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OBJECTIVES

1. The student should be able to demonstrate a recog-

nition of a correct equation of the type a = bc,

where a, b, c are 'either letters or positive integers

less than 100.

2. The student should be able to demonstrate a recog-

nition of equivalent statements of the general

equation a = bc, when these statements are obtained

by replacement, multiplication or division.

3. The student should be able to select the correct

method (replacement, multiplication or division)

for deriving an equivalent statement from an

equation of the form a = bc.

The student should be able to demonstrate that he has

attained competency in the four previously mentioned

objectives by correctly answering 4 out of 5 multiple-

choice test items covering each objective.
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Greetings! You are about to begin improving your know-
ledge 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 ypu 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 Turn to page 1

(b) NJ Turn to page C

(c) HELP Go see your teacher
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Your answer was (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.

n 4,44%
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An equation is a statement that two amounts are equal.

For example, the quantity 5 + 2 is equal to 7, so we

write 5 + 2 = 7. Equations are often used to show

relationship between numbers. The equation 5 + 2 = 7

was used to show that the numerals 2, 5 and 7 are

related. The equation 5 = 7 - 2 also shows the rela-

tionship between 29 5 and 7. We can show the relation-

ship between 2, 5 and 10 with the equation 10 = 5 x 2.

This simply means that 10 is equal to 5 multiplied by

Sometimes in mathematics we substitute letters for

numbers. We can show the relationship between F, M and

A with the equation F = MA. The statement F = MA means

that F is equal to M multiplied by A.

Which of the following is an equation which shows a

correct relationship?

(a) 3 + 4 + 7 Turn to page 8

(b) 5 x 2 + 3 Turn to page 8

(c) 3 + 5 = 8 Turn to page 4
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Your answer was 12/4 = 3. Very good!

i

)

Which of the following equations is equivalent to

a = bc?

(a) a/c = b Turn to page 6

(b) c/a = b Turn to page 28

(c) ab = c Turn to page 28

(d) I am not sure what equivalent equations are.
Turn to page 28
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Let's try one more.

Which of the following equations is equivalent to

a = bc?

(a) a/c = b Turn to page 6

(b) c/a = b Turn to page 28

(c) ab = c Turn to page 28

(d) I am not sure what equivalent equations are.
Turn to page 28
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Your answer was (c) 3 + 5 = 8. Correct! This equation

expresses the relation that 3 plus 5 equals 8.

Which of the following is a correct equation?

(a) x = wp Turn to page 5

(b) x + w + p Turn to page 23

(c) 3 x 4 + 7 Turn to page 19
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Your answer was (a) x = wp. Very good: The equation

x = wp expresses the relationship between x, w and p

which says x equals w multiplied by p.

Now you know what an equation is.

Turn to page 208. (Book II)
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Your answer was a/c = b or a = bc. Very good!

a/c = b is equivalent to a = bc.

What is an equivalent form of the equation I = E/R?

(a) R = EI Turn to page 27

(b) E = IR Turn to page 24

(c) E = RI Turn to page 25

(d) I = R/E Turn to page 27
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Let's try another one.

What is an equivalent fonm of the equation I = E/R?

(a) R = EI Turn to page 27

(b) E = IR Turn to page 24

(c) E = RI Turn to page 25

(d) I = R/E Turn to page 27
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Your answer was either (a) 3 + 4 + 7 or (b) 5 x 2 + 3.

No! This isn't correct.

5 x 2 + 3 does tell you to altiply 5 x 2 and then add 3.

But, where is the equal sign? There isn't any. We must

have the equal sign before we can have an equation.

5 = 2 + 3 is an equation. It expresses a relation between

5, 3 and 2. It says 5 equals 2 plus 3.

Another example of an equation is 8 = 4 x 2. It expresses

the relation that 8 equals 4 multiplied by 2.

Which of the following is a correct equation?

(a) 6 + 4 + 10 Turn to page 17

(b) 5 = 3 + 2 Turn to page 11

(c) 3 x 4 + 12 Turn to page 17
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Ready? Try this one.

Which of the following is a correct equation?

(a) 6 + 4 + 10 Turn to page 17

(b) 5 = 3 + 2 Turn to page 11

(c) 3 x 4 + 12 Turn to page 17
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Your answer was 5 x 4 = 20. Goods 5 x 4 = 20 is

an equation. It expresses a relation between 5, 4

and 20. The equation says 5 multiplied by 4 equals 20.

Turn to page 14.
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Your answer was (b) 5 = 3 + 2. Good! This equation

expresses a relationship between 5, 3 and 2. It says

that 5 is equal to 3 + 2.

Which of the following is a correct equation?

(a) 5 = 1 x 5 Turn to page 13

(b) 5 = 1 = 5 Turn to page 12

(c) 3 + 3 + 6 Turn to page 16
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Your ansvier was (b) 5 = 1 = 5. No! You're off the track.

5 = 1 = 5 certainly does have an equal sign. Tn fact it

has two! However, 5 = 1 is certainly not correct. An

equation must express a correct relationsMp between

ruantities.

5 = 5 is an equation.

5 = 1 + 4 is an equation which expresses the relation

between 5, 1 and 4 which says 5 equals 1 plus 4.

Let's try again!

Which of the following is a correct equation?

(a) 5 = 5 = 3 Turn to page 15

(b) 5 x 4 = 20 Turn to page 10

(c) 5 + 4 + 20 Turn to page 15
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Your answer wes (a) 5 = 1 x 5. Good: 5 = 1 x 5 is an

equation. It says 5 equals I multiplied by 5.

Which of the following is an equation?

(a) x = w p Turn to page 5

(b) x + w + p Turn to page 23

(c) 3 x 4 + 7 Turn to page 19
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You seem to have it! Try one more.

Which of the following is an equation?

(a) x 7: w p Turn to page 5

(b) x + w + p Turn to page 23

(c) 3 x 4 + 7 Turn to page 19
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You seem to be having a little trouble. Why don't

you tell your teacher where you are in the program.

Maybe she can help you.

After you have seen the teacher, start on page 1.
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Your answer was (c) 3 + 3 + 6. No!

Remember an equation is a relationship that has an

equal sign.

3 + 3 = 6 is an equation.

5 x 4 = 20 .
;e

... an equation.

Turn to page 9.
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Your answer was either (a) 6 + 4 + 10 or (b) 3 x 4 + 12.

No: Neither of these expressions contains an -qual sign.

Remember an equation is a relation which has an equal

sign.

. = 10 is an equation.

3 x 4 = 12 i^ an equation.

Is this an equation? 5 = 1 + 4

(a) Yes Turn to page 1!),

(b) No Turn to page 15
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Your answer was (a) Yes. Very good! 5 = 1 + 4 is an

equation.

Which of the following is an equation?

(a) 5 x 4 = 20 Turn to page 10

(b) 5 x 2 + 3 Turn to page 8
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Your answer was 3 x 4 + 7. No: You're off the track.

3 x 4 + 7 is an expression which does not contain an

equal sign. Remember, an equation must contain an

equal sign.

3 + 4 = 7 is an equation.

a + b = c is an equation.

Is 4 + 5 + 9 an equation?

(a) Yes Turn to page 21

(b) No Turn to page 22
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x + w + p is an expression which does not contain an

equal sign. Remember, an equation must contain an

equal sign.

3 + 4 = 7 is an equation.

a + b = c is an equation.

Is 4 + 5 + 9.an equation?

(a) Yes Turn to page 21

(b) No Turn to page 22
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Your answer was (a) Yes. You are not correct.

4 + 5 + 9 does tell you to add 4 + 5 and then to add 9.

But, where is the equal sign? There isn't any. We must

have the equals sign before we can have an equation.

5 = 2 + 3 is an equation. It expresses a relation

between 5, 2 and 3. It says 5 equals 2 plus 3.

Now turn to page 9.
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Your answer was (b) No. Very goods An equation must

contain an equals sign.

4 + 5 = 9 is an equation.

x = w p is an equation.

Page 5 begins "Your answer was (a) x = wp."

Turn to page 5.
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Your answer was (b) x + w + p. No! An equation must

contain an equal sign.

Turn to page 20.
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Your anwer was (b) E = IR. You are doing very well.

Is the equation I = E/R also equivalent to E = IR?

(a) Yes Turn to page 26

(b) No Turn to page 131 (Book II)
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Your answer was (c) E = RI. You are doing very well!

What about the equation E = IR. Is it also equivalent

to the equation I = E/R?

(a) Yes Turn to page 26

(b) No Turn to page 131 (Book II)

1

i

i

i
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Your answer was (a) Yes. Excellent! Obviously you

found out that the equation E = IR and E = RI are

equivalent. You must know the commutative law. This

law states that the order of multiplication does not

change the result. That is:

3 2 = 2 3

4 x 3 = 3 x 4

axb=bxa

IR = RI

Is the product m - n equal to the product n m?

(a) Yes Turn to page 137 (Book II)

(b) No Turn to page 134 (Book II)
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Your answer was either (a) R = EI or (d) I = R/E.

Incorrect: You almost had it. Let's run over the idea

quickly.

Two equations represent equivalent statements if they

both represent the same relationship. 3 x 2 = 6 and

3 = 6/2 are equivalent statements. Both equations

represent the relation between 2, 3 and 6.

Let's consider obtaining an equivalent statement by either:

I. Multiplying both sides of the equation by the same

quantity.

II. Dividing both sides of the equation by the same

quantity. (Except 0) NEVER DIVIDE BY ZERO.

In the example above we obtained an equivalent statement

by dividing both sides of the equation by 2.

3 x 2 = 6

3 x 2 = 6
2 2-

3 = 6/2

Original equation

Divide by 2

Here is another example using multiplication.

3 = 6/2

2 x 3 = 2 x 6/2

2 x 3 = 6

Original equation

Multiply by 2

(Continued on next page)
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Which equation is an equivalent statement of the equation

I.

x 2 = 10?

(a) 5 = 2 x 10 Turn to page 42

(b) 5/2 = 10/2 Turn to page 42

(c) 5 = 10/2 Turn to page 31

(d) 2 = 10/5 Turn to page 32
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Your answer was either (b) c/a = b or (c) ab = c or

(d) don't understand. No: You don't quite have the

right idea.

Here is a quick overview of the method:

Two equations represent equivalent statements if they

both represent the same relationship. 3 x 2 = 6 and

3 = 6/2 are equivalent statements. Both equations

represent the relation between 2, 3 and 6.

Let's consider obtaining an equivalent statement by either:

I. Multiplying both sides of the equa-Mon by the same

quantity.

II. Dividing both sides of the equation by the same

quantity. (Except 0) NEVER DIVIDE BY ZERO.

In the example above we obtained an equivalent statement

by dividing both sides of the equation by 2.

3 x 2 = 6 Original statement

3 x 2 = 6
2

3 = 6/2

Divide by 2

(Continued on next page)
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Here is another example using multiplication.

3 = 6/2

2 x 3 = 2 x 6/2

2 x 3 = 6

Original equation

Multiply by 2

Which equation is an eqdvalent statement of the equation

5 x 2 = 10?

(a) 5 = 2 x 10 Turn to page 42

(b) 5/2 = 10/2 Turn to page 42

(c) 5 = 10/2 Turn to page 31

(d) 2 = 10/5 Turn to page 32
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Your answer was 12 = 4 x 3/3. No: You don't quite have

+Ito 10.401k+ 4#6...ftum. iVICIA.

Here is a quick overview of the method:

Two equations represent equivalent statements if they

both represent the same relationship. 3 x 2 = 6 and

3 = 6/2 are equivalent statements. Both equations

represent the relation between 2, 3 and 6.

Let's consider obtaining an equivalent statement by either:

I. Multiplying both sides of the equation by the same

quantity.

II. Dividing both sides of the equation by the same

quantity. (Except 0) NEVER DIVIDE BY ZERO.

In the example above we obtained an equivalent statement

by dividing both sides of the equation by 2.

3 x 2 = 6

3 x 2 = 6
2 2-

3=6/2

Original equation

Divide by 2

(Continue on next page)
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Here is another example using multiplication.

3 = 6/2

2 x 3 = 2 x 6/2

2 x 3 = 6

nriginal equation

Multiply by 2

Which equation is an equivalent statement of the equation

5 x 2 = 10?

(a) 5 = 2 x 10 Turn to page 42

(b) 5/2 = 10/2 Turn to page 42

(c) 5 = 10/2 Turn to page 31

(d) 2 = 10/5 Turn to page 32
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Your answer was (b) No. No: You do seem to be having

a bit of trouble.

Go see your teacher and then return to page 3.
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Your answer was (c) 5 = 10/2. Good!

You noticed that both sides of the original equation

were divided by 2.

How about answer (d) 2 = 10/5. Is it also equivalent

to 5 x 2 = 10?

(a) Yes Turn to page 33

(b) No Turn to page 39
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Your answer was (d) 2 = 10/5. Good:

You noticed that both sides of the original equation

were divided by 5.

How about the answer (c) 5 = 10/2. Is it also equivalent

to 5 x 2 = 10?

(a) Yes Turn to page 33

(b) No Turn to page 39
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Your answer was (a) Yes. Very good!

All three equations 2 x 5 = 10, 10/5 = 2 and 10/2 = 5

are equivalent.

Which equation is equivalent to the statement a/b = c?

(a) b = ac Turn to page 34

(b) a = bc Turn to page 6

(c) a = c/b Turn to page 34
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Your answer was (a) b = ac or (b) a = c/b. No

Maybe the letters are giving you problems.

Remember, we can multiply both sides of an equation by

the same quantity. This means we can multiply both

sides by numbers and since letters represent numbers,

we can multiply by letters too. Likewise, since we

can divide both sides by numbers, we can also divide

both sides by letters.

15/5 = 3 Original statement

5 x 15/5 = 5 x 3 Multiply by 5

15 = 5 x 3

a/b = c

bxa/b =bxc

a =bxc

Original statement

Multiply by 5

E = IR Original statement

E = IR
11- r

E/R = I

Divide by R (Assume R is
not equal to 0)

Is the statement x/y = z equivalent to the statement x = yz?

(a) Yes Turn to page 35

(b) No Turn to page 37
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Your answer was (a) Yes. Excellent! You noticed that

both sides of the first equation could be multiplied by

y. This produced the second equation.

Which of the following is the statement d = rt equivalent

to?

(a) r = d/t Turn to page 36

(b) r = t/d Turn to page 38

(c) dr = t Turn to page 38
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Your answer was (a) r = d/t. Very good! You seem to

have the idea of equivalent statements.

Turn to page 3. ____
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Your answer was (b) No. You are incorrect.

You seem to have the idea in terms of numbers. Let's

try a little review of working with letters.

Multiplying by letters is much like multiplying by

numbers. For example, suppose we want to multiply

3 by 7/3. 3 x 7/3 = 7.

Now, consider the same thing only using letters. Multiply

a by b/a. a x b/a = b.

What is the result of the problem c x a/c = ?

a

(a) a Turn to page 105

(b) c Turn to page 44
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Your answer was either (b) r = t/d or (c) dr = t.

No! You are not right.

You seem to have the idea in terms of numbers. Let's

try a little Peview of working with letters.

Multiplying by letters is much like multiplying by

numbers. For example, suppose we want to multiply

3 by 7/3. 3 x 7/3 = 7.

Now, consider the same thing only using letters. Multiply

a by b/a. a x b/a = b.

What is the result of the problem c x a/c = ?

(a) a Turn to page 105

(b) c Turn to page 44
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Your answer was (b) No. No! This isn't right.

Our urlyinai b6OLCMCMt waS. u X 2 = 10.

There are two equivalent statements we can make by

division. One statemer eitained by dividing both

sides of the original ep, -ion by Dividing by 2

we obtain 5 = 10/2. A second equivalent statement

is obtained by dividing both sides of the original

equatim by 5. Dividing by 5 we obtain 2 = 10/5.

Three equivalent forms of the statement 5 x 2 = 10 are:

(5 x 2 = 10) (5 = 10/2) (2 = 10/5)

Is the statement 4 x 2 = 8 equivalent to the statement

4 = 8/2?

(a) Yes Turn to page 40

(b) No Turn to page 41
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Your answer is (a) Yes. Very good!

Are all three lf the following statements equivalent?

(2 = 10/5) (5 x 2 = 10) (5 = 10/2)

(a) Yes Turn to page 33

(b) No Turn to page 41
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Your answer was (b) No. No: You don't quite have it.

Turn to page 45 for further explanation.
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Your answer was either (a) 5 = 2 x 10 or (b) 5/2 = 10/2.

No:

Let's look at a very short summary of forming equivalent

statements. Remember, two ways of forming equivalent

statements are:

I. Multiply both sides of the equation by the same

quantity.

6/2 = 3 Original statement

2 v 6/9 = 9 x 3 Multiply by 2

6 = 2 x 3

II. Divide both sides of the equation by the same

quantity. (Except 0)

6 = 2 x 3 Original statement

6 = 2 x 3
1- 3

6/3 2

Divide by 3

Which of the following is equivalant to 14/2 = 7?

(a) 14 = 7/2 Tlif to page 46

(b) 14 = 2 x 7 Turn to page 43

(c) 14 = 7 x 2 Turn to page 43

(d) 2 x 14 = 2 x 7 Turn to page 46
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Your answer was either (b) 14 = 2 x 7 or (c) 14 = 7 x 2.

Very goods Both 14 = 2 x 7 and 14 = 7 x 2 are equivalent

to 14/2 = 7.

The fact that 2 x 7 = 7 x 2 shows the COMMUTATIVE LAM for

multiplication. This means the order of multiplication

does not make any difference.

Which of the following statements are equivalent to

10 = 2 x 5?

(a) 10 x 2 = 5 Turn to page 46

(b) 5/10 = 2 Turn to page 46

(c) 5 = 10/2 Turn to page 31

(d) 2 = 10/5 Turn to page 32
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Your answer was (b) c. Incorrect!

Now really! We have been through this before.

c x a/c can be written c x a

c

c x a can be written c x a
c c

and c/c x a is equal to a.

This is just like the problem 3 x 4/3 = 4

Now, go to page 106.
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Now, let us look at the formation of equivalent equations

more carefully.

Often there are many correct ways to do a mathematics

problem. It is important to think about the problem

and to try something. What you try may not work, but

at least you will gain more information upon which to base

your next trY.

To form an equivalent equation, the first thing we might

try is to multiply both sides of the equation by the sue

quantity. If we multiply both sides of an equation by the

same quantity, we always produce an equivalent equation.

The new statement may not be the exact statement we are

looking for. But, the new statement is equivalent to the

original. For example, we want to decide whether 12/4 = 3

is equivalent to 12 = 4 x 3. let's first try multiplying

both sides of the original statement by 3.

12/4 = 3 Original statement

2 x 12/4 = 3 x 2

12/2 = 3 x 2

Multiply by 2

an equivalent statement

12/4 = 3 and 12/2 = 3 x 2 are equivalent statements.

However, 12/2 = 3 x 2 is not the equivalent statement

we were looking for.

Turn to page 48.
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Your answer was not correct. Let's see why.

ne4wm ftywWICIC QIC MOH/ ways im uu a matmematAGS

problem. It is important to think about the problem

and to try something. What you try may not work, but

at least you will gain more information upon which to

base your next try.

To form an equivalent equation, the first thing we might

try is to multiply both sides of the equation by the same

quantity. If we multiply both sides of an eyuation by

the same quantity, we always produce an equivalent equation.

The new statement may not be the exact statement we are

looking for. But, the new statement is equivalent to

the original. For example, we want to decide whether 12/4 = 3

is equivalent to 12 = 4 x 3. Let's frist try multiplying

both sides of the original statement by 3.

12/4 = 3 Original statement

2 x 12/4 = 3 x 2 Multiply by 2

12/2 = 3 x 2 an equivalent statement

12/4 = 3 and 12/2 = 3 x 2 are equivalent statements.

However, 12/2 = 3 x 2 is not the equivalent statement

we were looking for.

Turn to page 48.
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Your answer was (a) divide by 4. Incorrect:

Often there are many correct weys to do a mathematics

problem. It is important to think about the problem

and to try something. What you try may not work, but

at least you will gain more information upon which to

base your next try.

To form an equivalent equation, the first thing we might

try is to multiply both sides of the equation by the same

quantity. If we multiply both sides of an equation by the

same quantity, we always produce an equivalent equation.

The new statement may not be the exact statement e are

looking for. But, the new statement is equivalent to the

original. For example* we want to decide whether 12/4 = 3

is equivalent to 12 = 4 x 3. Let's first try multiplying

both sides of the original statement by 3.

12/4 = 3

2 x 12/4 = 3 x 2

12/2 = 3 x 2 an equivalent statement

12/4 = 3 and 12/2 = 3 x 2 are equivalent statements.

Mwever, 12/2 = 3 x 2 is not the equivalent statement

we are looking for.

Original statement

Multiply by 2

Turn to page 48.
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Let's try again. We want to know if 12/4 = 3 is

equivalent to the statement 12 = 4 x 3.

12/4 = 3

3 x 12/4 = 3 x 3

Original statement

Multiply by 3

We are not on the right track. We want the right side

of the :yluation to be 4 x 3.

Let's start again. 12/4 = 3 is the original statement.

We know multiplying by 3 does not produce the results

we want. Let's try multiplying by 4.

4 x 12/4 = 4 x 3

12 = 4 x 3

Multiply by 4

You probably have noticed that we multiply by one of the

quantities in the original equation. In an equation like

12/4 = 3 there are only three choices in what to multiply

by: either 12, 4 or 3. If one of these does not result

in the equivalent statement for which you are looking,

then a single multiplication by any whole number will not

produce the equivalent statement.

We are starting with the original statement 10/2 = 5.

We want to form the equivalent statement 10 = 2 x 5.

What quantity should we multiply the original statement by?

(a) 10 Turn to page 92

(b) 5 Turn to page 93

(c) 2 Turn to page 49



Page 49

Your answer was (c) 2. Correct!

10/2 = 5

2 x 10/2 = 2 x 5

10 = 2 x 5

Try another.

Original st,tement

Multiply by 2

What do you multiply 20/4 = 5 by to obtain the equivalent

statement 20 = 4 x 5?

(a) 20 Turn to page 92

(b) 5 Turn tc, page 93

(c) 4 Turn to page 50

(d) None of the above Turn to page 92



Page 50

Your answer was (c) 4. Excellent, you are rights

Sometimes it is not possible to obtain the equivalent

statement we want by multiplication.

A second way of constructing equivalent statements is

by division. To form an equivalent statement we can:

Divide both sides of the equation by the same quantity.

(Remember, NEVER DIVIDE BY ZERO)

For example, we want to decide whether 15 = 5 x 3 is

equivalent to 15/5 = 3. Let's first try dividing both

sides of the original statement by 5.

15 = 5 x 3 Original statement

15 = 5 x 3 Divide by 5

5 5

15/5 = 3

We can say 15/5 = 3 and 15 = 5 x 3 are equivalent

statements.

Turn to page 51.



Page 51

Suppose we want to know if ? = 7 x 1 is equivalent to

the statement 7/i = 7? We might try dividing by 7.

7 = 7 x 1

7 = 7 x 1
7 7

Original statement

Divide by 7

7/7 = 1

We are not on the right track. Although the new state-

ment is equivalent to the original, the new statement

is not the one we are looking for. We want the right

side of the new statement to be 7. You might think

that we should try dividing the original statement

by 1.

7 = 7 x 1

7 = 7 x 1
Ti 1

Original statement

Divide by 1

7/1 = 7

Very good! You helped figure out our problem. We have

shown that 7 = 7 x 1 and 7/1 = 7 are equivalent statements

By now you have probably noticed that we divide by one

of the quantities in the original equation. If one of

these does not produce the equivalent statement you are

looking for, then a single division by any whole number

will not produce the equivalent statement.

(Continued on next page)



Page 51 (Cont.)

We are starting with the original statement 6 = 3 x 2.

We want to form the equivalent statement 6/2 = 3. By

what quantity should we divide the original statement?

(a) 6 Turn to page 76

(b) 3 Turn to page 77

(c) 2 Turn to page 52



Page 52

Your answer was (c) 2. Very good!

Repeating an example:

6 = 2 x 3

6 = 2 x 3f 2---

6/2=3

Origtnal statement

Divide by 2

What do you divide 30 = 6 x 5 by to obtain the

equivalent statement 30/5 = 6?

(a) 30 Turn to page 78

(b) 6 Turn to page 76

(c) 5 Turn to page 53



aigE 53

Your answer was (c) 5. Correct, you are doing very well:

What do you divide 15/3 = 5 by to obtain the equivalent

statement 15 = 5 x 3?

(a) 15 Turn to page 226 (Book II)

(b) 5 Turn to page 226 (Book II)

(d) 3 Turn to page 226 (Book II.)

(d) Nune of the above Turn to page 54



Page 54

Your answer was (d) riJne of the above. Excellent:

In review; there are two ways we have learned to form

equivalent statements.

I. Multiply both sides of the original statement

by the same quantity.

II. Divide boch sides of the original statement

by the same quantity. (NEVER DIVIDE BY ZERO)

Suppose we start with the original statement 14 = 2 x 7.

We want to obtain the equivalent statement 14/7 = 2. We

should:

(a) divide the original statement by 2 Turn to page 69

(b) divide the original statelent by 7 Turn to pege 55

(c) multiply the original statement by 2 Turn to page 73

(d) multiply the original statement by 7 Turn to page 73



Page 55

Your answer was (b) divide the original statement by 7.

Very good:

Is the statement 6 = 6 x 1 equivalent to the statement

6/6 = 1?

(a) Yes Turn to page 56

(b) No Turn to page 66



Page 56

Your answer was (a) Yes. Congratulations: You are right.

Is the statement 8/2 = 4 equivalent to the statement

8 = 4 x 2?

(a) Yes Turn to page 57

(b) No Turn to page 58



Your answer was (a) Yes. Excellent:

Now, turn to page 3 and continue.



Page 58

Your answer was (b) No. No: You really don't mean

that.

We began with 8/2 = 4 as the original statement. Nor,

we can either multiply or divide by 8, 4 or 2. If we

multiply both sides of the equation by 2 we obtain:

2 x 8/2 = 4 x 2 Multiply by 2

8 = 4 x 2

Which of the following is equivalent to 9/3 = 3?

(a) 9 = 3 x 3 Turn to page 59

(b) 3 x 9 = 3 Turn to page 61

,



Page 59

Your answer was (a) 9 = 3 x 3. Very good! You're

back on the right track.

Which of the following is equivalent to 15 = 3 x 5?

(a) 5/3 = 15 Turn to page 62

(b) 15/5 = 3 Turn to page 60



Page 60

Your answer was (b) 15/5 = 3. Right!

Now, you have the correct idea.

Turn to page 3.



Page 61

Your answer was (b) 3 x 9 = 3. No!

Now, stop and think a minute. Is your answer to that

1.1...4 .........4:-...... ... ..."........A. -A....A.----...ftou3i, klucpt.Itin a UulleU bUOUCMCIM:

Of course it isn't!

You were doing so well, probably just a brief review

will get you back on the track.

Remember to produce an equivalent statement we can:

I. Multiply both sides of the equation by the

same quantity.

II. Divide both sides of the equation by the same

quantity. (NEVER DIVIDE BY ZERO)

Which statement is equivalent to the statement 21/7 = 3?

(a) 21 = 7 x 3 Turn to page 63

(b) 21 = 3 x 7 Turn to page 63

(c) 7/3 = 21 Turn to page 65

(d) 7/21 = 3 Turn to page 65



Page 62

Your answer was (a) 5/3 = 15. No!

Now, stop and think a minute. Is your answer to that

1..,A. .............t.A....... .. ^....iy......11. ^4,4...4o
IdSt. quebsuu a Luff=1. Zuctucmcuu;

Of course it isn't:

You were doing so well, probably just a brief review

will get you back on the track.

Remember, to produce an equivalent statement we can:

I. Multiply both sides of the equation by the

same quantity.

II. Divide both sides of the equation by the same

quantity. (NEVER DIVIDE BY ZERO)

Which statement is equivalent to the statement 21/7 = 3?

(a) 21 = 7 x 3 Turn to page 63

(b) 21 = 3 x 7 Turn to page 63

(c) 7/3 = 21 Turn to page 65

(d) 7/21 = 3 Turn to page 65



Your answer we: either (a) 21 = 7 x 3 or (b) 21 = 3 x 7.

Correct!

You probably noticed that 7 x 3 and 3 x 7 are equivalent

They both are examples of the COMMUTATIVE LAW of

multiplication. That is, the order of multiplication

does not make any difference in the result.

Which of the following is equivalent to 18 = 6 x 3?

(a) 6/18 = 3 Turn to page 64

(b) 3/18 = 6 Turn to page 64

(c) 'both a and c Turn to page 64

[

(d) none of the above Turn to page 54



Page 64

Your answer was either (a) 6/18 = 3, (b) 3/18 = 6 or

(c) both a and c. No:

Let's review the idea of equivalence again.

Turn to page 92.
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Your answer was either (c) 7/3 = 21 or (d) 7/21 = 3.

Page 65

No!

Let's review the idea of equivalence again.

Turn to page 92.



Page 66

Your answer was (b) No. Incorrect! Maybe the I confused

ynn a hit. There are many wayg of writing 1: 6/6 is

one way.

Let's look at the problem again.

6 = 6 x 1 Original statenent

6/6 = I Divide by 6

Do you Oink you would like to review more or go on

with the program?

(a) More review please Turn to page 228 (Book II)

(b) Go on with program Turn to page 67



Page 67

Your response was (b) Go on with the program.

Very courageous of you:

Which of the following is equivalent to the statement

5/5 = 1?

(a) 1/5 = 1 Turn to page 227 (Book II)

(b) 5/1 = 1 Turn to page 227 (Book II)

(c) 5 = 1 x 5 Turn to page 68



Page 68

Your answer was (c) 5 = 1 x 5. Correct!

Is the statement 10/2 = 5 equivalent to the statement

10 = 2 x 5?

(a) Yes Turn to page 57

(b) No Turn to page 58



Page 69

Your answer was (a) divide the original statement by 2.

No! You probably didn't read the question carefully

enough.

Let's look it over from another point of view.

14 = 2 x 7 Original statement

We want to obtain the equivalent statement 14/7 = 2.

You were correct in saying we should divide the original

equation.

Now, doesn't it look like we should divide by 7?

(a) Yes Turn to page 70

. (b) No Turn to page 72



Page 70

Your answer was (a) Yes. Right! I knew you'd get it.

Suppose we start with the original statement 21 = 3 x 7.

We want to obtain the equivalent statement 21/7 = 3.

We should:

(a) divide the original statement by 3 Turn to page 71

(b) divide the original statement by 7 Turn to page 55

(c) multiply the original statement by 3 Turn to page 74

(d) multiply the original statement by 7 Turn to page 74



Page 71

Your answer was (a) divide the original statement by 3. No!

Let's go over the idea of dividing once more. To form an

equivalent statement we r7n: divide both sides of the

equation by the same quantity (NEVER DIVIDE BY ZERO).

For example, we want to decide whether 18 = 6 x 3 is

equivalent tc 18/6 = 3.

18 = 6 x 3 Original statement

Let's try dividing by 6.

18 = 6 x 3 Divide by 6

6 6

18/6 = 3

We see that division by 6 does produce 18/6 = 3. Therefore,

(18 = 6 x 3) and (18/6 = 3) must be equivalent statements.

What must we divide 12 = 6 x 2 by to obtain the equivalent

statement 12/2 = 6?

(a) 12 Turn to page 75

(b) 6 Turn to page 75

(c) 2 Turn to page 52



Page 72

YGur answer was (b) No. This isn't correct!

Let's go over the idea of dividing once more. To form an

equivalent statement we can: divide both sides of the

equation by the same quantity (NEVER DIVIDE BY ZERO).

For example, we want to decide wtether 18 = 6 x 2 is

equivalent to 18/6 = 3.

18 = 6 x 3 Original statement

Let's try dividing by 6.

18 = 6 x 3 Divjde_by 6
6 6

18/6 = 3

We see that division by 6 does produce 18/6 = 3. Therefore,

(18 = 6.x 3) and (18/6 = 3) must be equivalent statements.

What must we divide 12 = 6 x 2 by to obtain the equivalent

statement 12/2 = 6,

(a) 12 Turn to page 75

(b) 6 Turn to page 75

(c) 2 Turn to page 52



Page 73

Your answer was either (c) multiply the original state-

ment by 2 or (d) multiply the original statement by 7.

No:

You seem pretty determined to multiply. That won't work

in situations such as this. In fact we should divide

1:131 7.

21 = 3 x 7 Original statement

21 = 3 x 7
7 7

Divide by 7

21/7 = 3 Desired equivalent

For another example in using division to obtain an

equivalent statement turn to page 79.



Page 74

Your answer was either (c) multiply the original state-

ment by 3 or (d) multiply the original statement by 7.

No!

You seem pretty determined to multiply. That won't work

in situations such as this. In fact we should divide

by 7.

21 = 3 x 7 Original statement

21 = 3 x 7
7 7

Divide by 7

21/7 = 3 Desired equivalent

For another example in using division to obtain an

equivalent statement turn to page 79.



Page 75

Your answer was (a) 12 or (b) 6. Incorrect!

You seem to be having a little difficulty deciding what

to divide by.

Turn to page 79.



Page 76

Your answer was 6. Incorrect!

You seem to be having a little difficulty deciding what

to divide by.

Turn to page 79.



Page 77

Your answer was 3. Incorrect:

You seem to be having a little difficulty in deciding

what to divide by.

Turn to page 79.



Page 78

Your answer was (a) 30. Incorrect!

You seem to be having a little difficulty in deciding

what to divide by.

Turn to page 79.



Page 79

Let's see if we can decide what to divide by:

Remember that so far we have obtained equivalent

statements by one of two ways:

I. Divide both sides of the equation by the same

quantity (NEVER DIVIDE BY ZERO).

II. Multiply both sides of the equation by the

same quantity.

Think of the method of division. In every case we have

looked at, we have performed only one division.

12 = 4 x 3

12 = 4 x 3
4 4

12/4 = 3

Original statement

Divide by 4

The only division in this problem was division by 4.

We want to see whether 15 = 5 x 3 is equivalent to the

statement 15/3 = 5.

15 = 5 x 3 Original statement

In fact for a minute think of only one side of the

two statements.

15 let side of the original statement

15/3 left side of the new statement

You will notice that the 15 has been divided by 3.

(Continue on next page)



Page 79 (Cont.)

Now, we see that 3 is the number we want to divide by.

15 = 5 x 3 Original statement

15 = 5 x 3
3 3

Divide both sides of the
equation by 3.

15/3 = 5 New statement

We see that (15 = 5 x 3) is equivalent to (15/3 = 5).

Turn tu page 80.



Page 80

Let's look at another. We want to decide whether

18 = 6 x 3 is equivalent to the statement 18/6 = 3.

To decide what to do we shall look at the left hand

sides of the two statements.

18 Original statement

18/6 New statement

Starting with the left side of the statement (18) did

we divide by 6 to obtain the left side of the new

statement (18/6)?

(a) Yes Turn to page 81

(b) No Turn to page 91



Page 81

Your answer was (a) Yes. Very good: We do divide 18

by 6 to obtain 18/6.

Now, let's try another. 6 x 3 = 18 is the original

statement. The new equivalent statement is 6 = 18/3.

Look at the right side of the original statement and

then at the right side of the new statement.

What did we divide 18 by to obtain 18/3?

(a) 18 Turn to page 89

(b) 6 Turn to page 89

(c) 3 Turn to page 82



Page 82

Your answer was (c) 3. Right: Now you have it. Let's

try one more.

We want to show that the statement 6 x 3 = 18 is

equivalent to the statement 6 = 18/3. It should be

membered that when we divide, we must divide both

sides of the equation by the same quantity.

What do you divide 6 x 3 = 18 by to obtain the equivalent

statement 6 = 18/3?

(a) 18 Turn to page 88

(b) 6 Turn to page 88

(c) 3 Turn to page 83

(d) I haven't any idea. HELP! Turn to page 87



Page 83

Your answer was (c) 3. Excellent, you ara on the right

track.

Suppose we start with the original equation 6 = 2 x 3.

What do we divide the original statement by to obtain

the equivalent statement 6/2 = 3?

(a) 6 Turn to page 85

(b) 3 Turn to page 86

(c) 2 Turn to page 52



Page 84

Your answer was (c) 2.

Suppose we start with the original equation ti = 2 x 3.

What do we divide the original statement by to obtain

the equivalent statement 6/2 = 3?

(a) 6 Turn to page 85

(b) 3 Turn to page 86

(c) 2 Turn to page 52



Page 85

Your answer was (a) 6. No: Now really, how did you

get that:

Our original statement was 6 = 2 x 3. Our new equivalent

statement was 6/2 = 3. Now, certainly we divide 6 by 2

to obtain 6/2. We always divide both sides of the

equation by the same quantity. So here's what we did.

6 = 2 x 3 Origiral statement

6 = 2 x 3
2

Divide both sides of the
equation by 2.

6/2 = 3 New equivaient statement

What must we divide both sides of the original equation

18 = 6 x 3 by to obtain the equivalent statement 18/3 = 6?

(a) 18 Turn to page 87

(b) 6 Turn to page 87

(c) 3 Turn to page 82



Page 86

Your answer was (b) 3. No'

Our original statement was 6 = 2 x 3. Our new equivalent

statement was 6/2 = 3. Now, certainly we divide 6 by 2

to obtain 6/2. We always divide both sides of the

equation by the same quantity. So here's what we did.

6 = 2 x 3 Original statement

6 = 2 x 3
2

Divide both sides of the

equation by 2.

6/2 = 3 New equivalent statement

What must we divide both sides of the original equation

18 = 6 x 3 by to obtain the equivalent statement 18/3 = 6?

(a) 18 Turn to page 87

(b) 6 Turn to page 87

(c) 3 Turn to page 82



Page 87

Now, yod have me stumped.

Tell your teacher where you are having trouble. After

a nice human explanation return to page 51.



[

Page 88

Your answer was (a) 18 or (b) 6. No:

I thought you had it. Here's how we do the problem.

6 x 3 = 18 Original statement

6 x 3 = 18 Divide by 3

3 3

6 = 18/3

We noticed that we divided the right side of the original

statement (18) by 3 to obtain 18/3. Therefore, we must

divide both sides of the equation by 3.

It might help you to briefly review how we decide Athat

to divide by.

Turn to page 79.



Page 89

Your answer was either (a) 18 or (b) 6. No!

Maybe you did not understand the question.

We started with 18. We want to obtain 18/3.

What can we divide 18 by to obtain 18/3?

(a) 3 Turn to page 90

(b) 18 Turn to page 87



Page 90

Your answer was (a) 3. Right: I knew you'd get it.

Turn to page 80.



Page 91

Your answer was (b) No. Incorrect! Maybe you did

not read the question correctly.

We began with 18. We divided and obtained 18/6.

Did we divide 18 by 6 to obtain 18/6?

(a) Yes Turn to page 81

(b) No Turn to page 87

(c) HELP Turn to page 87



Page 92

Your answer is incorrect! Let's look at same examples.

Remember the method we are using to obtain equivalent

statements: multiply both sides of the equation by

the same quantity.

21/3 = 7 Original statement

3 x 21/3 = 3 x 7 Multiply both sides of
equation by 3

21 = 3 x 7

The only multiplication in this problem was multiplying

by 3.

Suppose we want to see whether 16/2 = 8 is equivalent to

the statement 16 = 2 x 8.

16/2 = 8 Original statement

Now look at the new equation we want to form.

16 = 2 x 8

In fact for a minute consider only one side of the

two statements.

16/2 left side of the original statement

16 left side of the new statement

You will notice that 16/2 of the original statement

has been multiplied by 2. Now we see that 2 is the

number we want to multiply by.

(Continue on next page)



Page 92 (Cont.)

16/2 = 8 Original statement

2 x 16/2 = 2 x 8 Multiply both sides of
the equation by 2.

16 = 2 x 8 New statement

We see that (16/2 = 8) is equivalent to (16 = 2 x 8).

Turn to page 94.



Page 93

Your answer was 5. That is incorrect:

Remember the method we are using to obtain equivalent

statements: multiply both sides of the equation by

the same quantity.

21/3 = 7 Original statement

3 x 21/3 = 3 x 7 Multiply both sides of
the equation by 3

21 = 3 x 7 New statement

The only multiplication in this problem was multiplying

bY 3.

Suppose we want to see whether 16/2 = 8 is equivalent to

the statement 16 = 2 x 8.

16/2 = 8 Original statement

Now look at the new equation we want to form.

16 = 2 x 8

In fact for a minute consider only one side of the

two statements.

16/2 left side of the original statement

16 left side of the new statement

You will notice that 16/2 of the original statement

has been multiplied by 2. Now we see that 2 is the

number we want to multiply by.

(Continued on next page)



Page 93 (Cont.)

16/2 = 8 Original statement

2 x 16/2 = 2 x 8 Multiply both sides of
1,41Z C4UOLIVII Ry c

16 = 2 x 8 New statement

We see that (16/2 = 8) is equivalent to (16 = 2 x 8).

Turn to page 94.



Page 94

Let's look at another. We want to decide whether the

statement 18/2 = 9 is equivalent to the statement

18 = 2 x 9.

To decide what to do we shall look at the left hand

side of the two statements:

18/2 original statement

18 new statement

Starting with the left side of the original statement

(18/2) did we multiply by 2 to obtain the left side of

the new statement (18)?

(a) Yes Turn to page 95

(b) No Turn to page 104



Page 95

Your answer was (a) Yes. Very good: We did multiply

18/2 by 2 to obtain 18.

Let's try another. 3 = 15/5 is the original statement.

The new equivalent statement i'.; 3 x 5 = 15.

,

Look at the right side of the original statement and then

look at the right side of the new statement.

What did we multiply 15/5 by to obtain 15?

(a) 15 Turn to page 102

(b) 5 Turn to page 96

(c) 3 Turn to page 102



Page 96

Your answer was (b) 5. Correct! You've got it now.

We now want to show that the statement 5 = 20/4 is

equivalent to the statement 4 x 5 = 20. Remember,

when we multiply we must multiply both sides of the

equation by the same quantity.

What do you multiply 5 = 20/4 by to obtain the equivalent

statement 4 x 5 = 20?

(a) 20 Turn to page 101

(b) 5 Turn to page 101

(c) 4 Turn to page 97

(d) 1 haven't any idea. HELP Turn to page 100



Page 97

Your answer was (c) 4. Excellent, you are on the right

track.

Suppose we start with the original equation 8/2 = 4. What

do we multiply the original equation by to obtain the

equivalent statement 8 = 2 x 4?

(a) 8 Turn to page 98

(b) 4 Turn to page 99

(c) 2 Turn to page 84



Page 98

Your answer was (a) 8. No! How did you ever get that!

Our original statement was 8/2 = 4. Our new equivalent

statement was 8 = 2 x 4. Now, certainly we multiply

8/2 by 2 to obtain 8. We always multiply both sides of

the equation by the same quantity. So, here's what we

did.

8/2 = 4 Original statement

2 x 8/2 = 2 x 4 Multiply both sides of

the equation by 2

8 = 2 x 4 New equivalent statement

What must we multiply both sides of the original equation

10/5 = 2 by to obtain the equivalent statement 10 = 5 x 2?

(a) 10 Turn to page 100

(b) 5 Turn to page 96

(c) 2 Turn to page 100



Page 99

Your answer was (b) 4. No:

Our original statement was 8/2 = 4. Our new equivalent

statement was 8 = 2 x 4. NOW, certainly we multiply

8/2 by 2 to obtain 8. We always multiply both sides of

the equation by the same quantity. So, here's what we

did.

8/2 = 4

2 x 8/2 = 2 x 4

Original statement

Multiply both sides of the
equation by 2

8 = 2 x 4 New equivalent statement

What must we multiply both sides of the original equation

10/5 = 2 by to obtain the equivalent statement 10 = 5 x 2?

(a) 10 Turn to page 100

(b) 5 Turn to page 96

(c) 2 Turn to page 100



Page 100

Oh well, everyone has problems sometime.

i

Tell your teacher where you are having trouble. After

a nice human explanation return to page 48.



Page 101

Your answer was (a) 20 or (b) 5. No!

I thought you had it. Here's how we do the problem.

5 = 20/4

4 x 5 = 4 x 20/4

A x 5 = 20

Original statement

Multiply by 4

We noticed that we multiplied the right side of the

original statement (20/4) by 4 to obtain (20).

Therefore, we must multiply both sides of the equation

by 4.

It might help you to briefly review how we decide

what to multiply by.

Turn to page 94.



Page 102

Your answer was either (a) 15 or (b) 3. No:

Perhaps you did not understand the question. We

started with 15/5. We want to obtain 15.

What can we multiply 15/5 by to obtain 15?

(a) 15 Turn to page 100

(b) 5 Turn to page 103



Page 103

Your answer was (b) 5. Good!

Turn to page 94.



Page 104

Your answer was (b) No. Incorrect!

Maybe you did not read the question correctly.

We began with 18/2. We multiplied and obtained 18.

Did we multiply 18/2 by 2 to obtain 18?

(a) Yes Turn to page 95

(b) No Turn to page 100



Page 105

Your answer was (a) a. Correct:

Let's try another.

What do we obtain as a result if we multiply x/y by y?

(a) y Turn to page 118 (Book I!)

(b) x Turn to page 107



Page 106

Let's try another.

What do we obtain as a result if we multiply x/y by y?

(a) y Turn to page 118 (Book II)

(b) x Turn to page 107



Page 107

Your answer was (b) x. Very good:

Dividing by letters is very similar to dividing by

numbers. For example. suppcse we divide 3 by 4.

3 i 4 = 3/4

Now, let's divide a by b.

a 4 b = a/b

How would yiu show x divided by y?

(a) x/y Turn to page 108

(b) y/x Turn to page 120 (Book II)



Page 108

Your answer was (a) x/y. You are correct!

What do we obtain if we divide b by c?

(a) b/c Turn to page 109

(b) c/b Turn to page 124 (Book II)



Page 109

Your answer was (a) b/c. Correct again!

Suppose we multiply both sides of the statement

x = y/w by w. What do we obtain?

(a) wx = y Turn tn pAys ll(

(b) wx = y/w Turn to page 112

(c) x = y Turn to page 112



Page 110

Your answer was (a) wx = y. Excellent:

We began with the statement: x = y/w

We multiplied by w: wx = w y/w

We obtained the equivalent statement: wx = y

Can we say that the statement c/y = b is equivalent

to the statement c = by?

(a) Yes Turn to page 35

(b) No Turn to page 111



Page 111

Your answer was (b) No. Incorrect!

Maybe you need a little more review.

If you would like more review in terms of numbers:

Turn to page 45

If ynu would like more review in terms of letters:

Turn to page 113



Page 112

Your answer was (b) wx = y/w or (c) x = y. No:

Remember, multiply both sides of the equation by

the same quantity.

We began with: x = ylw

We multiplied both sides of the equation by w:

wx = w ylw

wx = y

Let's try again. What do we obtain if we multiply both

sides of the statement r = d/t by t?

(a) rt = d TurA to page 114

(b) rt = d/t Turn to page 127 (Book II)

(c) r = d Turn to page 128 (Book II)

fAl T ,00Ally don't understand.,.., . ........,

Turn to page 45
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Remember, multiply both sides of the equation by the

same quantity.

We began with: x = y/w

We multiplied both sides of the equation by w:

wx = w - y/w

wx = y

Let's try again. What do we obtain if we multiply both

sides of the statement r = d/t by t?

(a) rt = d Turn to page 114

(b) rt = d/t Turn to page 127 (Book II)

(c) r = d Turn to page 128 (Book II)

(d) I rlally don't understand.
Turn to page 45
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Your answer was (a) rt = d. Very good!

What statement do we obtain if we multiply both sides

of the equation I = E/R by R?

(a) IR = E/R Turn to page 129 (Book II)

(b) IR = E Turn to page 115 (Book II)


