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Egyptians and Babylonians

Mathematics began as a practical science for constructing calendars,
administering harvests, organizing public works and collecting taxes. At
first the operations of arithmetic were emphasized, but they evolved into
algebra by around 2000 e.c. This occurred in two different parts of the
world, Egypt (in north Africa) and Babylonia (the Middle East).

The Egyptians wrote on papyrus scrolls. Their method was similar
to our way of writing books today, but the method used by the Babylonian
was quite different. They impressed wedge-like marks on clay tablets that
were either baked hard in ovens or set to dry in the sun. These scrolls and
tablets are our sources of information about the great Egyptian and
Babylonian civilizations.

The Egyptian Rhind Papyrus contains material from about 1800 s.c.
It is the oldest document in the world that is devoted entirely to
mathematics. When stretched from end to end it measures 18 feet long
and one foot wide.

The Rhind Papyrus begins with some lessons in arithmetic. Then it
solves 84 problems in a wide variety of areas. Some problems are called
“aha problems” because the unknown quantity was called “aha.” Problem
24 is shown below in the original writing called hieroglyphics.

It reads:

Aha and its 1/7 added together become 19. What is aha?

Today we write this problem as the equation x + (1/7)x = 19. The
Rhind Papyrus shows that aha is equal to 16 5/8.
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In Babylonia there was an abundance of tablets containing one
problem each instead of one tablet containing many problems. Each
tabletis about the size of the palm of your hand. The front side of one tablet
unearthed by archaelogists reads: | have multiplied length and width to
obtain area 252. | have added length and width to get 32. What are the
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length and width? The reverse side of the tablet gives the details of the
solution: length = 18, width = 14. Notice that when you multiply these
numbers you get 252 and when you add them you get 32. The
Babylonians checked their work this way too.

The method that the Babylonians used to solve the problem is
amazingly advanced. Today it is called the “quadratic formula.”

On the cover of this book a Babylonian student practices writing ¢
multiplication table on a clay tablet. The teacher wrote atable onone hal:
of the tablet, and the student must copy it.

Historical note by David Zitarell
lllustration by Jay Flom
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master. No part of this book may be reproduced in any form without the prior written permission of the
publisher. Copyright infringement is a violation of Federal Law.
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Multiplying

In arithmetic we wrote multiplication problems these two ways:
© 3
3x5:=15 xS
15

In algebra we show multiplication by using a dot or by using parentheses. Below are
some examples.

3:5=15 3(5)=15 (3)(5)=15
Here are some multiplication problems for you to do:
4-3 - 0-7 = 2-H=
3-6= (8)(3) = (1(2)= )
| (8)(4)= 3-5-5= 8(d) = '
' L(Y) = 3(9) = 010 =
E 9-10= 1°5 = 65=
® - -9 = 9-9-

_ Below is a multiplication table that needs to be finished. Finish it and then use it to check
5 the problems you just did.

1 ]2 |3 |a]|s5 |67 |8 ]9 |[10]11]12
1 JirJ2]3]4]5]e 1|
: 2 2|4 | 6|8
l 3 3639
4 ]
5 |
6 | 48
7
8
9
10
O 11
B 12
©1990 by Key Cumculum Projea, Inc. 1
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Factoring

In a multiplication problem Iiké
5.7=35

5 and 7 are called factors of 35. Factors are numbers which are mul@iplied. Many times in
algebra we have to break down a number into factors. Both factors will have to be whole
numbers. Here are some examples:

24 W =
A A A
22 27 8- 8

24 =122 \H=2-7 64=8-8

Below are some numbers for you to factor. See if you can factor each number without
using any fractions.

|5 27 3
/\
335

15=3°3

|6 50 72

20 36 22

©19390 by Key Curnculum Project, Inc.
Do not dupiicate without permission,




63 56 28

8l 4q 100
77 39 |52
30 30 30
48 18 1B

|7 d 23

©1990 by Key Curriculum Project, Inc.
Do not duplicate without permission.



Prime Numbers

Let's try to factor the number 17. The only way we can do it is like this:

M
/\
|- 17
| 7=1-17

We still end up with a 17, so you can see that we really didn't break down the 17 into

two smaller numbers. In fact, that's impossible to do without using fractions.

A number, like 17, that can only be factored into 1 times itself is called a prime number.
5is also a prime number, since 1+5 is the only way it can be factored using whole numbers

Can you think of some more prime numbers? (Note: 1 is not considered a prime number.
2 is the smallest prime number.)

Try to factor each number into a product of smaller numbers. If a number is prime, draw a
circle around it.

@ B # 6 ,g 7 8
P'i"’e prime /\ prime
2:2 2 - 3

9 10, [ 2 13 I

6 17 |8 9 20 2| 22

©1990 by Key Curnculum Project, Inc.
4 Do not duplicate without permussion.



Prime Factors

Here are some numbers that we have already broken down:

e 24 I ot
/\ /\ /\
12 - 2 27 8 8

However, only one of them has been broken down all the way. This time we are going to
break them all the way down into prime factors:

24 M
AN /\

i

/\
\zZ -2 27 88
/\ ANVAN
3 =5 H#
N\ AN /\
& 20 22 2-2
| 24=32:2:2 4=2-7 bl4=2-2:22:2°2

Break down each number into prime factors.

70 |2 22

~ [70: 12+ 22=

©1990 by Key Curiculum Project, Inc.
Do not duplicate without permission.




90

2 5
A 4
-5
VAN
2°2
20=2-2-5 90 = 24 =
18 8l 30
18= 8l= 30=
48 100 32
4g = 100 = 32 =

©1990 by Key Curriculum Projedt, Inc.
Do nat duplicate without
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Integers
e

Integers are a lot like the whole numbers that you already know. The main difference is
that there are negative integers as well as positive integers. Zero is also an integer.
Here is one way we can picture the set of integers:

PP 1

o~ I i } } } } } 1 } 4: T T } T T >
- - . x - - 6 7
\__ES__‘S\if 3 2 ) 0 1\ 2 3 4 5
Negative Integers Zero Positive Integers

As you can see, the negative integers are to the left of zero. We use a little raised minus
sign to show that an integer is negative. Sometimes we use a little raised plus sign to show
that an integer is positive, but we usually don't use any sign at all when the integer is positive.
Zero is neither positive nor negative.

Comparing Integers

By looking at the number line we can easily tell which integers are greater (larger) than a
certain number and which are less (smaller) than the number.

left right

7 6 5 4 3 2 -1 0 1 2 3 4 5 6 7

1 is greater than -2 because it is to the right of -2.
"4 is less than -2 because it is to the /eft of -2.

Write >, = or < between the two integers to show whether the first is greater than, equal to or
less than the second.

.o [ is greater than 2. o

> 2 4 & ) 2 Y
2 7 73 2 Y
2 3 e 5 5
2 O 3 "3 | |
o 2 2 % | 0
D0 1t gl wibost pormaasist 7




§howing Gains and Losses

You can glso use integers to show gains and losses. Positive integers show gains, and
negative integers sho

. w losses. Zero is used if there is no change. Here is how we can use
Integers to show gains and losses in a football game:

We gained 5 yards. positive 5
5 ¢ e 5
gaining —

We lost 3 yards. negative 3

- 3 L3 P - 3

« losing

There was no ' zero (not positive
change (no gain and not negative)
and no loss). P

You show the following gains and losses.

We gained 4 yards. We lost 5 yards.

We gained 2 yards and then gained 6 more yards.

We gained 5 yards and then lost 8 yards.

©1990 by Key Curriculum Project, Inc.
Do not duplicate without POIMIsS ..



Adding Integers

In arithmetic you learned the operations of adding, subtracting, multiplying and dividing
whole numbers and fractions. In algebra, one of the first things you have to learn is how to
“add, subtract, multiply and divide integers.

To. add integers we can think of a football game. A positive number stands for ground
gained by our team; a negative number shows ground lost. Zero is used when there is no

gain or loss. Here are some examples:
Our team and then We Altgsether we
lost S yd.. our team 5¢ine¢ Byd. w ja.med. 5 yd.
°. (-] [~ [} : [-] [-]
- ) ° e - . o
> ¥ 8 + 3 =5

3" - -8

Altogether

our team
lost B yd.

Altosefher we
ended

n‘ght where
weé started.

o

_5." _ Oo

We Altogefher we We
guined. 2 yd.. lost” 3 yd. scuncd. 5 yd.
o2 g :
2 + "5 = - 5 o+

C If you ever have trouble adding integers, then you can draw a football field to help you
figure out the answer.

Problem: -5 .,.-8 =

our team our team
losing yards gaining yards
i 8 -5
I T“'/ \C)( \GD
: ~L_ -7
"s -+ - o 5 ’15 _ e - -
1=21
/—'_— \\
1 T
] I~
_D D
2 I e
e =T \‘ /
> e [F12 —-F"] i it 2]

M3 71271110 9 8 7 6 5 4 3 2 1 0 { 2 3 4 5 6 7 8 9 10 11

C’ Problem: q +°72| =

©1990 by Key Curriculum Project, Inc.
Do not duplicate without parmission.




“14 713 "12 11 710

Use the football field to help you do each problem below.

9

-3 +°5 =
b + 4 =
8 +2 =
7 +7 =
3 + 5=

- + 9=

6 +713=
5 + 5=
6 + b=
4+ 2=

5 +3-

10

8 7 6 5 4 3 2 10 1 2 3 4 5 6 7 8 9 10 11 12 13 14

15 + ™4 =
8+°9-=
D +o=
4+ 6 =
1+ 10 =
| + 70 =
12+ 0 =
13 +713 =
0+ 720=
8 +7lo=
12 # 23=

©1990 by Key Curriculum Project, In¢
Do not duplicate without parmission.
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@ 1413121110 -9 8 -7 6 5 4321 0 1 2 3 4 5 6 7 8 9 1011 12 13 14
Add.
6 +73 = 4+ 5 = 3+2= 7+6-=
8 +75 = 9 +72 = 3+ = 8 +h=
"5 +73 = "5 +°8 = 3+0-= 9 +77=
8 +8 = 9+ Y= 3+70= 7 o+ 7=
6+ 5= 0 +-8= 3 +72= "7+ 9=
12 +76 = 2 +71= 3 +°3= “li] ¥+ 5=
[l + 0= 13 +-9= 3 +74= o l=
6+ 7 = 13+ 5 = 3 +5= |7 + 8=

08+-3= "H Y= 3+ 6= T4 o+ b=

2 5 6 ) 9 | -2 |
+ 6 + b6 +9 +74 +3 +4H + 15 + 1l

4+0 = 6+ 0= 37+0=  %5+0-
0 +3-= 0 +8= 0 +715= 0 +39=

Adding zero is easy! We just have to look at the other number in the problem and that's the

answer. Here is a way we can say this:

Ifa is any integer, then 2 +0 = a
and O+a = a.

Q This is called the Principle for Adding Zero.

21990 by Key Curriculum Project, Inc.
Do not duplicale without permission.
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3+ 7
7 +73

N

N o
+ 4
N
I 1l

“16+75 -
"5 +76 =

“lo+18 =
18 +7lo =

3 +35=
Do+ "I =

30 +80-=
“80+30 =

]

D+ 72|
21 70 =

100+762 =
62 +7100+=

00 +99 =
99 +100 =

100 +725 =
25 +100 =

00+799 =
“99 +100 =

|00 +753=
"53+|00 =

00 +777=
77 +100 =

As you can see from the problems on this page, it doesn’t matter which of the numbers
comes first when we are adding. We get the same answer either way. This is what we

mean when we say that addition of integers is commutative.

Commutative Principle for Addition of Integers:
If @ and b are integers, then a+b = b+a.

For example, 'Q:_] =7+"3

4 4

1 2 ©1890 by Key Curnculum Project, Inc.
Do not duplicate without permission.



On this page, the parentheses tell you which pair of numbers to add first.

-

(5+3)+ 6= -4 (“4+-8)+77 =

5+(3+76)= 4 o+ (8+77)=
T —

ey, i,

(o +™H)+7 = ((3+7N+5=

6t (}+7)= 3+(7+°5)=

("8+7)+5= ("3+710) + b =

~8+(7+5)= "3+(10+06)=

((6+79)+9 = (F23+4777)+°57 =

6+ (-9+9)= T23+(77+757) =

These problems show that it makes no diff=;ence which pair of numbers we add first.
The answer always comes out the same. This is what we mean when we say that
addition of integers is associative.

Associative Principle for Addition of Integers:
Ifa, bandcareintegers, then (a+b)+c = a+(b+c).

O For example, (8+7)+5 =8+(7+5)
b \___«—J N’
4 4
Do v dupiene o e, 13




Write a positive or negative number or zero for each sentence.

The Bears lost 16 yards.

“le

The Raiders gained 38 yards.

Don won 80¢.

Harry lost 65¢.

Tom broke even.

The temperature went up 8 degrees.

The temperature went down 13 degrees.

Marty lost 5 kilograms.

Irene gained 3 kilograms.

Barbara stayed the same weight.

Mr. Green spent $20.

Mrs. Williams earned $86.

Brenda lost $3.

Theresa found $1.

Carla didn't find anything.

The water level fell 7 centimeters.

Write a problem for each sentence.

The Giants gained 8 yards and then lost 5 yards.

8 +-5

The temperature fell 6 degrees and then fell 5 more degrees.

Marty lost 5 kilograms but then gained back 3.

Mrs. Williams got paid $86 and then spent $40.

Mr. Lopez lost $3, but then he found $2 of it.

The water level rose 11 cm and then fell 11 cm.

An airplane climbed 2000 meters, then climbed another
1500 meters.

14

©1990 by Key Curriculum Project. Inc.
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For each exercise below you have to do two things.

1. First write down the problém.
@ 2. Then find the answer,

The Jackets football team gained 9 yards on their first play. On the next three plays they
lost 4 yards, gained 3 yards and lost 3 yards. How did the team do altogether on these
four plays?

Problem: 9 + 4 +3+-3 =5
Answer: They gained 5 yards.

The Raiders gained 2 yards, lost 18 yards, lost 2 yards and then gained 10 yards.
How did they do on these four plays?

Problem:
Answer:

James was playing a game with his friends. He won 35 points. Then he lost 15,
lost 40 and won 55. How did he come out?

Problem:
Answer:

Donna won 43 points, lost 17, lost 19, won 17, lost 24, won 19 and lost 43.
How did she come out?

Problem:
Answer:

Shirlee had a savings account. Her first deposit was $35. Then she deposited $10,
withdrew $20, withdrew $5, deposited $50, withdrew $10 and deposited $25.
How much does she now have in her account?

Problem:

Answer:

Mr. Jackson had $100 in his checking account. He wrote checks for $30, $15 and $20.
Then he deposited $50 and wrote checks for $75, $15 and $10. How much does

Mr. Jackson have in his account now? (Do you see why the bank doesn'’t want

Mr. Jackson to write any more checks?)

Problem:

C‘ Answer:

©1990 by Key Curriculum Project, Inc.
Do not duplicate without permission.
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See how the integers are match

i ed up in the picture? Each integer is matched with its
OPposite. We use a dash to sh

ow the opposite of a number.

The opposite of 5 is -5. -(3)=-5
The opposite of -5 is 5. -(3)= 5
The opposite of 0 is 0. -(0)=0
The opposite of -13 is 13. -(13)=
The opposite of 13 is -13. =(13)=
The opposite of -8 is 8. -(-8) =
The opposite of 8 is 8. -(8)=

Here are some problems where you have to add opposites:

5 + 5= 5+ 5=
3 4 3= 3 +°3=
Ho +™M6= B8 + 8=
O+ 0= 8 + 8=
167 +-167 = “3eH7 + 3647+

As you can see, whenever we add two opposites they cancel each other out — the answer
always comes out zero.

If @ is an integer, then a+-a =0
and —-a+ a=0.

This is called the Prinéiple for Adding Opposites.

©1990 by Key Curriculum Projedt, Inc.
Do not duplicate without permission.



The problems on this page are too hard . . .
Make them easier by finding opposites and getting rid of them.

« (880
d e -Be4-10
5+ 2+5 + 6=
T+ b+ +p =
9+ + 8 +9 =
3+8+3+8-=
o~ 37+4+37+75+

|7 +728 +56 +28 +717 =
12+ 5+ +12+705+

James is still playing with his friends. He won 25 points. Then he lost 17, won 2, lost 19,
won 2, won 17, lost 33, won 19, lost 25 and won 33. How did he come out?

Problem:

@ Answer:

©1990 by Key Curriculum Project, Inc. 1 7
Do not duplicate without permission.
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Subtracting Integers

Once we have learned how to aﬁd and find opposites of integers, it is easy to subtract them.
Every subtraction problem has the same answer as an addition problem.

8-5=3 0-1=9
8+5 =3 0+71=9
To find the answer to a subtraction problem, all we have to do is change it to an addition

problem — but instead of subtracting the second number we add the opposite of the
second number.

Here is another example: ‘5 - 4 =

Instead of subtracting positive 4 we are going to add negative 4; so here’s how you can
change the problem:
5+ -

Now the problem is just like the adding problems we have already done.
A loss of 5 and a loss of 4 comes out to a loss of 9:

S+ =79

Below are some more subtraction problems. Change each problem to an addition problem.
Remember to add the opposite of the second number.

6+8="2 4 -9 =
H-8-= 5~ 2 =
5-9= "9 -4 =
8-5-= 4—7 =
3 -06-= 7-2 =
8 -8= = =& =
18 ——

y Curriculum Prg oct, ||
Do not duplicate without permlis.u'mnc-

—_— e e



In this subtraction problem the number being subtracted is negative:

o

7-75 -

First we have to change the problem. We have to add the opposite of the second number,
so instead of subtracting negative 5 we are going to add positive 5:

? | 7S =
A gain of 7 and a gain of 5 is the same as a gain of 12:
7+%0 =12

If this seems strange to you, think of the football field. When the referee takes away or rules
out a 5 yard loss, we gain back the 5 yards.

Subtract. Be careful on these.
B+7 =4
™ b—"8=
5 -9 =
8 ——3 = . 6 - 8 =
.6 _"'l_'. = "6 _ _8 -
9 -"6=
- - -6 - =
8 -8 - g
s 0 =70+ As you can see, every time we have a
_ _ subtraction problem, we can change
IO -5 = it to an adding problem. But we have
to remember to add the opposite of
2 -9= the second number:
i I -5 If @ and b are integers,
P 2 7 B then a-b=a+-b.

©1990 by Key Curriculum Project, Inc. 1 9
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Subtract. Remember to add the opposite of the second number.
(If the second number is positive, change it to negative.
If the second number is negative, change it to positive.)

4 -2-= 5 - 3= o = M= 6 -2 =
© -73= 4 - 5= "3 - 7T= 7 - 6=
& -75- 9 -2= 2 - 7= 8 — 4=
5 -"3= > — 9= 2 =77= 7 -"7=
8-8= 5 --8- - 9= 7 -77-
8 -73= "9 - 4= 8 - 3= 7 - 9=

6 - 5= 0-8=  12-%4= ] -5= -
12 - 76-= [l -"2= O - 5= - l=
11 -0= 13 -9= 15 -%6= |7 --8=
e - 7 = 13 - 5= 18 -9 = 14 - 4=
|4 -"5= 8 - 9= 4 - 8= O -"6=
10 - 10= 1 —8= 7 - 7= “l4-4=

Su{zgzcr:r:ember ... 5 o 2 8

i botiom romber) 6 -9 -6 -

o iR | & I° "o 10

-7 - x -8 B -B -B

20 D0 r ks wines per e e



-

Add or subtract as indicated.

6 +10 =
0 - 10=

371 =

-0 O
! +

=y —
I I

3+10 =
3-10="

35+710 =
35-715=

18 + I8 =
18 - 18 =

b . Inc.
of duplicate without permission.
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Add. (Think of gaining and losing yards.)

9 5 1O 6 15 8
+ 4 + 8 +77 + 7 +5 +8

37/ 53 25 84 13 25
+26 +42 +26 + 86 + O + 725

Subtract. (Add the opposite of the bottom number.)

~q e 10 6 15 3
-4 -8 -7 -7 -5 -8

e

37 53 25 B4 {3 25
_26 -U2 -26 -86 - 0 --25

©1990 by Key Curriculum Project, Inc.
2 2 Do not duplicate without permission.




Here are some longer problems.

1] I
— o
_ _
O
| _
o O
I |
© 9

S -2 -2 -2
O -3 -3 -4

9 -3 -6-95

2 -7-5-4

® 3 _5-5-5

6 -5 -4 -3

||

-9 -6 -4
3 -7-4-2-=
2 -15-10 - 8

-7 -7-7

v

23

lum Project, Inc,
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Multiplying Integers

To name an integer we have to do two things. We have to tell the s

(positive or negative), and we also have to tell the amount.

ign of the integer

When we multiply two integers, we need to break down the problem into two parts.
First we figure out the sign of the answer; then we figure out the amount of the answer.
To figure out the sign of the answer, all we have to do is remember these four rules:

POSITIVE -« POSITIVE
POSITIVE - NEGATIVE
NEGATIVE « POSITIVE

POSITIVE
NEGATIVE

= NEGATIVE
NEGATIVE - NEGATIVE =

POSITIVE

To figure out the amount of the answer, we just multiply.

Multiply.
8 -3 - 5 Y-
8 3= B - 2=
8 - 3= B . %=
8- 3= 3 7=
8 . =
6 6= 4 -8+
676 = 778
b - b = -7 - 7=
6 6= |- 73=
5-0=
2.0= -7 =
2 0= 0-"9=
2. - 0-8-=

5 . 4=
b - T =
8 - 5=
TR
7 -9 =
3 . =
<5 =D
-l - 9=
1O -8 =
9 -710=
8 - 7=
1 - 3=

©1990 by Key Curriculum Project, Inc,
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To see why these rules work we can think again about a football game. The first integer
tells how many plays were made. A positive integer tells how many plays were made
by ourteam; a negative integer tells how many plays were made by the otherteam.

®

The second integer tells how many yards were gained or lost on each play.
Positive integers show yards gained; negative integers show yards lost.

The answer tells the outcome in terms of how many yards ourteam gained or lost.

Here are some examples:

Qur team gained 5 yd. Altogether we
made 3 Plays and (on each play. gained I5 yd.

5

C).) Q%00
(AR oap
1]

Our team
made 3 Play.s and

(Js) %09
[ ]

fost 5 yd.
on €ach play.

[}
o
°

™D

d Al‘l:oao.ther we
lost 15 yd.
o
o

-5

The other team qained 5 yo) (Altogether we
made 3 plays and each Play. IS yd.

o

Q

®

|
UJ %0 o

(=}
d
°

3.

The other team
made 3 plays § and

los
on each

(o]
(<]
°

5 -

t 5 yd. Altggether we
Play. 3a|neel 15 yd.

[S)

o

5

If it seems strange that we get a positive answer by multiplying two negative numbers, just
remember that a loss for the other team is a gain for us. We can draw a football field and

map out the plays to see why this is so.

We lose yards;
they gain yards.

We gain yards;
they lose yards.

}-

T
-5 -5 -5
] | —1 |~
P D ©
8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18
’ Problem: 3 ) 5 = |5
©1990 by Key Curriculum Project, Inc. 2 5
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SRR,

Multiply.
o /=
*6 .‘7 =
677 =
RV
9 .5 .
9 .-5 =

Here's an easy way to tell
the sign of the answer:

Both positive {L,' : 6 = 24} Answer
Y 6= 24

both negative positive.

One positive L+ ‘ —6 = -ZL'I' Answer
d is
one rz:ggative "L+ . 6 == 2 Ll' negative.

ot
1

9.9
-9 .=
-5 = 4 --8-=

W m
o
I

4 g = 97 = 16 = ERNE
64 = 79 = 6| = 15
5.8+ 37 |[712-0= 8 9=
8-5-= 73+ 0-712= 7 8=

It doesn’t matter which of the numbers comes fir
multiplication of integers is commutative.

‘

st when we are multiplying, so we say that

Commutative Principle for Multiplication of Integers:
It @ and b are integers, then a+b = peg.

For example, -3+4 = 4.-3
—~— | S
12 12
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Multiply. Here are three different ways to
write a multiplication problem:
2°3(9) = (6)(*5) =
3 /.‘8(“7) (4)(6)
| ‘ ‘ 3:77="2l
7(8) = ((5)(7) =
() = (99) = 3(77)="21
1(9)= (3)(77) =721
1079 =
8)(1)= : All of them say:

“3 times - /s-21."
6(‘8)= (3-3)-7 = 3 times 7 equals
(2)(43)= 3-(3:7)=
(-3-5)-4-= (6:8):2= (-3:72)-°5=

3-(5-4)= 6 (8:2)= 3-(2°5)=
T — —

(5-°8)2= (F2-72)-72 = (5:-5)-2-=

5-("8-2)= 2:(2:2)= 5-(5-2)=

It doesn’t matter which pair of numbers we multiply first. The answer comes out the same
either way, so we say that multiplication of integers is associative.

Associative Principle for Multiplication of Integers:

lfa, b and ¢ are integers, then  (a*b)ec = a*(bec).

N
.\

©1990 by Key Cumiculum Project, Inc.
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For example, (5¢2)¢3 =5¢(2°3)

-30

30
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Multiply.

2:6-°3:36 (3)7N2)= 5.6-73 =
4.5.3 = (-3)(-3)(3) = 8-t =
822 = (5)(10)(2) = 4| o122
653 = (4)(L4)(Y) = 46 --37-0 =
Multiply.
6-0= 0-7= 8= |-3 = 5.7 = -1-7 =
8-0-= 0-3=  %-l= |-5= 9.71=  -1(]8)=
-4-0= 0:0= I5-1= . |-]= 4-l= b=
® 30-  0(b): clb-l=  |-7= 537]=  -|-0=
4g-0=  O-l=  63-1=  1(26)= [el= -(23)=
(29)(0)= 0-58= 80-1= |-0-= 8-l=  |-|=

Sometimes multiplying can be pretty hard to do — but not when we are multiplying
by 0, 1 or-1. Then it’s very simple. Here are the principles that tell us what to do:

Principle for Multiplying by Zero:
If a is any integer, then a+0 =0
and O+a = 0.

Principle for Multiplying by One:
If a is any integer, then a+1 = a
and 1 ‘a =q.

If a is any integer, then a+-1 = —a
and “1+a = —a.

Principle for Multiplying by Negative One:

“Any integer times negative one is the opposite of the integer.”
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‘- Order of Operations

! We saw that parentheses are often used in algebra to show what to do first.
| @ Look at this problem:
®

‘ 4-(5+2)=
|

l The parentheses tellustoadd 5+2 first, and then to multiply the answer by 4:

4-(5+2)=28
g__:’f_J

Below are some problems for you to do.

5-(2+3)= 7-(5-2) = (b+4)-3 =

(5-2)+3 = (7-5)-2 = 6 +(H-3) =
(. 5+(2-3)= 7+(5*‘2)'—' (-2'-2)"'6:

(5+2)-3 = (7+5)+2 = 2-(2+6)=

(4-3)+(5-1) = (3-4) + (4-2) + (3-3) =

(3-5):(10-6) = (3-4) +(4-:2) +(3-3)=

(5-3)-(6-10) = (3-4) + (4:2) +(3-3)=

(3-5)-(0-10) = (3-4) + (H4-2)+(3-3) =

(5-3)-(10-6) = ((3-4) + (4-2) +(3-3) =

©1990 by Key Curriculum Project, Inc.
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Here is a problem that doesn't have any parentheses to show what to do first:

D+ 34
There are two ways you could try to do this problem.
|

. Multiplying first: 5 + w = |7 C
Adding first: 5 + 3 4 = 32 X

8

As you can see, the answers are different. The first one, 17, is right because of a rule we
always follow in doing computations:

1. If there are parentheses, first do what is in them.
2. Then do all the multiplying, from left to right.
3. Finally, do the rest of the adding and subtracting, from left to right. —

See if you can follow this rule on each problem below.

(8+5)2 = (5+77)2 = 7+(6-2)"5 =
¥

8+52 = 5+7-2 = 6+3-7-12 =

7-3+10= 8-(2-4) - b4 +5-4 =

(6+2)-L4 = 8-2-4 = 8+14.(5+2)=

5612 = 5+3-2 =  54(7-3)-6 =

25-36 = 5342 = I-(3+4)-2

3(6+4) = 2+2+2 = 2+5-(8-2) =
&

30
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15 20 S — o
e 3:5+4.5=35 | 62 + 5.2+ 3:5 + 32 =
¥ 3+4)-5 =235 (b+5)2 = 3:(5+2) =
—— — O
f 7
5-10 + 4-10 = 34 + 4= 7:3+7:7=
(5+4)-10 = (3+4)--4 = 7-(3+7) =
(-4)(3) + (-5)(3) = (7)) + (5= | 2.4+ 2-6=
(-4 +-5)(3) = (-7 +4)(-5) = 2. (4+6) =
e

Were you surprised to see the answers come out the same in each pair of problems?

If you were, then try thinking about it like this:

3-5) + |4-5)

(3+4)-5

7 fives

Doesn’t it make sense for the answers to come out the same? After all, 3 fives and

4 fives is equal to 7 fives. Since this works for any integers we may choose, we say that

multiplication of integers is distributive over addition.

Distributive Principle:
If a, b and c are integers, then (b+c)*a= bea+c*a

and a*(b+c)=ab+a-c.

©1030 by Key Cummiculum Project, Inc.
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You've learned two ways to solve this problem:
2(3+8) =~
On page 30 you learned to do what is in the parentheses first, then muiltiply:

2(3+8) = 5(1) =55

And on page 31 you learned that using the Distributive Principle gives the same answer:

AN
5(3+8) = 5(3)+5(8) = I5+40 =55

When we use the Distributive Principle we can save some work by doing the multiplication:
in our head and just writing the products:

£03+8) = 15+ 40 = 55

Do each problem two ways.

6(4+6) = 6(l0) =60 7(20+8) =
<4 e
6(4+6) =24 +36 =60 7(20+8) =
3(8+2) = 8(-4+1) =
3(8+2) = 8(-4 +]) =
H(9+3) = -3(30 +2) =
H(9+-3) = -3(30 +72) =

3(2-6)= 3(2+76)=30CH)="12
3(2-6) = 3(2+76) = 6+718="12

I0(3-8) =
10(3-8) =

2(-4-7)=
2(4-7) =

32
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Dividing Integers

In division problems, the number we divide by is called the divisor and the number we
. divide into is called the dividend.

12 +4=3 42
L divisor ‘—"/__J
dividend
When you divide integers you have to break down the problem into two parts.

We find the amount of the answer by dividing, and we find the sign of the answer
by following these rules:

POSITIVE -« POSITIVE POSITIVE
| POSITIVE + NEGATIVE = NEGATIVE
" NEGATIVE - POSITIVE = NEGATIVE
NEGATIVE « NEGATIVE = POSITIVE

These rules are the same as the rules for multiplication. That's because the answer to a
division problem can be found by reversing a multiplication problem.

18+ 3 = 6 because 6 times 3 is 18.

18 + 3 = -6 because "6 times -3 fs -18,

® 1825 1% mee o e S

Here are some division problems for you:

2 -3=4 0+ 5= 18+ 6 =
12 +3=14 10 =75 = 1B + 6 =
2 =3 =74 0 +5= 18+ -
12 +3 =74 O =5 = -8 24 =
"7 -7 = 15 + | = "9 +-9 =
T+ 7 = 15 7] = -9+ 9=
77 - 5 +-] = 0+9 -
7+7= 5+ 1= 9+ 0 =

©1990 by Key Cumculum Projea, Inc. 3 3
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0 °°SWhat number times 4
|12 + 4 = €quals 12?7 3

2+4 =3
0 - 9 {rEED
0+9 =0

This problem has no answer
Infact, no number divided by zero has an answer. That's why we say:

We can never divide by 0.

Do these problems. If a problem has no answer, cross it out.
(7-7)+(4+6)= 0+10 =0 (5+5)+(5-5) =

TES777) =100 (3-2)2(342)

(8+2)+(3+3) = (6-6) +(5+2)
(3+3) +(8+2) = (7+7) + (7-7) =
(12-4) +(4-12) = (6+1) +(4-b) =
(4-12) +(12-1) = (H+11) +(3+3) =

IMPORTANT NOTICE
There are two big differences between dividing integers and the other
operations you have learned (adding, Subtracting and multiplying).

1. We can never divide by zero.
2. If the divisor doesn't go int

be aninteger. For exam
discuss problems like thi

o the dividend evenly, then the answer will not
ple, 10+ 3 does not equal any integer. We will
S when we study rational numbers in Book 5.

34
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Written Work

Do these problems on some clean
Paper. Label each page of your work
with your name, your class, the date,

and the book number. Also number each
problem. Keep this written work inside your
book, and turn it in with your book when you
are finished. Please do a neat job.

1.

o,

Make a list of all the prime numbers
up to 50. (See page 4 if you need help.)

Break down each of these numbers into
prime factors: 8, 45, 50, 150, 256, 500.
(See page 5.)

What are integers? (See page 7.)

Written Werk Your Name
Book *| Period No.
Date
5 45 50
N
Ly N A
N\
2-2
8=2-2.2
|50 256 500
N\ N\ VAN
@ Integemsare...coooooo
@u- 5+0=5
b."3+5=54+-3

Write down an example of each of these principles:

Principle for Adding Zero (See page 11.)

TTQ o000

Distributive Principle (See page 31.)

See page 13.)

Write a story to fit this problem: 40 + -5 + -25 + -10 =

Commutative Principle for Addition of Integers (See page 12.)
Associative Principle for Addition of Integers (
Principle for Adding Opposites (See page 16.)

Commutative Principle for Multiplication of Integers (See page 26.
Associative Principle for Multiplication of Inte
Principle for Multiplying by Zero (See page 28.)
Principle for Multiplying by One (See page 28.)

gers (See page 27.)

Sandy and Terry got into an argument about the following problem:

6 == 2 . 5 =
Sandy said the problem should be done lie this:
+ # =
o \ 2-3=4H0
Terry said that this was the correct way:
6+2-5=|p
10

Who was right? Explain why. (See page 30.)
Why can't we divide by zero?

©1990 by Key Cumculum Project, Inc.
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Practice Test

You are now ready to take the practice test to find out how well you understand the work in
. this book. When you are finished with the test, ask your teacher for the answer key so you

can correct it yourself. Then you can review the sections where you still need practice.
Good luck!

Break down each number into prime factors.

2| 40 42
2' = L"O = Ll>2 =
Add.
5 + 8 = 6 + 'b = ‘6 + L'- =
8+2- 4+ -3 O +°7 =
. 5 3 2 9
+ 4 + 10 + 9 t+ -2
Subtract.
5-8 = 6~6-= T
8'-2= _4“-3-? O-—-‘7=
5 3 2 9
- 4 - 10 - 9 - 2
Multiply.
5:8= (6)(-6) = “6(4) =
(8)(2)= - 4{-3= 0--7 =
-5 "3 2 9
o x_10 X -9 X 2
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4 =2 - 0+5-= 48 + -6 -
’ b+3 = 8 +8 = ‘18 - =
Compute.
5.2+ 4 = 5:3+5.4= 4+ (8-3)-2 =
5(°2+4) = 0(3+4) = 5+3:2 -6 =
5+2:4 = b2+ 42 3+5-(5-2) =
(5+2)-4 = ("6+-4)-2= 5(H-1) -6 =
Match an example with each principle.
. Principles Examples
___ Adding Zero ay D4 =-4.-5
— Multtiplication is Commutative b) O+Y =-4+-5
_ Multiplication is Associative c) S6+6=0
____Multiplying by Zero d 3:0:=0
—___ Addition is Commutative e) 3+0=-3
____ Adding Opposites f 5-1=5
____ Addition is Associative 9) (3-4)-5=-3-(-4.5)
—__ Multiplying by One hy 2:(5+3)="2-5+2.3
@ _ oisibutive Principle ) (3+4)+5="3+(4+5)
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