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Egyptians and Babyionians

Mathematics began as a practical soisnce for constructing calendars,
administering harvests, organizing public works and collecting taxes. At
first the operations of arithmetic were emphasized, but they avoived inio
algebra by around 2000 B.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 simitar
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
ware either baked hard in ovens o setto dryinthe sun, These scrofls and
tablets are our sources of information about the great Egyptian and
Babylonian civilizations.

The Egyptian Rhind Papyrus contains material from about 1800 .C.
It is the oldest document in the world that is devoted entirely 10
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 B4 problems in a wide variety of areas. Some problems are called
“gha problems” because the unknown quantity was called “aha.” Problem
24 ig shown below in the ofiginal writing called hieroglyphics.

it reads: ’

Aha and its 1/7 added together become 1 9. Whatis aha?

Today we write this problem as the equation x + (1/7)x = 18. The
Rhind Papyrus shows that aha is equal to 16 5/8.

langth and width? The reveree side of the tabiet gives the detalls of the

’
“lﬁr "-‘)3 ATl solution: length = idth = i |
- length = 18, width = 14. Notice that when you multiply these
'::'-7“%}\%.["@‘32' (‘//t"?\} B’Zﬁ; &% numbers you get 252 and when you add them you get 32. The
\ . =X+ L = éon Babylonians checked their work this way to0.
M’Z- =X li Z A W /i v “’/\ « ‘ Z The method that the Babylonians used to solve the problem i
= (e = W amazingly advanced. Today it is called the “quadratic formula.”
In Babylonia there was an abundance of tablets containing one On the cover of this book a Babylonian student practices writing £

problem each instead of one tablet containing many problems. Each muitiplication table on a clay wblst. The teacher wrote a table cnone hal
1abletis about the size of the paim ofyourhand. The front side of onetablet of the tablst, and the student must copy it-
unearthed by aschaelogists reads: { have muitiplied length and width to Historical note by David Zitarell
obtain area 252. | have added length and width o get 32. What are the Hustration by Jay Flon
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Multiplying

In arithmetic we wrote multiplication problems these two ways:

3
3x5=15 X
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)(0)=15

Here are some muitiplication problems for you to do:

4.3 = 07 = 24 -
36+ (8)(3) = (1)(2) =
(8)(4)= 3-5.5= 8(9) -
L) = 3(9) = 10-10 =
9-10= |5 = 65+
6-6 = 4. = q-9-

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

1 12 |3 4 |5 |6 |7 |8 |9 [10)11 )12 |
2 2 | 4 & | 8
3 3|1 6|9
4
5

: 6 48

: 7 |

i 8
9
10
11
12
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Factoring

In a multiplication problem like

5:7=35"

5 and 7 are called factors of 35. Factors are numbers which are muttiplied. Many times i
algebra we have to break down a number into factors. Both factors will have to be whole

numbers. Here are some examples:

24
/\
122

%4
/\
2 7

24=12-2

4=2-7

a

/\
8 -8

64 =88

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

using any fractions.

|5
/\
3-5

27

15=3-3

8

lo

50

712

20

36

22

2

©1980 by Key Curricuium Project
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63 56 28

77 39 132

30 30 30

48 48 48

|7 S 23

©189C by Key Curriculum Projeal, fnc. 3
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Prime Numbers

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

%

17
/\

|- 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, fike 17, that can only be factored into 1 times itself is called a prime number.

5 is also a prime number, since 15 is the only way it can be factored using whole number:
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.

l6 17 |8 9 20 21 22

4 ©1890 by Key Curriculum Project, Inc.
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Prime Factors

Here are some numbers that we have already broken down:
% i
' 24 B oM
/\ N\ /\
12 - 2 27 8- 5

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

WM et
/\ /\
+ 2 27 g8

ANERVAN

> X

)74
/\
34 w2 24
/\ /\ /\
22 2:2 22
24=3-2:2:2 Ih=2-7 64=2:2:2:22°2

Break down each number into prime factors.

70 12 22

1980 by Kay Cumiculum Projsdt, InG.
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a>8

o2

20=2:23

70

90 =

24

2=

80
t

8l

i

81

30

30

il

48

48

100

00 =

32
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integers

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

A 2 T L RN L B S N I
Negative Integers Zero Positive Integers

As you can see, the negative integers are 1o 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.

ieft right

A
s
N

7 "6 B 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 left of -2.

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

| 24
5 2 7 3 2 Y4
5 4y 5 5
-2 0 3 3 | -
0 2 2 6 N 0
©1990 by Key Curriculum Projecs, Inc, 7
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Showing Gains and Losses

You can also use integers to show gains and losses. Positive integers show gains, and
negative integers show losses. Zero is used if there is no change. Here is how we can us:
integers to show gains and losses in a football game:

We gained 5 yards. positive 5
1 )
5 (43] & 5
gaining -
We lost 3 yards. negative 3
-3 &< ® -3

¢« losing
There was no zero (not positive
change (no gain and not negative)
and no loss). Len)

O 0O

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.

8 ©1990 by Key Cutricatum Project, |
D¢ not duplicate without permission
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Adding Integers

in arithmetic you learned the operations of adding, subtracting, multiplying and dividing
whole numbers and fractions. In algebra, one of the fsrst 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 o
gain or loss. Here are some examples:

Our team and then) . '
test 5 yd.} (our team
& ™ o
S + 3

Ita eier
OUr Cedm
fost B yd.

Mtosiher we
f je.ined, 5 yd. §

I
Qo

Altegether we
lest” 3 yd.

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

Problem: "5 +°8 =
& four team our team
losing yards gaining yards
-8 -5
| st T —a
el \\ L/ Tt
L @ [ +3
- -
..“-.. b -
o n.‘_‘. - -1% -‘--. L, -
=&
] aa
& ™~
¢ ;. &
N P il B 7
\."‘\. - - \\ /
-..-«,”_‘:iz_ "—"‘" R gﬂ/

1312 11 10 ¢ 8 7 6 5 4 3 2 't o 1 2 3 4 5 6 7T 8 & 10 1

Problem: q + 72| =

€1880 by Kay Gurriculum Project, Inc.
Do not duplicate without permission.
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ADDING - SVBTRACTING

INTECERS |

e ¥

Nesd

M47137i2°11°10 9 "8 77 6 5 "4 3 2 1 0 1 2 3 4 5§ € 7 8 @ 10 11 12 13 1
Use the footbali field to help you do each problem below.
o o di -ffu'em{ strakyy

3 +75= 13 + "4 =

o + Y = 8 +-9-=

8+ 2= '5 + "6 =

/7 +77= M+ o=

3 + 5= -l + 10 =

4o+ 9= | + 70 =

6 +713= 12 + O =

. S + 5= 13 +73 =

6+ b= 0+ 20+

|  + 2= 8 +76 =

- 5 +3= - 12 + 25=
UL same NS, T TepenT oS, Keep The 's:&h ) THEN Yov'




B

i [} i ] i
I ¥ b ]

L1
Tt
8 8 10 11 12 13 14

o
o

'
—
g =
'
-
w
I
—,
A%
.
s
.
E
—r
fo=
[ ™
[+ s QP ¥
e
O =
N
&4
[ %3 =
N =t
-
Q) =dm
—
3+
O3 =pw
gl
-
[, My ol
O
—

o~
+
w
H
B
+
Ui
H

12 +7¢ = 2+l =
I+ 0= 13 +79=

- le+ 7= 13+ 5=
 8+3= 549
2 5 6 =] q | 12 RR

+0 +6 +9 +4 +3 +4 +15 ¢+ |

+ 5= |7 + 8=
t o= 4+ 4=

o
+
Ul
I
O
+
]
"
W W w W W w www

+
N
i
i
~J
+
Y
it

4+ 0 "6+ 0= 37+0 = 65 + 0=
O +3= O +38= O +715= O +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:

fais any integer, then ¢ +0 = @
and O+a = a.

This is called the Principle for Adding Zero.

©1990 by Key Curiculem Projeat, Inc. 1 1
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5+8 =
8+5

It

'

o0+ 72
2+ 70

I

“lo+75
D +7l6 =

6 +18 =
18 +71o =

47+ 47 =
47 +47 -

3 +35-
35+°3-

30 +80=
"80+30 =

D +72l=
21 +75 =

100+%62 =
62 +7100=

00 +99 =
99 +100=

100 +725 =
25 +100 =

100+799 =
99 +100=

100 +753=
"53+100 =

00 +77 7=
777 +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.

12

For example, 3+7 =7+-3
R S

4

4

€1890 by Key Curriculum Project
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I On this page, the parentheses tell you which pair of numbers to add first.

(5+3)+ 6= -4 (-4 +-8)+"7 =
S+(3+6)= "4 4+ (8+77)=
u_:.gd o
(b+4)+7 = ((3+7)+5 =
bt (4+7)= "3 +(7+75)=
! ) [N
(-8+7)+5= (-3+710) + b =
~8+(7+5)= -3+ (-10+b)=
C6+79)+9 = (~234°77)+°57 =
“b+(-9+9) = “23+ (77 +757) =

These problems show that it makes no difference 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:

if a, b and ¢ are integers, then (a+b)+c = a+(b+c).
For example, (8+7)+5 =-8+(7+5)
i

©1890 by Key Curticuium Project, inc, 1 3
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Write a positive or negative number or zero for each sentence.

The Bears lost 16 yards. “l6

The Raiders gained 38 yards. *

Don won 80¢.

Harry lost 65¢.

1 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.

| 0 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
\ i 1500 meters.

1 4 ©1989 by Kay Curiculym Proje
Do not duplicate without peniit
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For each exercise below you have to do two things.

1. First write down the problem.

2. Then find the answer.
Y
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 Sained 5 yard;s.

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:

Answer:

©1830 by Key Curriculum Projad, Inc. . 'i 5
D¢ not duplicate without pernission.
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Opposites

A

W

"6 ) 4 "3 -2 "1 0 1 2 3 4 5 6

See how the integers are matched up in the picture? Each integer is matched with its
opposite. We use a dash to show the opposite of a number.

The opposite of 5 is 5. -(5)=-5
The opposite of -5 is 5. ~(5)= 3
The opposite of 0 is 0. -(0)= 0
The opposite of “13 is 13. ~-(C13)=
5 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+ bH=
3+ 3= 3 +73=
{ bo +Hb= ‘8 + 8=
E; O+ 0-= 8 +-8=
%ia 67 +7167= "3647 + 3047+

;o As you can see, whenever we add two opposites they cancel each other out — the ans'
B always comes out zero.

lfais aninteger, then a+-a =0
and ~a+ a=0.

\ Ll This is called the Principle for Adding Opposites.

© 1930 by Key Cutriculum Projs
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The problems on this page aretoo hard . ..

Make them easier by finding opposites and getting rid of them.

3+8+3 +8
3/+4+°37+5=

6+ 9+8+9+6+3=
B+r8+5+9+5+6+9 =
7 +728 +56 +28 +7[7 =

12+ 5+ +12+75=

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:

21990 by Key Curticidum Projact, ing,
Do not duplicate without permissior.
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Subiracting Integers

Once we have learned how to add and find opposites of integers, it is easy to subtract th
Every subtraction problem has the same answer as an addition problem.
ki
§+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: “H -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:

5 4 =79

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

B 6 +°8

="2 4 -9
L -
o Ll. o 8 - ...5 —_ 3 =
P
: .
| 3~ b= 71-2
L -
8 |- 6=
i
L ©1990 by Key Curricelzm Praject, |
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In this subtraction problem the number being subtracted is negative:
¥

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:

7445 =
A gain of 7 and a gain of 5 is the same as a gain of 12:
7+%D =2

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

Subtract. Be careful on these.
3+7 =4
b—"8=
5~-79=
8 — —3 - . 6 - 8 =
o - - -
| 6—-"8=
9 -"o=
8 -8 = 6 - 8-
0 =75+ As you can see, every time we have a
subtraction problem, we can change
1O =5 = it to an adding problem. But we have
to remember to add the opposite of
P “? = the second number:
-9 =g = If o and b are integers,
9 - then a-b = a+-b.
©1980 by Key Curriculur Projedt, Inc. 19
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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= "3-H= 6 -2=
6 -3= 4 -5= 3 -7= ] -6=
8 - 5= 9 -"2= - 7= 8 — U=
5 - 3= 5-9= 2 -7= 9-77=
8-8= 5 -8-= | -9= 7 -77-=
8§ -3=  9-4= B8-3= 7-9=
6 -5= 0-8=  12-4= Il-5=
12 - 6= I -2= 0 -5= " -1=
11 -0=  13-9= 15 -%6= |7 ~8=
16-7= 13 -5= 18 ~9=  4-|4=
4 - 5= 8 ~9= 4 —8= 0 -"6=

—IO - !O:‘- *i e 7 — 7 = "iq“”[_.}:
Subtract.
(Remember . . . 5 o 2
L add the opposite of - - . .
H the bottom number.) 6 1 6

o al | L 1S “lo -
9 - 4 -8 ~-13 =713 -

@1990 by Key Curriculym Pro
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Add or subtract as indicated.

6+ 10 = B3| =
% - 10 - 3=

§-2 = 7 -6

[l

3+[0 = |12 + 8=
3-10 = |2 - 8=

35 475 = 18 + I8 =
-35 |5 = 18- 18 =

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




Add. (Think of gaining and losing yards.)

9 5 1O 6
+ H + 8 o+ 77 + 7

5 _
+ 5 +

37 53 25 84
+26 +H2 +726 + 806

H3 7
+ O + 72

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

37 53 25 84
-26 -H42 -26 - 80

3 2
- 0 -2

22

1980 by Key Curticulum Projec
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Here are some longer problems.

3-3-6-1=
6 -10 -2 - 3=

8 -2-2-2-
0-3-3-4-

9 -3-6-5-

2 -7 -5-14-

8§ -5-5-5-

6 -5-4 -3-
=9 =6-6-=

3 -7-4-2-

2 -15-10 - 8+

7 -7 ~7-7-+
I 23

Do not duplicate without permission.
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Multiplying Integers

To name an integer we have to do two things. We have to tell the sign of the integer
(positive or negative), and we also have to tell the amount.

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
POSITIVE « NEGATIVE = NEGATIVE
NEGATIVE + POSITIVE = NEGATIVE

NEGATIVE < NEGATIVE = POSITIVE

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

Multiply.
3; 8 3= 5 .4 = 5.4
B3 8 2= 6 7-
8 3= 5%« 8. 5=
8 3= 3 7= Y- b=
8 - = q 7=
b -6 - Y = 7 --9=
66 = g 8= 3 . 4=
b6 77+ 57
b6 | - 3= |9
:; O-0= 10 -8 =
i' 2-0= 4 7= 9 .0 =
| 20- 0 9= 8 7-
2:2= | 0-8= 1 - 3=

T

Do not duplicats without parmissk -



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:

Our team ga.ied 5 yd. A!tae-&her we  Our team ) lost 5 yd. ) (Attogether we
made 3 playsy and (on each ployy ( gained IS yd. made 3 plays) and (‘on each play.) | lost 15 yd.
©

o
(o] o
o

3 - 5 = -5

()O XY
]

UI Ooo
1

(Ul oap

The other team qained 5 d. (Altogetner we The ther team fost 5-{&. Fsl{:agki\er we
made 3 plays ¥ and (on each play, lost 15 ya. meade 3plm[s  and  (on each play. 3ained 15 yd.
| o
<]

C [+]
G o O
) : ©

H
()-) 000
(ﬂ %00
i
L
U1

3 . 5 = 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; We gain yards;} -
they gain yards. they lose yards.
-5 - -5
-~ Y P P %
o @ o

'8'7'6“5'4'3“2'1012345678910111213141516

Problem: “3 * 55 = |5

1980 by Key Curiculym Project, Ine. 2 5
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Here's an easy way to tell

6 7 _ the sign of the answer:
- %
- 6 --7 - Both positive L} * 6 = ZL{' Answer
- F is
both noegative -L‘_ . —6 = 2 [_{_ positive,

o™~
~
i

“6 . 7 = One positive { L+ ) hb = hij Answer
Y6 =24

one negative nagative.

7-5= 8 6= AR
7-5-= 8 -8- "9 70 -=
9.5= *3.5;—; L+~“8:

H.f = G .7 = 6 = RN
b-4= 79 = 67| = -l 5=
D +8= 377 = 12 0= 8 9=
8 -5= 7 3= O-712= 9 8=

It doesn't matter which of the numbers comes first when we are multiplying, so we say thz
multiplication of integers is commutative.

Commutative Principle for Multiplication of Integers:
Ifa and b are integers, then qeb = bea.

For example, §J = ‘i_‘j__,"3
"12 12

©1290 by Key Curricvium Praject,
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Multiply. Here are three different ways to
write a multiplication problem:
"3(9) = (6)(°5) = ‘g
89 = (H)("6) = 3.7 -9
7(8) = ("5)(7) =
6(6) (9A9) = 3(7)="2I
I(9)- 1) (3)(7) =21
1079 = q-7=
8)(1)= (IN7)= All of them say:
6('8) ) (3-3).7= ‘3 times "7 equals ~21."
(2)(43)= 3:(3-7)=
,,,_:E..,.\ rt— frmr,
(-3-5)-4 = (6-8) 2= (-3:72):"5-=
3(5-4)= 6 (8:2)= "3:(2+75)=
. \«-.?;_J St e
(5-°8) 2= ((2:72)-"2= (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:

if a, b and ¢ are integers, then

{@eb)ec = ac(bec).

For example,

©1990 by Key Curricutum Project, Inc.
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2:6-3:36 (3472 - 5673
S
453 = (3)3)3) = 8 -2 =
822 = (5)10)(2) - |2
]
653 - (4)(H)(4) = 46 370 =
! J i Multiply.
6:0=  0-7= 8- |.3- 5.0 7=
8:0=  03: 4= |.5. 9= -|(18)=
0= 00= 15 0= = e g

13-0= Olle)=  -le6-|= | 717 = 537]= [-0=
H8-0 = O-l= 63+ = (26)= AN ~1023)-
C2N0)= 0-58- 80-|- [-0 = RE “lel=

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

g Principle for Muitiplying by Zero: Principle for Multiplying by One:
i Ifa is any integer, then q+0 = 0 ifa is any integer, then g1 = ¢
i and O«aq = 0. and 1¢qg = ¢

Principle for Multiplying by Negative One:
ifais any integer, then g<-1 = —¢
and “1eqg = —q.
“Any integer times negative one is the opposite of the integer.”

©19390 by Key Curriculum Pro;:ecl.
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Order of Operations

We saw that parentheses are often used in algebra to show what to do first.

Loock at this problem:
4

4 (5 +2)-

The parentheses tell us to add 5 + 2 first, and then to multiply the answer by 4.

4-(5+2)=28
7

Below are some problems for you to do.
5 (2+3)= /-(5-2)= (6+4)-3=
(5-2)+3 = (7-5)-2 = b6 t(4-3) =
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) + (H4-2) +(3-3)=
(3-5)(6-10) = (34) + (4-2)+(33)=
(5-3)(10-6) = ((3-4) + (4:2) +(-3-3) =
©1990 by Key Curriculurn Project, inc. 2 9
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Here is a problem that doesn't have any parentheses to show what to do first:

5+ 34

There are two ways you could try to do this praebiem.

Multiplying first: 5+ 34 = |7/ C
12

32 X

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

Adding first: 5 + 3 ) L'}
\-.-—jé_«_J

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+5:2 = 5+7-2 = 6+3-7-12 =
7-3+10= 8-(2-4) = bolb +5-14 =
(6+2)-4 = 82 -4 = 8+ 14.(5+2)=
5:6~-12= “5+3.22 = 5.(7-3) -6 =
25-36= 5:3+2 = g-(3+4)-2 =
J(o+4)= "2 470D = 12 +5-(8-2) =

3 g ©1990 by Key Curriculum Project
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2 20 L ety — oy
3:5+4:5=35 | 6:2 +52= | 3.5+32-
(3+4):5 =35 (6+D5)2 = 3:(5+2) =
St b bt

7
510 + 4-10 = 3+ Gy 7:3+ 77
(5+4)-10 = (3+4)-~4 = 7-(3+7) =

(F4)3) + (5)3) = 7)5) + (4)(5)= 24+ 2-6=
(-4+-5)(3) = (7+4)(-5) = 2+ (H+6) =

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: :

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:
ifa, b and c are integers, then (b+c)ea= bea+cea
and a<(b+c)= a*b+acec.

©1990 by Key Curriculum Project, Inc,
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You've learned two ways to solve this problem:

3(3+8) =

On page 30 you learned to do what is in the parentheses first, then multiply:

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

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

SN
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:

5(3+8) = 15+ 40 =55

Do each problem two ways.
6(4+6) = 6(10) = 60 7(20+8) -
6(H+6) = 24 + 36 = 60 7(20+8) =
3(8+2) = 8(-4+1) =
3B +2) = 8(-4 +{) =
H(9+-3) = 3(30 +2)=
"9 +3) = 3(30+2) =

3(2-6)= 3(2+76) =3(H4)="12
3(2-6) = 3(2 +76) = 6 +-18="]2

I0(3-8)
|0(3-8)

i

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

©1880 by Key Cirriculum Projses, i
De not duplkate without parmission,




Dividing Integers

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

'3
12 +4=3 4)12
\t—f 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 is 18.
18+ 3 = 6 because 6 times 3 is "18.
18 + 3 = 6 because 6 times -3 is -18.

Here are some division problems for you:

2+3=4 0+ 5= 18+ 6 -
12+3-4  -l0=+5- 18+ 6 =
2 +3 =1 0+5- 186 -
12+3 =4 10 +5= 18 +76 =
7 =77 < 15+ = "9 =9
77 - 15+ = -9+ 9 -
7+7 = 15 < = 0+9 =
7+7 = 5+ 1= 9 +0 =

Did you get the last two problems? If not, the next page may help you.

©1890 by Key Curriculum Project, Inc. 3 3
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il o 9 What number times 4
|17 =+ 4 = (equals 127 3 1

2 +4 =3

! e l&}hf number %imes 9
fii O =+ q = (equals 0?7 Q
T

i This Prob[em has no answer.
!;; In fact, no number divided by zero has an answer. That's why we say:
ih: 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) =
I bt 7<T) - (-3-2)+(3+2) =

1

(8+2) *(3+3) (6-76) = (5+2)
(3+3) +(8+2) = (7+7) + (7-7)
(12-4) + (4-12) = (6+14) = (4-6) =
(4-12) =(12-4) = (11+1D +(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.
‘ .j_I; 2. It the divisor doesn't go into the dividend evenly, then the answer will not
be an integer. For example, 10 +3 does not equal any integer. We will
i discuss problems like this when we study rational numbers in Book 5.
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Written Work
Writtes Wark Your Nome

Do these problems on some clean Book *| Period No.

paper. Label each page of your work . Date

with your name, your class, the date, © 2357 . ..

and the book number. Also number each © gz 45 50

problem. Keep this written work inside your Ay ™~

book, and turn it in with your book when you A

are finished. Please do a neat job. 8:222

150 256 500

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

2. Break down each of these numbers into ® Trieqe are.. ... |
prime factors: 8, 45, 50, 150, 256, 500. Ba.5ipag T
(See page 5.) b."3+5=543

3. What are integers? (See page 7.)

4. Write down an example of each of these principles:

Principle for Adding Zero (See page 11.)

Commutative Principle for Addition of Integers (See page 12.)
Associative Principle for Addition of Integers (See page 13.)
Principle for Adding Opposites (See page 16.)

Commutative Principle for Multiplication of Integers (See page 26.)
Associative Principle for Multiplication of Integers (See page 27.)
Principle for Multiplying by Zero (See page 28.)

Principle for Multiplying by One (See page 28.)

Distributive Principle (See page 31.)

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

TF@ 0 Qoo

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

b+2-5 =
Sandy said the problem should be done like this:
b+2:5=4H0
8
Terry said that this was the correct way:
o+2:-5= 16
10

Who was right? Explain why. (See page 30.)
7. Why can't we divide by zero?
35
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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
ii can correct it yourself. Then you can review the sections where you still need practice.
N Good luck! :

Break down each number into prime factors.

21 40 42

21 = 40 42

U
+
8.0)
"
o
+
o~
H
!
o~
+
i
n

H

8+2= -4 +-3= O +-7

+ -4 + 10 + - t 2

Subtract.
5-8

1
o~
I
113
o
i
£
]

Multiply. '
5-8= (6)("6)= “o(4) =
(8)(2)= 3= 0--7 =

-5 3 2 g9

X 10 X -9 X "2

Wrirrm————— " ———————ccre
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Divide.

4+ 2 - 0+5= 48 + -6 =
6 +3 = 8 +8 = 18+ =
Compute.
5.2+ 4 = 5.3+ 5:4-= 4+ (8-3)-2 -
5(2+4) = 5(3+4) = 5+3:2-6 =
5+“2~L+1 = 62+ H.2 = 3+5(5-2) =
(5+-2)-4 = (6+74)-2 = 5-1) -6 =
Match an example with each principle.
Principles Examples
- Adding Zero ay 5:H="4.-§
____ Muttiplication is Commutative by O+tYH =Y +5
—_ Muliiplication is Associative ) S6+6=0
— Multiplying by Zero d) ~3:0:=0
_l___ Addition is Commutative e) 3+0=-3
- Adding Opposites f) 5-1=5
——_ Addition is Associative g) (3-4).5=-3-(-4 -5)
— Multiplying by One hy 2:(5+3)="2-5+2.3
— Distributive Principle i) 3 +4)+5=-"3+(-4+5 )

37
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