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OBJECTIVES

1. The student should be able to distinguish between

correct and incorrect proportions.

2. The student should be able to solve a proportion

for one unknown quantity (given values for the

other three).

3. The student should be able to solve specific problems

involving proportions.
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Greetings! You are about to begin improving your knowledge

of basic mathematics. There are many important uses for the
mathematics you are learning.

This booklet is not like your ordinary books. It is designed

to help you learn as an individual. On the following pages
you will find some information about mathematics. After the
information is presented, you will be asked a question. Your
answers to these questions will determine how you proceed
through this booklet. When you have selected your answer
to the question, turn to the page you are told to.

Do not write in this booklet. You may wish to have a pencil

and some paper handy so you can write when you want to.

Remember this is not an ordinary book.

1. Study the material on the page.

2. Read the question on the page (you may want to
restudy the material on the page).

3. Select the answer you believe is correct.

4. Turn to the page indicated by your answer.

Are you ready to begin?

(a) Yes

(b) No

(c) HELP

Turn to page 1

Turn to page C

Go see your teacher
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Your answer mes (b) No.

Well, this booklet is a little different:

Go back and read page B again. After you have read it,

you will probably be ready to begin.
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In this unit we are going to study An.important

section of mathematics which is used mainly for

problem solving. This section is called Proportions,

The definition of a proportion is that it is a state-

ment of equality between two ratios. In more simple

language we would say that it is two ratios that are

equal to each other. To have a proportion, then, we

must have an equal sign and two ratios. Example:

1/3 = 2/6 is a proportion.

Have you forgotten what a ratio is? Well, just in case,

let's give you the definition. A RATIO IS ANY NUMBER

OF THE FORM a/b WHERE b # 0.

(Continue on next page)
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There are two ways in which proportions are written.

Let's Aemonstrato hy way nf an example. We will use

the two equivalent fractions 2/5 and 4/10. The most

common way of writing a proportion is simply setting

the two equivalent fractions equal to each other. We

then have 2/5 = 4/10. The other way is to write each

ratio with a colon (:) and the equal sign with a

double colon (::). Then we have 2:5::4:10. This is

read as 2 is to 5 as 4 is to 10.

Remember now, 2/5 = 4/10 and 2:5::4:10 are two different

weys of writing the SAME relationship.

Turn to page 2 now and continue.
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Here is your first question.

Is the fraction 5/6 also a ratio?

(a) Yes Turn to page 5

(b) Mo Turn to page 4
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Incorrect!

While we do have two ratios and an equal sign, you

should notice that the two ratios CANNOT be set

equal to each other. In other words, 2/3 = 5/6 is

not a true equality since 2/3 = 4/6, NOT 5/6.

Remember, to have a proportion, the two ratios must

be equivalent to each other.

Return to page 5 and try again.
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Your answer is incorrect:

The fraction 5/6 is in the form a/b where b t 0,

therefore, it is also a ratio by definition. In fact

all integers and fractions are also ratios.

Now you should make a choice.

(a) I would like a little more work on ratios.
Turn to page 6

(b) I'm ready to continue the unit now.
Turn to page 1
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Okay, 5/6 is a ratio. In fact any fraction or

integer is a ratio.

Now, let's continue with this question.

Is 2/3 = 5/6 a proportion?

(a) Yes Turn to page 3

(b) No Turn to page 9
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Ratios are a very important part of this unit. You

really should become quite familiar with them.

Therefore, go to Unit 4 and study the concept of

ratio.

Return to page 1 of this Unit when you have finished

Unit 4.
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Very good: 4/2 = 2 is a proportion.

Is 2:3::9:4 a proportion?

(a) Yes Turn to page 8

(b) No Turn to page 11
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Incorrect!

While the numbers are written in the form of a

proportion, you should see that 2/3 and 9/4 are not

equivalent. Therefore, it can't be a proportion.

Return to page 7 and try again.
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Correct, 2/3 = 5/6 is not a proportion.

Is 4/2 = 2 a proportion?

(a) Yes Turn to page 7

(b) No Turn to page 10
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Wrong answer!

Since I'm sura you know that 4/2 does equal 2, I feel

that you thought that 2 was not a ratio. However, 2

can be written as the fraction 2/1 and therefore it

fits the definition of a ratio. In fact all rational

numbers (whole numbers and fractions) are ratios since

they all are of the form a/b, where b # 0.

Return to page 9 and try again.
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Very good! Your answer is correct.

To continue, we need to know some of the terminology

that pertains to proportions. First of all, there are

4 terms to a proportion. Let's leak at the terms by

way of an example. Consider the proportion 1/2 = 3/f

(1:2::3:6); the 1 is the first term, the 2 is the second

term, the 3 is the third term, and the 6 is the fourth

term.

To go one step further, the second and third terms are

called the means, and the first and fourth terms are

called the extremes. Using the example above, the

extremes are 1 and 6, while the means are 2 and 3.

Mow, let's use what we have just learned.

What are the means of the proportion 2/3 = 4/6 ?

(a) 2 and 3 Turn to page 13

(b) 4 and 6 Turn to page 20

(c) 2 and 6 Turn to page 17

(d) 3 and 4 Turn to page 15
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You seem to be having trouble identifying the terms

of a proportion.

Go back to page 11 and read the material there carefully.

Then continue from there.
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Incorrect!

The means of a proportion are the second and third terms

of the proportion. Remember the example: 1:2::3:6

(1/2 = 3/6), well the 2 and the 3 are the means. In

other words, the means, 1: 1-17:71 :6, refer to the two

middle terms.

Try this problem.

What are the extremes of the proportion 2:4::3:6 ?

(a) 2 and 6 Turn to page 15

(b) 3 and 6 Turn to page 16

(c) 4 and 3 Turn to page 12
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Incorrect! 5 is the second term of the proportion

3/5 =

It should be real easy to see the second term of the

proportion if you wrote 3/5 = 6/10 as 3:5::6:10.

Just count down the line. (3) : (5) :: : (170)

1st 2nd 31'd

term

Answer this question.

What is the third term of the proportion a/b = c/d

(a) b Turn to page 12

(b) d Turn to page 19

(c) Neither of them Turn to page 18
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Your answer is corrects

Let's continue with this problem.

What is the second term of the proportion 3/5 = 6/10 ?

(a) 6 Turn to page 21

(b) 5 Turn to page 18

(c) Neither of them Turn to page 14
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Wait a minute! The 3 and the 6 form one of the

ratios, thus they are not the means or the extremes.

Return to page 17 and try again.
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Incorrect!

The means of a proportion are the second and third terms

of the proportion. Remember the example: 1:2::3:6

(1/2 = 3/6), well the 2 and the 3 are the means. In

other words, the means, 1:12::31:6, refer to the two

middle terms.

Try this problem.

What are the extremes of the proportion 2:4::3:6 ?

(a) 2 and 6 Turn to page 15

(b) 3 and 6 Turn to page 16

(c) 4 and 3 Turn to page 12
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%/emir lact angwr was correct: Let's now look at

the more useful side of proportions, namely problem

solutions.

The main idea involved in solving a proportion is:

"THE PRODUCT OF THE MEANS IS EQUAL TO THE PRODUCT OF

THE EXTREMES."

Let's look at some examples:

(a) If 1/2 = 3/6, then 1.6 = 23 and 6 = 6

(b) If 3/5 = 6/10, then 3.10 = 5.6 and 30 = 30

(c) If 2 1/2 = 3/4, then 2 1/2. 4 = 3 1/3. 3 and 10 = 10

rra
You should see that the product of the means is always

equal to the product of the extremes if ue hava a propor-

tion.

(Continue on next page)
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Now, how do we solve a problem with this idea? Very

simple. Let's look at an exampla prnh1Pm; namely

x/3 = 4/6. The question simply is: What number does

x stand for if x times 6 must be equal to 4 times 3 ?

Well, 4 times 3 = 12. What Ones 6 will equal 12 ?

2, of course.

You try one.

What number for x will make x/5 = 4/10 a proportion?

Turn to page 27

Turn to pre 25

Turn to page 23
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Wait a minute:

d was the last or the fourth term of the proportion.

you were asked to find the third term.

Go back to page 21 and make another selection.
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Incorrect!

The means of a proportion are the second and third terms

of the proportion. Remember the example: 1:2::3:6

(1/2 = 3/6), well the 2 and the 3 are the means. In

other words, the means, 1:12::31:6, refer to the two

middle terms.

Try this problem.

What are the extremes of the proportion 2:4::3:6 ?

(a) 2 and 6 Turn to page 15

(b) 3 and 6 Turn to page 16

(c) 4 and 3 Turn to page 12
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Incorrect! 5 is the second term of the proportion

3/5 = 6/10.

It should be real easy to see the second term of the

proportion if you wrote 3/5 = 6/10 as 3:5::6:10.

Just count down the line. (j) : ::

1 1 1 1

1st 2nd 3rd 4th

term

Answer this question.

Uhat is the third term of the proportion a/b = c/d ?

(a) b Turn to page 12

(b) d Turn to page 19

(c) Neither of them Turn to page 18
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Your answer is incorrect! Here is how to reason out

toe solution.

The problem was l/x = 3/18. Now, from the Rule that

the "product of the means equals the product of the

extremess" we see that x times 3 must equal 1 x 18 which

is 18. So, the question simply becomes, what number

times 3 = 18 ?

The answer to this question is

(a) 9 Turn to page 28

(b) 6 Turn to page 32
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Your answer is incorrect! Let's look at how to

work it.

Given the proportion x/5 = 4/10, we wish to find a

number for x which will make x times 10 = 4 times 5.

Since 4 times 5 = 20, what number times 10 will give you

20?

(a) 4 Turn to page 28

(b) 2 Turn to page 29
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Your answer is incorrect! Here is how to reason out

the solution.

The problem was l/x = 3/18. NOW, from the Rule that

the "product of the means equals the product of the

extremes," we see that x times 3 must equal 1 x 18

which is 18. So, the question simply becomes, what

number times 3 = 18 ?

The answer to this question is

(a) 9 Turn to page 28

(b) 6 Turn to page 32
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Very good! Correct anwer.

Work this problem.

What is the value of x in the proportion 1/x = 3/18 ?

(a) 9 Turn to page 22

(b) 18 Turn to page 24

(c) 6 Turn to page 26
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Very good! Your answer is correct.

You should have observed that in solving any proportion

by the rule that the product of the means equals the

product of the extremes we have always ended up with an

equation of the form a = bc where a and b are numbers.

You should know that the equation a = bc solved for c

is c = a/b. (Solutions of the equation a = bc are covered

in Unit 14")

Therefore, all solutions of a proportion involve just

two steps.

Step 1: Apply the rdie that the product of the

means equah the product of the extremes.

Step 2: Solve the equation of the form a = bc

for C.

(Continued on next page)
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Look at this example.

Example: x/3 = 5/6

Step 1: 6x = 15 (Product of means = product of

extremes)

Step 2: x = 15/6 (If a = bc, then c = a/b)

Then reduce your answer i necessary. In this case

we get x = 5/2 or 2 1 for our final answer.

2

Okay, now you solve 8/12 = x/1.5 for x.

(a) 1 Turn to page 39

(b) 8 Turn to page 35

(c) 2 1 Turn to page 41

2r
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Your answer is incorrect: Let's look at how to work

it.

Given the proportion x/5 = 4/10, we wish to find a

number for x which will make x times 10 = 4 times 5.

Since 4 ttmes 5 = 20, what number times 10 will give

you 20 ?

(a) 4 Turn to page 23

(b) 2 Turn to page 29
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Incorrect! Come now, it's not that hard.

Try to reason the problem out instead of dividing

or multiplying by whatever number comes to your head.

What number ttmes 4 is equal to 8 ?

(a) 4 Turn to page 30

(b) 2 Turn to page 29
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Correct!

Work this problem now.

If 7/2 = x/6, utat is the value of x ?

(a) 42 Turn to page 31

(b) 84 Turn to page 28

(0 21 Turn to page 25
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You seem to be having trouble solving equivalent

relationships.

Go study the concepts presented in Unit 14, and then

return to page 1 of this Unit.
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Whoops! 42/6 = 7 not 7/2!

Return to page 29 and try again.
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Correct!

Try this problem now.

If 3/1 = 24/x, then x = ?

(a) 1 Turn to page 38

(b) 8 Turn to page 26

(c) 72 Turn to page 28

1

i
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Correct:

Let's continue.

The value of x in the proportion 4/x = 2/.25 is

(a) 50 Turn to page 48

(b) 1/2 Turn to page 39

(c) 32 Turn to page 37

(d) 2 Turn to page 45
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Your answer is wrong! Here is the step by step method

for solving it.

We were given the proportion: 4/x = 3 1/3

0

Step 1: 3 1/3(x) = 4(2 1/2) [Product of the extremes =
product of the means]

Step 2: 3 1/3(x) = 10 [Multiplied 2 1/2 x 4.]

Step 3: x = 10 [Divided both sides of the equal

"SITS sign by 3 1/3. This is the solu-

tion of a = bc for c.]

Step 4: x = 3 [Divided 10 by 3 1/3.]

Okay, now you work this problem.

What is the value of x in the proportion x/4 = 4 1/2 ?
3

(a) 6 Turn to page 36

(b) 277 Turn to page 44

(c) 12 Turn to page 47
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Your answer is incorrect! Let's look at the solution

to the problem.

8/12 = x/1.5 tells us that 8(1.5) must equal 12(x).

Well, 8 ttmes 1.5 = 12. So, 12 Ones same number (x)

must equal 12. Therefore, x = 1.

Let's examine another way to work this problem. Since

we know that the Product of the Means = the Product of

the Extremes, we can write 12(x) = 8(1.5) immediately

from the problem. How, the problem is in the form of

a = bc.

(Continued on next page)
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Let's look at this solution step by step from our

problem of 8/12 = x/1.5

Step 1: 12(x) = 8(1.5) [Product of the means =
product of the extremes.]

Step 2: 12(x) = 12 [Oultiply 8 x 1.5)

Step 3: x = 12/12 [Divide both sides of the equal

sign by 12.3

Step 4: x = 1 [Reduce]

You try a problem now.

Uhat is the value of a in a/3 = 15/5 ?

(a) 1 Turn to page 37

(b) 3 Turn to page 42

(c) 9 Turn to page 33
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Your answer is correct:

Here is your next problem.

What is the value of c in the proportion 2 1/2 = c ?

5 TITY

(a) 250 Turn to page 47

(b) 5/8 Turn to page 46

(c) 10 Turn to page 42

1
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No: Urong answer.

Remember: THE PRODUCT OF THE MEANS MUST EQUAL THE

PRODUCT OF THE EXTREMES.

Check your answer to be sure you are right.

Let's try this problem.

If x/12 = 3/4 then by the rule above we know that

4(x) = 12(3). Now; what does x = ?

(a) 16 Turn to page 49

(b) 36 Turn to page 45

(c) 9 Turn to page 33



1

M./
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What?? 1 x 3 = 24 ?: Come on now, you are not

trying very hard.

Return to page 32 and work the problem again.
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Correct! Keep up the gOnd work.

Try this problem.

If 4/x = 3 1/3, then what is the value of x ?
2 1/2

(a) 25/12 Turn to page 34

(b) 16/3 Turn to page 40

ic) 3 Turn to page 43
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Your answer is wrong: Here is the step by step method

for solving it.

Ile were given the proportion: 4/x = 3 1/3
2 1/2

Step 1: 3 1/3(x) = 4(2 1/2) [Product of the extremes =
Product of the means.]

Step 2: 3 1/3(x) = 10 [Multiplied 2 1/2 x 4]

Step 3: x = '10
3 1/3

[Divided both sides of the equal
sign by 3 1/3. This is the solu-

tion of a = bc for c.]

Step 4: x = 3 [Divided 10 by 3 1/3]

Okay, now you work this problem.

Uhat is the value of x in the proportion x/4 = 4 1/2 ?
3

(a) 6 Turn to page 36

(b) 27/8 Turn to page 44

(c) 12 Turn to page 47
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Your answer is incorrect: Let's look at the solution

to the problem.

8/12 = x/1.5 tells us that 3(1.5) must equal 12(x).

Well, 8 times 1.5 = 12. So, 12 times some number (x)

must equal 12. Therefore, x = 1.

Let's examine another way to work this problem. Since

we know that the Product of the !leans = the Product of

the Extremes, we can write 12(x) = 8(1.5) immediately

from the problem. Now, the problem is in the form of

a = bc.

(Continued on next page)

1

i
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Let's look at this solution step by step frcm our

problem of 8/12 = x/1.5

Step 1: 12(x) = 8(1.5) [Product of the means =
Product of the extremes.]

Step 2: 12(x) = 12 [Multiply 8 x 1.5]

Step 3: x = 12/12 [Divide both sides of the equal

sign by 12.]

Step 4: x = 1 [Reduce]

You try a problem now.

What is the value of a in a/3 = 15/5 ?

(a) 1 Turn to page 37

(b) 3 Turn to page 42

(c) 9 Turn to page 33



r
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No! Wrong answer.

Remember: THE PRODUCT OF THE HEANS 11UST EQUAL THE

PRODUCT OF THE EXTREaS.

Check your answer to be sure you are right.

Let's try this problem.

If x/12 = 3/4 then by the rule above we know that

4(x) = 12(3). Now, what does x = ?

a) 16 Turn to page 49

(b) 36 Turn to page 45

(c) 9 Turn to page 33
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Correct! You're doing fine. Let's continue now by

working problems that use proportions. These problems

came from the fields of Chemistry, Electronics, Geometry,

etc. Here is an interesting one for you.

If any two figures are similar, then their correspond-

ing sides are proportional. Look at these4 two similar

figures.

4
reMINNEme

/

6

9

What is the value of c in the larger figure if the

smaller figure has sides as listed in the figure?

(a) 7 1

Turn to page 57

(b) 4 Turn to page 53

(c) 6 Turn to page 50
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Ho: Did the product of the means equal the product of

the extremes? You can always check your answer that

wey.

Try this problem.

The value of P in 1/2 = 1/4 is

(a) 7/8 Turn to page 37

(b) 7 Turn to page 49

(c) '14 Turn to page 36

1
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relationships.

You will find that Unit 14 (Solutions of A = BC) will

help you learn the concepts needed to solve these

problems.

Finish Unit 14 before returning to page 18 of *4.1is Unit.

i

i
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Wait a minute: (5/8) (5) doesn't equal (2 1) (20).

Renemher, check your answer using the rule of proportions.

That is, the product of the means equals the product of

the extremes.

Return to page 36 and try again.
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No! Oia the product of the means equal the product of

the extremes? You can always check your answer that

way.

Try this problem.

The value of P in 1/2 = 1/4 is .

(a) 7/8 Turn to page 37

(b) 7 Turn to page 49

(c) 14 Turn to page 36
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Whoops! You forgot that there was a decimal point

4.,
lig your problem.

Return to page 33 and try again.

.(1
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You seem to be having problems solving equivalent

relationships.

You will find that Unit 14 (Solutions of A = BC) will

help you learn the concepts needed to solve these

problems.

Finish Unit 14 before returning to page 18 of this Unit.
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You're cc-"ect. Good work.

Try this problem.

7

Look at the figure

to the right.

9

-

15

If the figure on the inside is similar to the figure

on the outside, then what must be the value of x ?

(a) 12 Turn to page 54

(b) 5 Turn to page 56

(c) 3 Turn to page 62
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Very good! That's correct. Now work this one.

(......woo.......rms. 1001

r
1_ ...1._____

A surveyor sights over the top of a 20 foot stick to

the top of an old brick chimney. If the surveyor is

100 feet from the chimney and 5 feet from the stick,

how high is the chimney? (Hint: we have tto similar

triangles, so their sides are proportional)

(a) 1 foot

(b) 25 feet

(c) 400 feet

Turn to page 60

Turn to page 55

Turn to page 50
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Incorrect! You set up the wrong proportion.

Remember, only CORRESPONDIMG. sides are PROPORTIONAL.

Return to page 58 and try again.

6
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Ho, you didn't quite get it.

Look at the two figures below.

4

6

c

9

By the corresponding sides being proportional we

mean that 5/a = 4/c = 5/a = 6/9.

Now since we wish to solve for c, we take the ratio

that has c in it. Also, since we only know haw to

solve for one unknown, we take the ratio with no

unknowns in it. Thus, we have the proportion 4:c::6:9.

Haw, mhat is the value of c when 4/c = 6/9 ?

(a) 6 Turn to page 51

(b) 8/3 Turn to page 61
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Incorrect: Here is how the problem is set up.

7

0

15

Since two of the corresponding sides are in a ratio

of 4/12 then x and 15 must be in the ratio of 4/12.

Therefore, 4/12 = x/15. (Notice that the two numerators

belong to the same figure and the two denominators belong

to the same figure.)

Now, answer this question.

What is the value of x in the proportion 4/12 = x/15 ?

(a) 5 Turn to page 58

(c) 4 Turn to page 61



Page 55

Incorrect!

Since the triangles are similar, we know that the

corresponding sides are proportional. The correspond-

ing sides of the two triangles are (1) the heighth of

the chimney, (2) the heighth of the stick, (3) the

distance to the chimney, and (4) the distance to the

stick. Now, ws must set up the proportion.

a

Which of the following proportions is correct?

(a) hei hth of stick = distance to chtmney
heighth of chimney distance to stick

Turn to page 63

(b) Neighlh of stick = beightlifskimm_
distance to stick diiAalied itt thiMney

Turn to page 51
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Okay. That is the correct answer. Let's try a

problem from Chemistry.

If we have a balanced chemical equation, the amount of

chemicals used or made is proportional to the weights

of the chemicals. Let's consider this balanced

chemical equation:

Zn S ZnS

Since Zinc (Zn) weighs 65 and Sulfur (S) weighs 32, then

Zinc Sulfide (ZnS) weighs 97.

How, how much Zinc Sulfide (ZnS) would be made from 130

pounds of Zinc (Zn)?

(a) 130 Turn to page 59

(b) 97 Turn to page 67

(c) 194 Turn to page 70



Page 57

No! You didn't quite gat it.

Look at the two figures below.

6

9

By the corresponding sides being proportional we

mean that 5/a = 4/c = 5/a = 6/9.

How, since we wish to solve for co we take the ratio

that has c in it. Also, since we only know how to solve

for one unknown, we take the ratio with no unknowns in

it. Thus, we have the proportion: 4:c::6:9.

Mow, what is the value of c when 4/c = 6/9 ?

(a) 6 Turn to page 51

(b) 8/3 Turn to page 61



Correct:

How work this one.

Page 58

3 c

If the two triangles above are simdlar, then the

value of a is ?

(a) 4 Turn to page 52

(b) 1 I Turn to page 64

Cr

(c) 2 Turn to page 56



Page 59

Incorrect:

The balanced equation with its weights looks like this:

130 lbs. x

Zn + S - - - - - - ZnS
65 97

Now, everything is proportional, so what must be the

value of x ?

(a) 97 Turn to page 71

(b) 194 Turn to page 73



Page 60

What? A 1 foot chimney. Be serious now. Our

answer should be reasonable.

Return to page 51 and make a different choice.



Page 61

You seem to be having trouble solving a basic

proportion.

Return to page 18 and continue from there.



Page 62

Incorrect: Here is how the problem is set up.

9
^.......rM4m ...==.=INUMI+. MMP...,..3w...... ."...W

;10Pln:l.
2 ----=.

--4-14"""ftt.',

4 4 ----.--, 12

---'47---'="----
--...--.7=-------;?-r,

t--- ---"..--."-----

15

Since two of the corresponding sides are in a ratio

of 4/12 then x and 15 must be in the ratio of 4112.

Therefore, 4/12 = x/15. (Notice that the two nmmerators

belong to the same figure and the two denominators belong

to the same figure.)

Now answer this question.

Uhat is the value of x in the proportion 4/12 = x/15 ?

(a) 5 Turn to page 58

(c) 4 Turn to page 61



Page 63

Incorrect!

"Heighth of stick" does not correspond to the "distance

to chimney." Remember only corresponding sides of similar

figures are proportional.

Return to page 55 and make another selection.



Page 64

Incorrect! You set up the wrong proportion,

Remember, only CORRESPONDING sides are PROPORTIONAL.

Return to page 58 and try again.



Page 65

Your answer is incorrect! Let's take a closer look at

the problem.

When you substituted into the equation 1 = 1 + 1 you
Rt Pri 11.2

came up with the equation 1 = 1 + 1 . Now, 1 = 1 + 1

1Tt 2. .5
14 lr T

is not a proportion. Why? Because we don't have TWO

ratios set equal to each other. The 1/2 + 1/3 is HOT a

ratio. However, if we add the 1/2 and 1/3 together to

get 5/6, then we will have a ratio and 1 = 5 will be
Rt 6

a pmportion.

Remember: Add together the resistances to form a propor-

tion. Then solve the proportion.

Now, let's solve 1 = 1 + 1 for Rt. Your answer will be:

It 2 3

(a) 1 1 Turn to page 69
Tr

(b) 6 Turn to page 71



Page 66

Incorrect!

The amount of oxygen to its weight is proportional

to the amount of water to its weight.

Return to page 73 and set up the proportion and work

the problem again.



Page 67

Incorrect!

The balanced equation with its weights looks like this:

130 lbs. x

Zn + S I ZnS/
65 97

How, everything is proportional, so what must be the

value of x ?

(a) 97 Turn to page 71

(b) 194 Turn to page 73



Page 68

Incorrect!

The amount of oxygen to its weight is proportional to

the amount of water to its weight.

Return to page 73 and set up the proportion and work

the problem again.



Page 69

Correct:

Now work this one.

What will be the value of Rt in 1 = 1 + 1 + 1 if we

Rt R1 R2 R3

have three resistances with R1 = 6, R2 = 2, and R3 = 3 ?

(a) 1 Turn to page 76

(b) 11 Turn to page 75

(c) L Turn to page 72

11



Page 70

Very good! You are correct agaitL. Let's extend nur

problem solving to the field of electronics now.

In electricity the total resistance of a parallel

circuit is given by the relationship 1 = 1 + 1 + 1 + ...

Rt R1 R2 R3

where Rt = total resistance, RI = resistance of resistor 1,

R
2

= resistance of resistor 2, etc.

Mum, what is the value of Rt if there are only two

resistors and R1 = 2 ohms and R2 = 3 ohms.

(a) 1.2 Turn to page 76

(b) 5/6 Turn to page 74

(c) 5 Turn to page 65



Page 71

You seem to be having 4.---b1 ertiv4tvl kne4e. rwrinnrUSUM ,Vau M mmwou. trovvy.".

tion.

Return to page 18 and continue from there.



Page 72

No! You combine (add) the resistances to form a

proportion. Then you solve the proportion for R
t.

Now, when you add the resistances from 1 = 1 + 1 + 1

Kt

you get

(a) 1 = 1

't
11 Turn to page 79

(b) 1 = 1

Rt Turn to page 77



Page 73

Correct:

Mau work this one.

How many pounds of oxygen are needed to produce 9 pounds

of water if the balanced chemical equation looks like

this:

2112 + 0
2

- - - - - - -` 2112 0

where Oxygen (02) weighs 32 and water (2H20) weighs 36?

(a) 128 Turn to page 66

(b) 9 Turn to page 68

(c) 8 Turn to page 76



Page 74

Your answer is incorrect! Let's takp a ninsor look at

the problem.

When you substituted into the equation 1 = 1 + 1 you
Rt RI R2

came up with the equation 1 = 1 + 1 Now, 1 = 1 + 1

is NOT a proportion. Why? Because we don't have THO

ratios set equal to each other. The la + 1/3 is EOT

a ratio. However, if we add the 1/2 and 1/3 together to

get 5/6, then we will have a ratio and 1 = 5 hill be

Tit -6-
a proportion.

Remember: Add together the resistances to form a propor-

tion. Then solve the proportion.

Now, let's solve 1 = 1 + 1 for R
t

. Your answer will be:
?ft

(a) 1 I Turn to page 69
5

(b) 6 Turn to page 71



Page 75

No! You combine (add) tha resistancpg 4.^a. ft...... .

pnaportion. Then you solve the proportion for Rt.

Now, when you add the resistances from 1 = 1 + 1 + 1
Ili ir IF -::r

you get ?

(a) 1 = I Turn to page 79

ITt 7
(b) 1 = 1 Turn to page 77

R
t



Page 76

Correct again! Now2 we ere gaing to solve paruentaue

problems using proportions.

This type of problem comes from one of the fundamental

relationships of percentage (Unit 15)2 namely that

Amount
Percent = Base . All we have to do is write percent

as a common fraction with a denominator of 100 and we

have a proportion problem.

Let's see how you do with this problem.

14 is % of 42.

(a) 300 Turn to page 89

(b) 5.88 Turn to page 78

(c) 33 1 Turn to page 85



Page 77

That's correct!

Now, go to page 69 and complete the problem.



Page 78

Incorrect. Let's look at the solution to this problem.

Amount

Since Percent = Base , the exact number, call it N,

nat we are looking for will be N = Amount . Now, in
100 Base

the problem, 14 is N % of 42, the amount is 14, the

base is 42 and we are looking for N.

Thus, N = 14

TO TIT

42N = 1400

and, k = 1400 = 33 1

-42

Try this problem now.

15 = % of 60.

(a) 25 Turn to page 83

(b) 40 Turn to page 80

(c) 9 Turn to page 86



Win PANM eAewu aucm w Li= fiaviviy uivuum auuIu9 Tremcions.

Go to Unit 5A, page 29, Booklet #I and review the

concepts presented there. Then return to page 18 of

this Unit.



Page 80

Your answer is incorrect! Come now, it's not that

hard.

Since N = Amount we can solve this proportion by
100 Base

using the rule that the product of the means equals the

product of the extremes. This gives the equation

N(Base) = 100(Amount). Then given two of the unknowns,

we can solve for the third by the methods we used in

solving the equation a = bc.

Try this problem now.

4% of 16 is

(a) 6.4 Turn to page 83

(b) 4 Turn to page 90



Page 81

Very good! You're doing fine.

Continue with this problem.

What is the value of x in the proportion 3x/8 = 18/24 ?

(a) 2 Turn to page 92

(b) 6 Turn to page 94

(c) 32/9 Turn to page 97



Page 82

Incorrect! You must have set the proportion up

incorrectly.

4e problem -aad: "If 40% of 25 students received

a "C" grad , how many students received "C's"?

The proportion you should have used is

(a) 40 = 25

Ttb. B Turn to page 80

(b) N = 25
NZ 40 Turn to page 93

(c) 40 = A
TM 25 Turn to page 91



Page 83

Correct!

Now work this problem.

15 = 30% of .

(a) 45 Turn to page 87

(b) 50 Turn to page 85

(c) 20 Turn to page 80



Page 84

Whoops! That is the amount of the discount. Uhat

did he actually pay for the suit? Because what you

actually pay is the price of the suit minus the

discount.

Return to page 91 and make another choice.



Page 85

Your answer is correct!

Let's continue with this problem.

If 40% of 25 students in a mathematics class received

a "C" prade, how many students received a "C" grade?

(a) 6 Turn to page 88

(b) 10 Turn to page 81

(c) 16 Turn to page 82



Page 86

Incorrect!

Amount
Percentage = Base , NOT Amount x Base.

Go back to page 78 and work the problem again.



Page 87

Incorrect!

Amount
percentage= Base , HOT times Amount or Base.

Return to page 83 and work the problem again.



Page 88

Incorrect! You must have set the proportion up

incorrectly. The problem read: "If 40% of 25 students

received a "C" grade, how many students received "C's"?

The proportion you should have used is

(a) 40 = 25
-ir Turn to page 80

(b) N = 25
TOU 40 Turn to page 93

(c) 40 = A
*100 TT Turn to page 91

adin110

3



Page 89

Tnorroct: ipec lnok at the solution to this problem.,

Amount
Since Percent = Base , the exact number, call it N,

that we are looking for will be N = Amount . Now,

TOT --urs-e-

in the problem, 14 is N % of 42, the amount is 14,

the base is 42 and we are looking for N.

Thus, N = 14
VW 42'

42N = 1400

and, N = 1400 = 33 1

Try this problem now.

15 = % of 60.

(a) 25 Turn to page 83

(b) 40 Turn to page 80

(c) 9 Turn to page 86



Page 90

You seem to be having trouble solving percentage

problems.

Go to Unit 15 and study percentage and solutions of

percentage problems. Then return to page 76 of this

Unit.

Go to Unit 15.



Page 91

roklmillWIlUvv.

Uork this problem now.

Joe Doe bought a suit at a discount sale where the

discount was 20%. If the original price tag was

$85.00, how much did he pay for the suit?

(a) $17.00 Turn to page 84

(b) $68.00 Turn to page 81

(c) $42.50 Turn to page 80



Page 92

Very Good!

Continue with this problem.

If 7/3 = 4a/6, what is the value of a?

(a) 3 1

CF Turn to page 100

(b) 1 5
!V Turn to page 96

(c) 42 Turn to page 105



Page 93

Wait a minute!

You were given that the percentage was 40. Therefore,

you are not solving for N, because N is the percentage

and is 40.

Go back to page 82 and try again.

4

i



Page 94

You seem to be having a little trouble. Let's look

at solutions of proportions in detail.

First of all, to solve any, proportion, we multiply

the two means and the two extremes and set them equal

to each other. This will always give us an equation

of the fonn a = bc where a and b are numbers.

Then we simply solve a = bc for c by the methods used

in Unit 14.

Let's look at solving these proportions in a step by

step manner.

Step 1: a/b = c/x (This represents our original pro-
portion where x is unknown and
a, b, and c are numbers)

Step 2: (bc) = ax (rhe product of the means = product
of the extremes. You should now
notice that the equation is in the
fonm of a = bc)

Step 3: x = (bc) (Solving the equation a = bc for

a c, we will always, obtain c = a/b)

(Continue on next page)



Page 94 (Cont.)

Step 4: Redura ynur answer if necessary.

Let's look at a couple of examples now.

Example 1:

Step 1: x/3 = 5/6 (Original Equation)

Step 2: 6x = 15 (Product of means = product
of extremes)

Step 3: x = 15/6 (Solving equation of the form
a = bc for c)

Step 4: x = 5/2 or 2 1 (Reduced Answer)
I

Example 2:

Step 1: 4/x = 2/5

Step 2: 2x = 20

Step 3: x = 20/2 = 10

Now you solve 15/1w = 5/2 for U4

(a) 1/6 Turn to page 106

(b) 30 Turn to page 98

(c) 6 Turn to page 101



Page 95

Oope. Divided incorrectly.

Return to page 101 and work the problem again.

1



Page 96

Your answer is incorrect! Here is the step by step

solution of the problem: 7/3 = 4a/6.

Step 1: 12a = 42 (Product of means =
extremes)

Step 2: a = 42/12 (Divided both sides
sign by 12)

Step 3: a = 7/2 or 3 1 (Reduced)
1!

product of

of equal

Okay, let's see if you can solve 5/3 = 8/R for R.

(a) 24 Turn to page 98

(b) 4 4 Turn to page 99

3.

(c) 5/24 Turn to page 103



Page 97

You seem to be having a little trouble. Let's look

J. A. 404Ame 4A plovi.s41
GU W11.41.1WID VI pwwpwulivua Du m%.yulig.

First of all, to solve my proportion, we multiply

the two means and the two extremes and set them equal

to each other. This will always give us an equation

of the form a = bc where a and b are numbers.

Then we simply solve a = bc for c by the methods used

in Unit 14.

Let's look at solving these proportions in a step by

step manner.

Step 1: a/b = c/x (This represents our original pro-

portion where x is unknown and

a, b, and c are numbers)

Step 2: (bc) = ax (The product of the means = product

of the extremes. You should nod

notice that the equation is in the

form of a = bc)

Step 3: x = 1151 (Solving the equation a = bc for

a c, we will goy! obtain c = a/b)

(Continue on next page)



Page 97 (Cont.)

Step 4: Reduce your answer if necessary.

Let's look at a couple of examples now.

Example 1:

Step 1: x/3 = 5/6 (Original Equation)

Step 2: 6x = 15 (Product of means = product
of extremes)

Step 3: x = 15/6 (Solving equation of the
form a = bc for c)

Step 4: x = 5/2 or 2 1 (Reduced Answer)

2

Example 2:

Step 1: 4/x = 2/5

Step 2x = 20

Step 3: x = 20/2 = 10

Now you solve 151w = 5/2 for w.

(a) 1/6 Turn to page 106

(b) 30 Turn to page 98

(c) 6 Turri to page 101



Page 98

Incorrect!

You're having trouble solving the equations which are in

the form a = bc for c. It's really not that hard. Look

at this example:

Example: 3x = 12

To solve for x, we divide both sides of the equation

by 3. Thus, x = 12/3 or 4.

Remember! Solving the equation a = bc for c will

always give us c equal to a divided by b.

Try this problen.

The value of x in x/2 = 1/2 is

(a) 2 Turn to page 104

(b) I Turn to page 101



Page 99

4 4 is the correct answer!
3.

Here is another problem for you.

Find the value of c in the proportion 1/6c = 2/16.

(a) 16 Turn to page 98

(b) 3/4 Turn to page 102

(c) 1 1 Turn to page 100
1.



Page 100

Excellent! You have completed this Unit,

Let's review what you have learned.

1. You have learned to recognize proportions and to

determine whether they are correct.

2. You have learned to solve any proportion contain-

ing only one unknown.

Now you are ready for a test on this Unit.

Tell your teacher that you have finished.



Page 101

Your answer is correct!

Cont4Ae with this one.

What is the value of Q in the proportion 4/7 = 8/2Q?

(a) 56 Turn to page 98

(b) 7 Turn to page 92

(c) 1 Turn to page 95
7

I



Page 102

Whoops:

Whey you solve the equation a = bc for c, y6u obtain

c = a/b. Remember you must divide both sides of the

equation by the same number.

Return to page 99 and work the problem again.



Page 103

Wrong answer:

Solutions of the equation a = bc for the variable c

will altemys be found by DIVIDING a by b.

Now, return to page 96 and apply this generality to

the problem.

Turn to page 96.



Page 104

You seem to be having problems solving basic proportions.

Turn to page 94 and study the material there carefully.

Then continue the Unit from there.

Turn to page 94.



Page 105

Your answer is incorrect:

Turn to page 94 and study the material on that page.

Then continue from there.

Turn to page 94.



Page 106

Incorrect:

After you multiply the means and extremes, you should

have an equation in the form of a = bc where a and b

are numbers.

Now, c is equal to a divided la:b. Remember?

Step 1: a = bc (Original equation)

Step 2: a/b = bc/b (Divided both sides of the equal

sign by b)

Step 3: a/b = c (Reduce)

Now, return to page 94 and work the problem again.



NORTHWEST REGIONAL EDUCATIONAL LABORABORY
400 Lindsay Building 710 S. W. Second Avenue

Portland, Oregon 97204

CAI MATHEMATICS

TEST QUESTIONS

UNIT 19 - PROPORTIONS

Directions! The correct answers will always be expressed in lowest terms.

1. 1/2 = 4/8 is a proportion

a) No

b) Yes

. In the proportion x/3 = 4/9, x equals

a) 4/27

b) 12

c) 1 1/3

3. The value of p in 1/4 = 1/8 is
5

a) 10

b) 5/8

c) 5/32

4. Given two similar triangles with sides of 2,3, and 4 and x,12, and y

respectively. The value of x is

a) 16

b) 8

c) 3

5. :: 9:2 is true when K equals

a) 13 1/2

b) 2/3

c) 6



Unit 19 (continued)

6. If 3/2 = 15/a, the value of a is

a) 22 1/2

b) 2

c) 10

7. If 1/Rt = 1/111 + 1/R2 and R1 = 3 and R2 = 6 then Rt =

a) 2

b) 9

c) 1/2

8. What is the value of q in the proportion 4/5 = 8/2i1

a) 5

b) 4

c) 3 1/5

9. 1:3::7:R is a correct proportion when R equals

a) 2 1/3

b) 3/7

c) 21

10. 3:5::5:6 is a correct proportion

a) Yes

b) No

11. If 1/Rt = 7/6, then Rt equals

a) 67

b) 7/6

c) 6/7

Page 2.'
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Unit 19 (continued) ?age

12. If 5/3 = 10/R, then R equals

a) 6

sn/1

c) 1 1/2

13. If 15% of 80 students received an "A" grade, how many students
received "A's"?

a)

b) 12

c) 5

14. Solve 1/3d = 2/27 for d

a) 2/81

b) 2/9

c) 4 1/2

15. Is 4/x = 12/3x a prcportion?

a) No

b) Yes

16. If Percentage = Amount .1- Base, then

a) Amount = Percentage + Base

b) Amount =Percentage times Base

c) Base = Percentage times Amount

17. Given that n/100 = 2 1/5, then n equals

a) 250

b) 220

c) 500/11

18. If a man received a 10% discount on a $90 suit, how much did he pay for
the suit?

a) $9

b) $67.78

c) $81



Unit 19 (continued) Page 4

19. Which of the following is not a correct proportion?

a) 4/2 = 2

b) 1/2 = 2/4

c) 2:6:.3:1

LO. 12 = % of 60

a) 30

b) 20

c) 50

21. What is the value of a in 2a/3 = 25/6 ?

a) 6 1/4

b) 4/25

c) 2 7/9

22. 1:x::3:18 is true for x equal to

a) 6

b) 18

c) 1/6

23. If two rectangles are proportional and the sides of one are 3 and 6

and the sides of the other are 2 and x then x equals

a) 9

b) 4

c) 1

24. Which of the following proportions is correct?

a) 1:3::3:1

b) 6:6::1:2

c) 2:5::6:15



Unit 19 (continued)

25. In a balanced equation the amounts of chemicals used are proportional

to the weight of the elements. So if it takes 46 pounds of Sodium to

make 100 pounds of salt and the atanic weight of Sodium is 23, then

the atomic weight of salt is

a) 50

b) 200

c) 125

Page 5
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1. b

2. c

3. a

4. b

5. b

6. c

7. a

8. a

9. c

1.0. b

U. c

12. a

1.3. b

ANSWER SHEET

UNIT 19 - PROPORTIONS

14. c

15. b

16. b

17. b

18. c

19. c

20. b

21. a

22. a

23. b

24. c

25. a

To the instructor: The above problems are related to the objectives as follows:,

OBJECTIVE QUESTIUNS

1 1,10,15,19,24

2 2,3,5,6,8,9,12,14,17,21,22

3 4,7,11,13,16,18,20,23,25


