

Using the slope and y-intercept, determine the equation of the line.

26. 27. 28. 29.

x

y

x

y

x

y

x

y

Graph the following linear equations on graph paper.

30. y = 
1
2  x + 2 31. y = - 

3
5  x + 1 32. y = -4x

33. y = -2x + 
1
2 34. 3x + 2y = 12



Answers

  1. - 1
2   2. 3

4   3. -2   4. 4
3

  5. - 1
7   6. 1

6   7. - 4
5

  8. 0

  9. 3
2 10. - 35

20 = - 7
4 11. 41

34 12. - 33
71

13. 1
2 ; (0, -2) 14. -3; (0, –5) 15. 4; (0, 0) 16. - 2

3 ; (0, 1)

17. 1; (0, -7) 18. 0; (0, 5) 19. y = 1
2 x + 2 20. y = 2

3 x – 4

21. y = - 1
3 x 22. y = -4x – 4 23. 3; y = 3x + 1 24. - 4

2 = -2; y = -2x + 3

25. 2
3 ; y = 2

3 x + 1 26. y = 2x – 2 27. y = -x + 2 28. y = 1
3 x + 2

29. y = -2x + 4

30. y = 1
2 x + 2

      

y

x

31. y = - 3
5 x  + 1

     

x

y

32. y = -4x
y

x

33. y = -2x + 1
2

    

y

x

34. y = - 3
2 x + 6

     

x

y


