








AVERAGE, MEAN, RANGE, 
MODE, AND MEDIAN

Average

Explanation 1
In its simplest form, an average is to share or divide anything equally. For example, 
how can we share or divide 6 oranges equally between 2 girls? We can share the 
6 oranges equally so that each girl will receive 3 oranges as shown:

From the above picture, we are able to divide 6 oranges equally between 2 girls by 
dividing the total number of the oranges by the number of people who are to 
receive the share. Similarly, an average is the total number divided by the 
number of the numbers , and in this case the number of the numbers involves 2 
girls which can be written as shown:

Average ��
Total number of oranges

Number of people 
��

6 
2 

�� 3 oranges

Explanation 2
Assume that a girl has 2 oranges and another girl has 4 oranges and they are 
requested to share the oranges equally, then they have to add the oranges together 
and then divide the total number of the oranges or the sum of the oranges by 2 or 
the number of the girls. Similarly, sharing the oranges equally is the same as finding
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          Six oranges to be shared equally.

    Equal share of 3 oranges      Equal share of 3 oranges



the average which can be stated as follows: an average is the sum of numbers
divided by the number of the numbers. This average can be written as shown:

Average
Sum of oranges

Number of people
2 4

2
6
2

3

Conclusion from Explanations 1 and 2
In Explanation 1, we find the average by dividing "Total number of oranges" by
"Number of people," but in Explanation 2, the average is found by dividing the
"Sum of oranges" by "Number of people." We can then combine Explanations 1 and
2 together to write that an average is the total or the sum of the numbers
divided by the number of the numbers. Therefore, there are two methods of
finding averages as explained by Examples 1 and 2, and stated in the rule below:

Rule: An average can be found by dividing the total number by the number of
the numbers if the total number is given in the question, otherwise the average can
be found by dividing the sum of the numbers by the number of the numbers if the
individual numbers are given in the question.

Understanding Average
When students from schools take part in the external examinations, the schools are
rated by the average performance of the students in each school by dividing the sum
of the test scores of all the students in a specific school by the number of students
who took the test. The average test score can be written as shown:

Average test score
Sum of the test scores

Number of the students who took the test
——————— A

Group Exercise
The class should be divided into four groups and without using any students’ names,
each group should be given the test scores of the last weekly test. Each group should
find the average test score of the last weekly test by completing the tables as shown
and using the average equation, which is equation A .

Test scores:

Student # 1 2 3 4 5 6 7 8 . . . N

Test score ? ? ? ? ? ? ? ? . . . ?

Each group should report out the average test score to the whole class.
Each group should discuss the following 4 questions and to list and report out their
answer with reasons to the whole class.
1. Are the average test scores from the 4 groups the same?
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2. How could the average test score be improved? When each student’s test score is 
increased by 2, what happens to the average test score? Is the average test score 
higher when the individual test score is increased by 2?

3. Could you name some external tests that your school participates in?
4. What factors will lower the average test score? When the individual test score is 

lowered by 2, does the average test score become lower?

Example 1
(a). The test scores of five students out of a maximum score of 10 are

8, 7, 9, 10, and 6. Find the average test score of the students. 
(b). The total age of 5 boys is 20 years. What is their average age? 
Solution 
(a). Using the formula, the average test score is:

Average test score 
Sum of the test scores

Number of the students that took the test 
——————– A

Sum of the test scores 8 7 9 10 6 40 
Number of the students that took the test 5

Average test score 
40
5 

See equation A

.
8

40
5

Divide by 5. 

1

Therefore, the average test score is 8. 
(b). The total age of the 5 boys 20 years

The number of the boys 5
Using the formula:

Average 
Total number (ages)
Number of people 

20
5

4
20
5

(Divide by 5). 

1

Therefore, the average age of the 5 boys is 4 years.

53

                                                                                                                       CHAPTER 6



Example 2
Find the average of the following numbers:

1
1
2

, 2
3
4

, 3
2
3

, 2
1
2

Solution
Using the formula, the average of the numbers is:

Average number
Sum of the numbers

Number of the numbers
—————————– A

Sum of the numbers 1
1
2

2
3
4

3
2
3

2
1
2

Number of the numbers 4 (There are 4 numbers involved.)

Add the numbers as shown: (Review the Addition of Mixed Numbers )

1
1
2

1
1
2

6
6

1
6
12

2
3
4

2
3
4

3
3

2
9
12

3
2
3

3
2
3

4
4

3
8
12

2
1
2

2
1
2

6
6

2
6
12

8
29
12

8 2
5
12

10
5
12

(Review Division of Fractions)

Sum of the numbers 10
5
12

Using equation A :

Average number 10
5
12

4 (There are 4 numbers.)

10
5
12

4

10
5
12

1
4

(Review the Division of Fractions - multiply by reciprocal of 4.)

Note: The reciprocal of any number 1 the number
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125
12

1 
4 

(Review the Multiplication of Mixed Fractions.)

125
48 

2
29 
48

Therefore, the average number is 2 
29
48

Example 3
The average age of 8 children is 9 years. If the ages of seven of the children are 6,

8 
1
2 

, 4, 10, 11, 12, and 9, how old is the 8th child? 

Solution

Sum of the ages of the 7 children 6 8 
1
2 

4 10 11 12 9 60
1
2 

years.

Total ages of the 8 children 8 average age of the 8 children. 
8 9 years 
72 years.

Age of 8th child Total age of the 8 children – Sum of the ages of the 7 children

72 years – 60 
1
2 

years

11 
1
2 

years.

Therefore, the age of the 8th child is 11 
1
2 

years.

Mean, Range, Mode, and Median
The mean is the same as the average.
The range is the difference between the biggest number and the smallest number 
in a data.

Example 4
The table shows the ages of 9 students.

Students # 1 2 3 4 5 6 7 8 9

Ages 16 14 13 14 17 15 14 12 11

a. Find the range of the ages of the students.
b. Find the mean age of the students.
c. By conducting a group exercise, find the range of the data by using a line plot.
d. Find the mode of the data.
e. By using the line plot in Example 4c, how would you find the mode of the data?
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f. Find the median age of the students.
g. By using the line plot of Example 4c, how would you find the median age of the

students?
Solution
a. From the table, the student # 5 has the highest age of 17 years and the student

# 9 has the lowest age of 11 years.
Therefore, the range Highest age - Lowest age

17 years - 11 years 6 years.

b. Let us find the mean age of the students as follows:
Sum of the ages of the students 16 14 13 14 17 15 14 12 11

126 years
The number of students 9 From the table, 9 students are listed.

The mean of the ages of the students
Sum of the ages of the students

Number of the students

126 years
9

14 years Review the ivision of ntegers.
Therefore, the mean age of the students is 14 years.

c. Group Exercise
The class should be divided into four groups. Each group should complete the line
plot of the ages of all the 9 students, using x for each mark as started below.

x
x x x

——ı———ı———ı———ı———ı———ı———ı———ı———ı
10 11 12 13 14 15 16 17 18

Ages

How could the range be determined from the line plot?
Answer: The x at the extreme left side of the line plot indicates the lowest age and
the x at the extreme right side of the line plot indicates the highest age.
Subtract the lowest age from the highest age to obtain the range.

d. The mode is the number that occurs most often. From the table, the age 14
years occurs 3 times which is the age that occurs most often, and therefore 14 is
the mode.
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e. Group Exercise
From the completed line plot, how could you find the mode?
Answer: The age column which has the most "x" indicates the mode. Which age 
column has the most "x"? What is the mode from the line plot? The mode is the 
data that appears most.

f. The median is the middle number when data is listed in numerical order. 
Numerical order means to list the data from the least number to the greatest number, 
in order without omission. We can write the ages of the 9 students in numerical order 
as shown:

11, 12, 13, 14, 14, 14, 15, 16, 17 

This 14 is the middle number when the data is listed in 
numerical order and therefore, this 14 is the median.

g. Group Exercise
From the completed line plot, how could you find the median?
Answer: The xs on the line plot are already in numerical order, and therefore, 
by counting the xs from left to right on the line plot, we should be able to locate 
the x which is at the middle of the data and this middle x is the median. 
What is the median from the line plot?

Special Method for Finding Median
The median is the middle number when data is listed in numerical order. However, 
if the data is an even number of numbers, there will be no middle number as the 
median as shown:

6, 8, 12, 14 
The numbers 6, 8, 12, and 14 have no middle number because the number of the 
numbers is 4 which is an even number. To find the median of an even number of 
numbers, the median is the average of the two middle numbers. The two middle 
numbers of 6, 8, 12, and 14 are 8 and 12 and so,

the average of 8 and 12 
8 12

2 
20
2 

10.

Therefore, the median of 6, 8, 12, and 14 is 10.

How to Solve Multi-Step Problems Involving Mean

Example 5
The mean of the ages of 3 boys is 5 years. How old should the fourth boy be such 
that the mean of the 4 boys will be 8 years?
Solution 
The method of solving this problem involves finding the total ages of the 3 boys and
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then let x represents the age of the fourth boy. We can then find the sum of the ages of
all the 4 boys, we can also find the mean of the ages of all the four boys. Finally, we
can equate the mean of the ages of the 4 boys to 8 years, and then solve for x which
is the age of the fourth boy as shown:

Total ages of the 3 boys 3 Mean age of the 3 boys.
3 5 years Mean age of the 3 boys 5 years.
15 years

Let the age of the fourth boy x years
Total age of all the 4 boys 15 years x years

Mean of the ages of the 4 boys
Sum of the ages of the 4 boys

Total number of boys

15 x
4

Since the question gives us the mean of the 4 boys is 8 years, we can equate
15 x

4
to 8, and then solve for x which is the age of the fourth boy as shown:

15 x
4

8

15 x
4

8
1

8 is the same as
8
1

.

Cross products of a proprotion are equal.
  15 + x 8 A proportion is a statement that two ratios  

4 1 are equal. Review the chapter on 
roportion.

(15 x) 1 4 8 Review the chapter on proportion.
15 1 x 1 4 8 Multiply to eliminate the bracket.

15 x 32 8 32.
15 - 15 x 32 - 15 Subtract 15 from both sides of the

equation 15 x 32 in order to obtain x.
0 x 17 15 - 15 0 and 32 - 15 17.

x 17
Therefore, the fourth boy should be 17 years.

          The notes and the generous worked examples  
          have provided me with conceptual understanding
          and computational fluency to do my homework.
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Exercises 
1. (a) Explain what is meant by average, mean, range, mode, and median.

(b) Six boys are given $24. What is the average amount each boy will receive?
Hint: See Example 1(a). 

(c). If 8 students are to share 16 apples, what is the average number of the apples 
each student will receive? Hint: See Example 1(b). 

2. What is the average of 4, 5, 2, and 1? Hint: See Example 1(a). 
3. Find the average of the following numbers: Hint: See Examples 1(a) and 2.

(a) 2.1, 6.4, 2.8, 1.2, 2.5 (b) 1 
1
2 

, 6
2
3 

, 1
5
6

(c) 22, 5, 14, 6, 8 (d) 4, 7, 8, 11, 2, 6, 3, 9, 13
(e) 14, 16, 8, 10, 7, 5 (f) 77, 43

(g) 2 
2
3 

, 1
3
4 

, 3
1 
4 

,
1 
3 

(h) 1, 3, 9, 11, 4, 3, 12

(i) 14, 24, 31, 16 (j) 5, 10, 12, 14, 6
(k) 8, 5, 2 (l) 10, 6, 8, 4 (m) 2, 7, 5, 1, 10

4. From the given data, find the range. Hint: See the section under Range. 
See Example 4a.

(a) 3, 4, 7, 28 (b) 101, 7, 2, 94
(c) 38, 49, 86, 99, 31, 2 (d) 2, 8, 4, 35, 44
(e) 39, 98, 401, 30, 11 (f) 15, 25, 7, 5

5. Find the median. Hint: See the section on Median, see Example 4f.

(a) 4, 8, 1, 6, 4 (b) 9, 5, 8, (f) 7, 12, 3

(g) 4.2, 3.1, 6.4, 1.8, 6.2 (h) 7 
1
2 

, 6
1 
3 

, 8
3
4 

, 6
2
3 

, 7
1 
4 

(i) 6.3, 4.7, 8.4

6. Find the median. Hint: See the section on the Special Method of Finding the
Median.

(a) 2, 8, 5, 3 (b) 3, 7, 8, 1 (c) 12, 2, 4, 6, 1, 3
(d) 12, 4 (e) 4, 6 (f) 3, 4, 8, 2, 7, 9

(g) 110, 112, 100, 98 (h) 2.4, 2.8, 4.2, 6.4 (i) 7 
1
2 

, 6
2
3 

, 2
2
3 

, 1
3
4

7. Find the mode. Hint: See the section on Mode. See Example 4d.

(a) 2, 3, 7, 8, 2, 9, 3, 2 (b) 4, 1, 6, 9, 4, 2, 4, 1
(c) 9, 11, 6, 7, 9, 4, 9 (d) 1, 4, 6, 1, 7, 1, 2, 6, 4
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(e) 4, 1, 5, 1, 6, 5, 8, 5 (f) 2, 6, 9, 4, 6, 2, 6
8. Find the mode and the range. Hint: See the section on Mode and Range.

See Examples 4a and 4d.

(a) 12, 14, 4, 12, 3, 1, 12, 14 (b) 19, 24, 6, 19, 4, 2
(c) 3, 6, 9, 10, 6, 24, 4 (d) 1, 4, 5, 6, 5, 13, 5

(e) 2.5, 6.8, 4.1, 3, 6.8, 7.2 (f) 4
1
2

, 1
7
8

, 6
4
5

, 1
7
8

, 2

(g) 2
3
4

, 1
1
2

, 8
3
7

, 2
3
4

, 6, 2
3
4

(h) 1.5, 7.5, 2.5, 2.5, 1.5, 2.5, 1.5

9. The mean of 3 numbers is 2. What is the fourth number such that the mean of
all the four numbers should be 5. Hint: See Example 5.

10. The mean age of 2 girls is 4 years. What should be the age of the third girl
such that the mean of all three girls should be 6 years? Hint: See Example 5.

11. The mean of 5 numbers is 7, what should be the sixth number for the mean
of all the 6 numbers to be 4? Hint: See Example 5.

12. The mean of the ages of 3 girls is 14 years, what should be the age of the fourth
girl such that the mean age of all the 4 girls should be 12 years? Hint: See
Example 5.

Challenge Questions
13. Find the average. Round off your answer to the nearest whole number.

(a) 2, 6, 14 (b) 14, 28, 31, 43 (c) 2.4, 6.9, 1.3
(d) 1.6, 10.4 (e) 36, 54, 104, 64 (f) 3, 7, 8, 4, 9

(g) 2
3
4

, 3, 4
1
2

, 2
1
4

(h) 10
3
4

, 11
1
4

(i) 4.4, 6.9, 3.3

14. Find the range and the mode.

(a) 1, 7, 6, 1, 4, 1, 9 (b) 14, 2, 8, 1.4 (c) 2.2, 4.8, 2.2, 4
(d) 8, 10, 17, 10, 34, 10 (e) 2, 2, 4, 8, 4, 9, 4 (f) 6, 7, 11, 14, 7

15. Find the mean.

(a) 2, 3, 4 (b) 10, 22 (c) 1.2, 4.3, 3.5

(d) 14
2
6

, 82
2
3

, 2 (e). 31, 3 (f). 12, 6, 12

16. Find the mean.
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(a) 2, 9, 7, 1, 4 (b) 1, 6, 8, 2, 10, 3 (c) 2, 4, 1, 8

(d) 2.2, 4.2, 6.8, 1.8 (e) 1 
1
4 

, 6
1
2 

, 2
1 
4 

(f) 7, 9

17. The mean of 3 numbers is 6. What should be the fourth number such that the 
mean of all the four numbers should be10?

Answers to Selected Questions 
1(b) $4.00 3(a) 3 4(a) 25 9. 14
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PROPORTION

A proportion is an equation stating that two ratios are equal.

For example,
30
10

15
5

is a proportion because when each ratio
30
10

and
15
5

are

reduced to the lowest terms, it can be seen that both ratios are equal as shown:

3
30
10

30
10

3, the ratio
30
10

is reduced to the lowest term by dividing by 10.

1

3
15
5

15
5

3, the ratio
15
5

is reduced to the lowest term by dividing by 5.

1

By reducing
30
10

and
15
5

to the lowest terms, it can be seen that each ratio is equal

to 3, and therefore, both ratios are equal and we can then conclude that
30
10

15
5

is a

proportion. In fact we have written a proportion by writing that
30
10

15
5

or

30 : 15 15 : 5, and in each equation we are showing that the relationship of the
numbers 30 to 10 is the same as the relationship of the numbers 15 to 5.
Note that the ratio 30 : 10 has the same value as the ratio 15 : 5 because when
ratios are reduced to the lowest terms, their values are not changed.

Property of Proportion

Rule 1: The cross products of a proportion are equal, such that if
a
b

c
d

then ad bc,
and that b and d are non-zero numbers.
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If
a
b

c
d

, then the cross products are:

a c which is ad = bc  and b  0 and d  0
b d where  means "not equal to".

Cross product means to multiply diagonally as shown above.
Note: To make sure that ratios are equal, or are a proportion, we multiply the
cross products and compare the value of each cross product, and if the cross
products are equal, then the ratios are equal or are a proportion. We can also show
that two ratios are equal by reducing each ratio to the lowest term. If the lowest
terms are equal, then the two ratios are equal.

Summary
The two methods used to identify proportions are:
1. cross products.
2. lowest terms.

Example 1

Are the ratios
2
3

3
4

a proportion?

Solution
Using the rule, the cross products of a proportion are equal.
The cross products are shown:

2 3
3 4

2 4 3 3
8 9 The sign means not equal to.

Since 8 is not equal to 9, the ratio
2
3

3
4

is not a proportion.

Example 2
Mr. Johnson drove 60 miles in 2 hours. On the next day, he drove 90 miles in 3
hours. Write a proportion and determine if the proportion is true or false.
Solution
The proportion can be written as:

60 : 2 90 : 3 or
60
2

90
3

Using Rule 1, the cross products of a proportion are equal, and therefore, we
can use cross products to determine if the proportion is true or false.

60 90
2 3
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60 3 2 90
180 180

Since the cross products of the ratios are equal, the proportion is true.

Example 3
Last year, Blengo Middle School was cleaned by 6 people in 10 days. This year,
the school was cleaned by 4 people in 12 days working at the same rate as that
of last year. Write a proportion and determine if the proportion is true or false.
Solution
The proportion can be written as:

6 people : 10 days 4 people : 12 days or
6
10

4
12

Using the Rule 1, the cross product of a proportion are equal, determine if the
proportion is true or false.

6 4
10 12

6 12 10 4 ( means not equal).
72 40

Since the cross products are not equal, the proportion is false.

Rule 2
To find a missing number (y) in a proportion, find the cross products, and
then divide as needed.

Example 4

Find the value of y in the proportion
y
4

5
2

Solution
Using Rule 2, which states that, "to find a missing number (y) in a proportion,
find the cross products, and then divide as needed," solve the problem as shown:

y 5 or y × 2 = 4 × 5 
4 2

2y 20 ———————— A

Divide each side of equation A by 2 to obtain y.

2y
2

20
2

136



y 10
2y
2

20
2

Divide by 2.

1 1

y 10

Example 5
Solve the proportions:

(a)
2
5

y
100

(b)
2

1.8
4
y

Solution
(a) Using Rule 2,

2 y or 2 × 100 = 5 × y 
5 100

200 5y —————————– A

Divide each side of equation A by 5 to obtain y.

200
5

5y
5

40 y
200
5

5y
5

1 1

40 y, or y 40.
(b) Using Rule 2,

2 4
1.8 y or  2 × y = 1.8 × 4

2y 7.2 —————– B

Divide each side of equation B by 2 in order to obtain the value of y.

2y
2

7.2
2

y 3.6
2y
2

7.2
2

1 1
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y 3.6

Example 6
Solve the proportions:

(a)
y 2

5
y
4

(a)
y 3

y
8
6

Solution
(a) Using Rule 2,

y + 2 y
5 4      or  (y + 2) × 4 = 5 × y

y 4 2 4 5 y
4y 8 5y —————— A

Subtract 4y from each side of equation A in order to obtain the value of y as shown:

4y 8 – 4y 5y – 4y
8 y (Note: 4y – 4y 0, 5y – 4y y)
y 8

(b) Using Rule 2,

y + 3 8
y 6      or  (y + 3) × 6 = y × 8

y 6 3 6 y 8
6y 18 8y ——————- B

Subtract 6y from each side of equation B in order to eliminate the 6y at the left

side of the equation B as shown:

6y 18 – 6y 8y – 6y (Note: 6y – 6y 0, and 8y - 6y 2y)
18 2y —————————————————– C

Divide each side of equation C by 2 to obtain the value of y as shown:

18
2

2y
2

9 y
18
2

2y
2

1 1

9 y, or y 9
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Example 7
Find the value of y in the following proportions.

(a)
4

y – 2
5

y 5
(b)

y – 6
y 8

2
3

Solution
(a) Using Rule 2,

4 5
y - 2 y+ 5       or  4 × (y + 5) = (y - 2) × 5

4 y 4 5 y 5 – 2 5
4y 20 5y – 10 ————— A

Subtract from each side of the equation A in order to eliminate 4y from the left

side of equation A as shown:

4y 20 – 4y 5y – 10 – 4y (Note: 4y – 4y 0 , 5y – 4y y)
20 y – 10————————— B

Add 10 to each side of equation B in order to obtain y at the right side of equation

B as shown:

20 10 y - 10 10 (Note: –10 10 0)
30 y, or y 30

(b) Using Rule 2,

y - 6 2
y + 8 3  or  (y - 6) × 3 = (y + 8) × 2 

y 3 - 6 3 y 2 8 2 Multiply
3y – 18 2y 16 ————— C

Add 18 to each side of equation C in order to eliminate 18 from the left side

of equation C as shown:

3y – 18 18 2y 16 18 (Note: –18 18 0)
3y 2y 34 —————————————————– D

Subtract 2y from each side of equation D in order to eliminate 2y at the right side

of equation D as shown:

3y – 2y 2y 34 – 2y (Note: 3y – 2y y, 2y – 2y 0)
y 34

Exercises
1. What is a ratio?
2. What is a proportion?
3. Comparing a ratio and a proportion, what is the difference between a ratio and

a proportion?
4. Write a ratio that forms a proportion, and then write another ratio that does not
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form a proportion, and explain your reasoning. Hint: See Examples 1 to 3. 
5. Determine which proportions are true or false: Hint: See Examples 1 to 3.

(a) 
1
2 

3 
7 

(b)
1 
3 

1 
4 

(c)
1
2 

3 
6 

(d)
1 
3 

4 
12

6. Solve each proportion for the missing number. Hint: See Examples 4 and 5.

(a) 
y
2 

3
4 

(b)
2 
y 

1 
8 

(c)
2
3 

y 
6 

(d)
5 
y 

3 
6

(e) 
6
y 

2 
7 

(f)
3
4 

y 
8 

(g)
3 
2 

5 
y 

(h)
2.5 
5 

y 
3

(i) 
3
y 

2.1 
1 

(j)
4 
y 

4 
7 

(k)
2 
7 

? 
49 

(l)
2 
c 

20 
48

(m) 2 : 5 n : 4 (n) 4 : 3 5 : a (o) y : 8 1 : 32 (p) c : 2 3.6 : 6

7. Solve the proportions. Hint: See Example 6a.

(a) 
y 1

2 
y 
4 

(b)
2 y

3 
y 
6 

(c)
y 3 

4 
y 
2

(d) 
3 y

4 
y 
8 

(e)
y 2 

3 
y 
6 

(f)
4 y 

4 
y 
3

8. Find y in the proportion. Hint: See Example 6b.

(a) 
y 2

y 
2
3 

(b)
y 1 

y 
2
3 

(c)
y 3 

y 
1 
4

(d) 
y 4

y 
4 
3 

(e)
y 4 

y 
3
4 

(f)
y 2 

y 
2 
4

9. Solve the proportion. Hint: See Example 7a.

(a) 
3

y – 2 
5 

y 5 
(b)

2 
y – 2 

3 
y 1 

(c)
2 

y – 1 
4 

y 2

(d) 
1

y – 1 
2 

y 2 
(e)

4 
y – 3 

2 
y 3 

(f)
1 

y – 1 
3 

y 4

10. Find y in the proportions. Hint: See Example 7b.

(a) 
y – 1
y 2 

1 
4 

(b)
y – 2 
y 4 

3
4 

(c)
y – 2 
y 5 

1 
5
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(d) 
y – 3
y 5 

2 
5 

(e)
y – 5 
y 4 

5 
2 

(f)
4 y 
y 3 

2
3

Challenge Questions 
11. Find the value of y in the proportions.

(a) 
y – 5
y 2 

1 
4 

(b)
6 

y – 3 
3 

y 6 
(c)

y 4 
y 

3
4

(d) 
6 y

6 
y 
4 

(e) 2 : 7 4 : y (f)
y 
4 

1 
16

(g) 
3
y 

3
4 

(h)
3 
16 

y 
32 

(i) y : 6 3 : 18

12. Find the missing number.

(a) 
2
3 

$10 
? 

(b)
$15 

y 
3
4 

(c)
6 feet 

y 
4 
6 

(d)
12
3 

y 
4 days

General Order of a Proportion for Solving Word Problems
Recall that a proportion is an equation stating that two ratios are equal, and in 
solving word problems, it is critical to set the terms of the two ratios in order, 
otherwise the solution of the problem will not be correct. For example, let us write 
the proportion for the following information. If 3 packages of pencils cost $8, what 
is the cost of 7 packages of pencils. The required proportion can be written as 
shown:

First ratio Second ratio

3 packages : $8 7 packages : y

First Second First Second
term term term term

Let y be the cost of 7 packages of pencils. The general order of the above proportion 
can be written as shown:

packages : $ packages : $ ———————— A

Note that the left side of the ratio of equation A has "packages" followed by 

the $ symbol and the same order "packages" followed by the $ symbol occurs at 
the right side of equation A . In order to solve word problems in proportion, 

the ratios must be written in the same order.
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Note carefully, that if the two ratios are written as a proportion without the correct
order of the terms of the ratios as shown:

packages : $ $ : packages,
the proportion will not be correct, and therefore, the answer will not be correct. It is
strongly suggested that in order to solve word problems involving proportions
the terms of the ratios must be written in the correct order.

REAL WORLD APPLICATIONS - WORD PROBLEMS
P

Example 1
Mr. Johnson drove 60 miles in 2 hours. How long will he take to travel 180 miles
if he is traveling at the same speed?
Solution
The proportion can be written as:

60 miles : 2 hours 180 miles : y or
60 miles

2
180 miles

y
where y is

the time taken to travel 180 miles.
Using Rule 2, which states that, "to find a missing number (y) in a proportion, find
the cross products and divide as needed," solve the problem as shown:

60 180
2 y        or  60 × y = 2 × 180 

60y 360 ——————– A

Divide each side of equation A by 60 to obtain the value of y as shown:

60y
60

360
60

y 6
60y
60

360
60

1 1

y
1

6
1

, or y 6 hours

Therefore, it takes 6 hours to travel 180 miles.

142

roportion



Example 2
If 2 packages of pens cost $6.40, how many packages can be bought for $38.40?
Solution
Let y be the number of the packages of pens that can be bought for $38.40.
The proportion can be written as:

2 packages: $6.40 y : $38.40 or
2 packages

$6.40
y packages

$38.40
Using Rule 2, find the cross product, and solve the problem as shown:

2   y

6.40 38.40 or 2 × 38.40 = 6.40 × y

2 38.40 6.40 y ———— A

Divide each side of equation A by 6.40 in order to obtain the value of y as shown:

2 38.40
6.40

6.40 y
6.40

1
2 38.40

6.40
6.40 y

6.40
1

6
2 38.40

6.40
y You may use a calculator to divide by 6.40.

1

2 6 y
12 y

Therefore, 12 packages of the pens can be bought for $38.40.

Example 3
Three shirts cost $10 and 7 shirts cost $25. Is this proportion false or true?
Solution
The proportion can be written as:

3 shirts : $10 7 shirts : $25 or
3
10

7
25

Using Rule 2, find the cross products, and note that the cross products of a
proportion are equal, therefore,

3 7
10 25       or   3 × 25 = 10 × 7

75 70,
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means not equal to. Since 75 70, the cross products are not equal, and therefore,
the proportion is false.

Example 4
A store sold 7 oranges for $3, how many similar oranges would be bought for $5.14?
Give your answer to the nearest whole number.
Solution
The proportion can be written as:

7 oranges : $3 y : $5.14 or
7 oranges

$3
y

$5.14
Let y be the number of oranges that can be bought for $5.14.
Using Rule 2, the cross products of a proportion are equal, and solve the
problem as shown:

7 oranges y
$3 $5.14  or  7 oranges × $5.14 = $3 × y

7 oranges $5.14 $3 y —————————– A

Divide each side of equation A by $3 in order to obtain the value of y as shown:

7 oranges $5.14
$3

$3 y
$3

1
7 oranges $5.14

$3
$3 y

$3
1

35.98 oranges
3

y Divide by 3

11.9 oranges y
Therefore, 12 oranges (to the nearest whole number) can be bought for $5.14.

Example 5
Red peppers are on sale for $.72 a dozen. What is the price of 32 peppers?
Solution
The proportion can be written as:

peppers : $ peppers : $ (general order of the proportion.)
12 peppers : $.72 32 peppers : y (a dozen 12)
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or

12 peppers
$.72

32 peppers
y

Let y be the cost of 32 peppers.
Using Rule 2, find the cross product divide as needed, and solve the problem
as shown:

        12 peppers                 32 peppers
$0.72 y                      or  12 peppers × y = $.72 × 32 peppers 

12 peppers y $.72 32 peppers ———————————————— A

Divide each side of the equation A by 12 peppers in order to obtain the value of

y as shown:
1 $.06

12 peppers y
12 peppers

$.72 32 peppers
12 peppers

You may use a calculator.

1 1

y $.06 32 $1.92
Therefore, 32 peppers will cost $1.92.

Example 6
If some special peanuts are priced at $1.80 per kg., how many kg. of the same type
of the peanut can be bought for $12.60?
Solution
The proportion can be written as:

$ : kg. $ : kg (general order of the proportion).

$1.80 : 1 kg $12.60 : y or
$1.80
1 kg

$12.60
y

Let y be the number of kg. that will cost $12.60.
Using Rule 2, find the cross product divide as needed, and solve the
proportion as shown:

$1.80 $12.60
1 kg. y        or   $1.80 × y = 1 kg. × $12.60. 

$1.80 y 1 kg $12.60 ——————— A

Divide each side of equation A by $1.80 in order to obtain the value of y as shown:
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1 7
$1.80 y

$1.80
1 kg $12.60

$1.80
You may use a calculator to divide.

1 1

y 1 kg 7 7 kg.
Therefore, 7 kg will cost $12.60.

Example 7
Elizabeth earned $20 for 4 hours of baby-sitting. At this rate, what would she earn
for 3 hours of baby-sitting?
Solution
The proportion can be written as:

$ : hours $ : hours (general order of the proportion).

$20 : 4 hours y : 3 hours or
$20
4

y
3

Let y be the amount earned in 3 hours.
Using Rule 2, find the cross products, divide as neede and solve the problem
as shown:

$20 y
4 hrs. 3 hrs.        or   $20 × 3 hrs. = 4 hrs. × y 

$20 3hr. 4hr. y ———————— A

Divide each side of equation A by 4 hr. in order to obtain the value of y as shown:

$5 1
$20 3hr.

4 hr.
4 hr. y

4 hr.
1 1

$5 3 y or y $15
Therefore, Elizabeth will earn $15 in 3 hours.

Example 8
A certain machine can print 3000 pages in 2 hours. At this rate, how many
minutes would it take to print 600 pages?
Solution
The proportion can be written as:
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pages : hours pages : hours (general order of the proportion.)

3000 pages : 2 hours 600 pages : y or
3000 pages

2 hr.
600 pages

y

Let y be the time taken to print 600 pages.
Using Rule 2, find the cross product divide as needed, and solve the
proportion as shown:

         3000 pages              600 pages
2 hr y

3000 pages y 600 pages 2 hr. ———————————– A

Divide each side of equation A by 3000 pages in order to obtain the value of y

as shown:

1
3000 pages y

3000 pages
600 pages 2 hr.

3000 pages
1

y
600 pages 2 hr.

3000 pages

y
600 pages 120 minutes

3000 pages
( 60 minutes 1 hr

60 2 120 minutes)

1
6

y
600 pages 120 minutes

3000 pages
(Divide by 100, and then by 6)

30
5

y
1 120 minutes

5
24 minutes.

Therefore, it will take 24 minutes to print 600 pages.

Example 9
Grace hit 6 home runs in 97 times at bat. At this rate, how many times at bat would
she need to hit 9 home runs? Round your answer to the nearest whole number.
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Solution
The proportion can be written as :

home runs : # of times at bat home runs : # of times at bat (General order)
6 home runs : 97 times at bat 9 home runs : y,

or
6 home runs

97 times at bat
9 home runs

y

Let y be the number of times at bat that would be needed to produce 9 home runs.
Using Rule 2, find the cross products, divide as neede and solve the
problem as shown:

    6 home runs                9 home runs
97 times at bat y

or 6 home runs y 97 times at bat 9 home runs ———————————- A

Divide each side of equation A by 6 home runs in order to obtain the value of y

as shown:
6 home runs y

6 home runs
97 times at bat 9 home runs

6 home runs

1
6 home runs y

6 home runs
97 times at bat 9 home runs

6 home runs
1

3

y
97 times at bat 9 home runs

6 home runs
(Divide by 3)

2

y
97 times at bat 3

2
291 times at bat

2
(97 3 291)

y 145.5 times at bat (Review decimal fractions).
y 146 times at bat to the nearest whole number. (Review Decimal

Therefore, 146 times at bat would be needed to hit 9 home runs.

Exercises
1. Eric drove 45 miles in 3 hours. How long will he take to travel 135 miles if he travels

at the same rate? Hint: See Example 1.
2. If 3 packages of candy cost $12.00, how many packages can be bought for
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$28.00. Hint: See Example 2. 
3. Determine which proportions are false and which are true. Hint: See Example 3.

(a) 
2
3 

6 
9 

(b)
2
3 

4 
7 

(c)
3 
5 

1 
4 

(d)
1
2 

6 
12

4. A store sold 5 mangoes for $4.00, how many similar mangoes can be bought for
$24.00? Hint: See Example 4. 

5. Oranges are on sale for $1.60 per dozen. What is the price of 4 oranges?
Hint: See Example 5. 

6. Red peppers are on sale for $.64 a dozen. What is the price of 30 peppers?
Hint: See Example 5. 

7. If some special apples are priced at $1.20 per pound, how many pounds of the 
same type of the of the apples can be bought for $3.00? Hint: See Example 6. 

8. Mary earned $63.00 for 7 hours of baby-sitting. At this rate, what would she 
earn for 2 hours of baby-sitting? Hint: See Example 7. 

9. A special machine can print 250 pages in 2 hours. At this rate, how many minutes 
would it take to print 95 pages? Hint: See Example 8. 

10. Judith hit 2 home runs in 13 times at bat. At this rate, how many times at bat will 
she need to hit 5 home runs? Round off your answer to the nearest whole number. 
Hint: See Example 9.

Challenge Questions 
11. A train covers 80 miles in 2 hours. How long will it take the train to travel 240 miles 

at the same speed? 
12. Five oranges cost $2.00 and three of the same type of oranges cost $4.00. Is the 

proportion true or false? 
13. John earned $30.00 for 5 hours of baby-sitting. At this rate, how much will he earn 

for 7 hours of baby-sitting?

Answers to Selected Questions 
1. 9 hours 6. $1.60

Cumulative Review
1. Find the area of each figure. The figures are triangles and a rectangle.

a.          b.           c.
6 cm

       6.5 ft         6 in.

            7 cm      5.3 ft      5 in.
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