Multiplying

-

In arithmetic we wrote multiplication problems these two ways:

C :
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)(3)=15
Here are some multiplication problems for you to do:
4.3= (2 I0-7 =70 2:4:=7
3:6=1% (B)(3) =24 (IN(2)=22 )
() H4)=272 3:5-5=79 81)="7L
, 4= ¢ 3(9)=27 |10-10 = 0O
f 9:10=90 5= 5 6°5=30
@ t6-7% 4-9= 3¢ 9= G

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

|1 [2 |3 a5 |6 ]7[8 ]9 [10]11]12]

1 1 J273[4]5[6e]7 [2 19 [w |l [iz]

; 2 24 168 lizliylichvwlzolz2]zy
| 3 13161912 151121 [24]27]20 32|36
| 4 14 1% |\Z|l]20129 |2%132 (3¢ |uo | w45
S 19 /0115120125130 (35 [Yo |45 || 55 |o

6 16 (17 | (%]|2%|30(26 (4248154 |polbe|T2

7 17l la 2%l 3542 |49 (50 |63 [0 177194

8 1% i 24122 (40|43 |56 (6% |72 [20 ]33 [d6

9 19 113 1271361457154 [62|72 |@]l [90]99 |l0%

10110 (20| 10 |Yo | |60 70|80 |90 |100 |10 V20

11l 122133 |44 15516617721 8599 10 |12 132
® el li4le 460172 39 (@6 lics 2o 12 4]
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Factoring ,

In a multiplication problem like

5.7=35 5

5 and 7 are called factors of 35. Factors are numbers which are multiplied. Many times ir

algebra we have to break down a number into factors. Both factors will have to be whole
numbers. Here are some examples:

2%
/\
12+ 2

2%=l22

1’3
/\
2 7

4=2-7

&4

%
88

64 =88

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

/\J(N% Wavd WWIove <A

using any fractions.

27
{3

2= 3-9

o /,&:._W b(\/\,, LRy

8
~

2 ¢
&

22:2:1 @
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3/\7.\ "f/\% 1/\\4
=
Lb3=3-2) 56=7-% 28=2-14
C{G\l 49 l(/)g
= 7/3 lo °
®1=29.9 e .1 (00=[D«1D
77 39 132
17 =71 39 =%.13 \22= 3-4Y
30 30 30
3/70 {15— 5/\C’
50=32-10 30=2-15 30=5+6
48 48 48
7 24 6/72 1 ¢
U%s=2-24 A6 =12 4 =124
/|\7 /5___ 23
) l7 =3 ’ ’/23
@ -0 5=5-1 2%=1-22
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Prime Numbers

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

|7 =
/\
- 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 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. .

@ @ # @ £ () s
prime prime /\ prime /\ S U
22 2-3

9 10 (1) 12 43 14 15
Ve e - /— P AL E = 23
23 52 P 26 > J

e (D 18 (9 20 21 22

— /"\ N /G-s
4 o




I5rime Factors

Here are some numbers that we have already broken down:

® s 2
- A A AN
22 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:

i

/\ /\
2 27 B8
| ANVAN

> X

17
/\
g - 4¥ e

A A A
e 22 2:2 22
24=32-2:2 4=2-7 b4 =2-22-2:2:2

Break down each number into prime factors.

70 12 22
7 % ' A
L 2 3
® [70-257 2=223 22=2-1

©1990 by Key Curriculum Project, Inc.
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2
A - 24
H" 5 2 s Z{\?Z
AN A -
2.2 7 ‘%
32 7z
20-2-2-5 90:=2-5-3.3 242.2.7-3
|8
8l 30
/\
A~ o~
s s 3 2y -
2 3
18=2.2.2 81=%.2.% .3 30=2-%.9
ﬂé 100 32
2 24 {?Q 7{\“0
212 S zﬁ
2 3 s
L+8 = 2‘2'2'2 ,‘3 IOO:242 -515 32 =2'2' 2‘22— .

©1980 by Key Cu'(iwlum Prvpd Inc.

Do not dupls without




Integers

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:

< 1 1 1 1 1 1 1 1 1 L 1 1 1 L '
N 1 ] ] 1 1 I 1 . 1 1 1 1 1 1 I s
- . " - - - 7
L_B’_'S\ifs 2 1 0 L 2 3 4 5 6
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
< 1 1 lfll\.l./l—l\l 1 1 1 ] 1 N
- - “ E - 2 -1
\:. 7 6 D 4 3 0 1 2 3 4 7 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 Lis greater than-Z. °°
> 2 h L 2 2 > 4
5 > 2 7 < "3 2 > 4
2 £ 5 o= Yy 5 <5
2 < 0 3 > -3 > -
0 < 2 2 > 6 1< 0
®
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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 use
] integers to show gains and losses in a football game: ‘

We gained 5 yards. positive 5
] [~
5 P ® 5
gaining —
We lost 3 yards. negative 3
- ® b i
3 3

There was no .
change (no gain
and no loss). len)

O O

You show the following gains and losses.

zero (not positive
and not negative) —

CZ"‘“""'WC N o S )
i
We gained 4 yards. We lost 5 yards.
5,
We gained 2 yards and then gained 6 more yards.
=
Edlkases=:
We gained 5 yards and then lost 8 yards. ‘
©1900 by Key Curriculum Project, Inc.
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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 first things you have to learn is how to
| l. 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 Altogether we
lest 5 yd. our team ga.ined. Syd. @ 5e.ined 5 yd-
°, o ° o .° o °
- ] ° ° - . e

S o+ 8 + 3 = 5

3" - -8° -

Altogether

our téam
lost 8 yd.

rl'ght where
we started.

| Altogether we) | (We

i 3ained. 2 Yd" lost” 3 yd. Sa.med. 5 Yd.

i .0 : °° oo ‘o °° .° °
2 + 5 =73 > + 5 = 0

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

' Problem: 5+ 8=-12

our team our team
losing yards gaining yards
-a -5
¢ D (o)
[ 3N -
~\~ -t =
§\."~\ 13 ,_"'—'
-2\
\
] - B
L — \
] s
] (<o)
® D
*.L =40 \\ //
~ - -
“*-,___-n. —"'_J' [~~~ 9 | —

M 12°11 7109 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 10 11

. Problem: g+ 2= -1

©1990 by Key Curriculum Project, Inc. 9
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1413121110 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 1

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

3 +°5=-%

b+ 4=10
+2=0

7 +7=0
3+5=2
4+ 9=5
b +713==T
5+ 5=0
6 + b=—IL
4+ 2=0
5 +3=2

10

3+ 4=
8+°9=—|
5 +b=—\| S
MM+ 6=-%
Sl +10=1

| + 710 =-1
12+ O=-12
13 +713=0
0+ 20=-10
8 +76=-7
12+ 25=15

©1990 by Key Curriculum Project, |
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Add. . 2 |
6 +3==4 4 +5=9 3+2=5 7 +6 =0
8 +5=3 93+2=-1 3 +]|=Y 8 + U=y
5+43=-8 BH+B=-3 3+t0=3 g +7=2
8 +8=0 9+ 4=-5 3+°1=2 -7 + 7=-MH
6 +5=-1 10+8=2 3 +2=\ -7 + g=2
12 +76=10 2+11=9 3 +3=0 "Il + b=-6
1l +0=-1 [3+-9=H 3 +4=-1 ~| + l=0
16+7=-9 13+5=-8 3 +BH=-2 |7 +78=9
® 8+3-5 5+9:=4 3 +%=-3 -|4+I4=0
2 5 o -/ q il 2 T
+6 +6 +9 +4 +3 + 4 + 15 + 1l
2 -n -3 -\ b -7 3 O
I4+0=4 "6+0="%t 37+0=57 765+ 0=-65
O +3=73 0 +8=-3 0 +15=—-1& (O +39=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:

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

‘@ Thisis called the Principle for Adding Zero.

£1990 by Key Curriculum Project, Inc.
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3+7=4 | 5+8=3 | 6+2=7
7+3=4 | 8+5:=3 | 2+%=-3®

“l6+75 =7 “l6+18 =2 H7+4H7=0
5 +7lo =-2) 18 +7lb= 2 U7 +47=0

3 +t35=32 30+80=-50 | 5 +2l=-24
35+ 3=32 "80+30=7-50 | 21 +75 =-24%

100+62 =z | 100+99 =\% 100 +25 =‘7s—.
62 +7100=-lb2 99 +100 = 134 25 +100 =75

00+799 = | |00 +733="1 00 +777=23
“99 +100= | "53+100 =47 “77 +100 =23

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, '&7 =7+"3 .
4 4

12
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On this page, the parentheses tell you which pair of numbers to add first.

-

2 — 2.
i —H—
(5+3)+ 6= "4 (-4+-8)+7=—\A
5+(3+76)= 4§ H+(-8+77)= -4
A—  W—
-9 —15
2 9
gt ——
(b+W+7=9 ((3+7)+5=—|
bt (4+7)=Q "FHT+"5)= —]
k__\ﬂ_, g_v__J
=z 2
-\ =13
(-8+7)+5= 4 (-3+10)+ b= ~ |
-8+(7+5)= 4 "3+ (10+6)= — 71
V2 -4
-5 - |00
6+ N+3= —( (23 +777)+°57= —\5)
6+ (949 = 6 23 +(77+57) = —157)
O

=2

These problems show that it makes no diff=rence 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 @, b and c are integers, then

@+b)+c = a+(b+c).

For example,

©19%0 by Key Curriculum Project, Inc.
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Write a positive or negative number or zero for each sentence.

The Bears lost 16 yards. “lo
The Raiders gained 38 yards. 2%
Don won 80¢. . DO
Harry lost 65¢. —. 065
Tom broke even. &
The temperature went up 8 degrees. %

The temperature went down 13 degrees. —(3

Marty lost 5 kilograms.

Irene gained 3 kilograms.

Barbara stayed the same weight.

O _
Mr. Green spent $20. =

Mrs. Williams earned $86. %

Brenda lost $3. —3

Theresa found $1. ,

Carla didn’t find anything. O

The water level fell 7 centimeters. -7/

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. -+ -5

Marty lost 5 kilograms but then gained back 3. —5 4 3

Mrs. Williams got paid $86 and then spent $40. b + 4O

Mr. Lopez lost $3, but then he found $2 of it. —% e A

The water level rose 11 cm and then fell 11 cm. \ ]+ =1/

An airplane climbed 2000 meters, then climbed another @)

1500 meters. 2000+ 15 0
14
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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 +° B +3+4°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: A—+ —\¥+—2+(0
Answer: —<F

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: A5+ -154+4p+55
Answer: | \&

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

Problem: 4 -+=\ 1+ -4+ -244 1G4 -4 3

Answer: — 'Zﬁ-}

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: 35+D4-2D4-5+504+—10 4 25
Answer: %5

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: | OO -+ -304 -5+ ~-7204504+ =154+ -5+ -0

Answer:

©1990 by Key Cumriculum Projedt, Inc. 1 5
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Opposites

6 -5 "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. -(3)=-5

The opposite of -5 is 5. -(3)=95

The opposite of 0 is 0. -(0)=0

The opposite of ~13 is 13. —-(I13)= 12 .
The opposite of 13 is -13. —-(13)= -3

The opposite of -8 is 8. -(-8)= €

The opposite of 8 is 8. -(8)=-9

Here are some problems where you have to add opposites:

5+ 5=0 D+ 5=0
3+ 3=0 3+3=0
Ho +™Mb= O 8 +8=0
O+ 0=0 8 +-8= O
67 +~l67= O “3647 +.3647=0

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

If a is aninteger, then a+-a =10
and —a+ a =0.

This is called the Principle for Adding Opposites. .

16
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The problems on this page are too hard . . .
Make them easier by finding opposites and getting rid of them.

+
>x
a7
=
1

10
?

+
+
o
]

<
+
N o
+
§
+
3
]

— ||

Y
+
N
+
Qo
+
n
N

%*ﬁ*ﬁ +ﬂ‘+%+6+yaf-.-(p
[7'+26 + 56 +28 +7A7= 5C
- 5=

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: 254 -1 74+2-4-1942+ |74+ -33+94-25+33

Answer: 4
& |
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[

Subtracting Integers

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

8-5+=23 0-1=9
8+5H =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+ =9 e

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=-5
H+8=—12 DEI ==
5+ 9=-4 9 FL4=-13
8 +5=7 H+7=-32

B +=-9 7+2<=94
8 F8=-1 |+ = =7 =

1 8 ©1990 by Key Cutriculum Project, Inc.
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In this subtraction problem the number being subtracted is negative:

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:

7475 =
A gain of 7 and a gain of 5 is the same as a gain of 12:
7+%5 =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.
37 =4
S 6+8=4
5 19 = i
8 +13 =1 | 6+8=—-7
- ty = — L
6 + LI' —6 + {-8 - 2_
9 tte=-7
_8 '{'+8=D “6 +—8=——]d(
O + +5 =12 As you can see, every time we have a
subtraction problem, we can change
10 'i'{'5 =-5 it to an adding problem. But we have
to remember to add the opposite of
2 +f<7 = | the second number:

If @ and b are integers,

. 2 +ﬂ7 = 7 then a-b=a+-b.

©1990 by Key Curriculum Projed, Inc. 1 9
Do not duplicate without permission,




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.)

6 +2 5%.

H+v2=2 5 +13=% -3 +ty=|
© t13=—3 L +H=-1 -3 +17=4 7 +76=|
8 +15=13 9 +t2=-7 2 +-7=-9 8 +*U4=)z2
D +TB3==2 5 +9=-f 2 +¥7=§ G +£+7=l0
B+ 8=-\b 5 +18=3 | -9=-% -7 +1t7=p
8 +13=\l "9 +74=-13 8 +13=-5 7 +9=-2
6 +B=-l J0+18=18 12+ =-F | +5=-1b -
12 +%=\% || +12=12 QO 4+-5=-5 - +-|=-2
T +70=-0 13 +19=22 5 +% =" |7 +48=35
16 +77 =-23 13 +°5=-% |8 +19=27 -|L++~|L+:—zg.
[ & Fh=i 8 +79=-1 L4 +8=-4 (Q +t6=0
10 +710=-20 7| +8=7 7 +-7=D -4 +*=—p
Suigzglember. . 5 b 2 -8
meboionmmeey 16+ 9 46 4y
| 15 = —¢
6 7| 6 76 -l0
+ 79 + -4 4+ 18 +-13 + *13 4+ -0
L5 — 15" 27 3 -3 -20

20
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'Add or subtract as indicated.

® ©*10=4 3+ = Y
0+ 10="-1b et =
T+ 7 =1 6+ 9=-3
9+ = -1 6+19=15
B8+2 =—( "/ +T6=-13
® 8+2 =-l0 7+ 6=
3+10 =13 2 +8=4
3+10 =-7 2 +*8=20
35+715=—50 18 +18=0
3515 =20 18+ 18 = —3¢
gt cmmimre 21




Add. (Think of gaining and losing yards.)

9 i) 1O o 15
+H  +8 +77 + 7 +5
— 13 3 3 '3 - Lo

"3/ 53 25 84 3 2°
+20 +H2 +26 + 86 + QO + 2F
- |1 i) — | A -47% -50

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

_ =3

-9 5 1O 6 15 8
+™H 4+-8 +ft7 47 L= +-8
-5 — 17 17*— — | - 210 - 6

37 53 25 84 43 25
+26 +H2 1126 +86 + -0 ++25
“ L3~ 51 -176 —u43 O

©1990 by Key Curriculum Project, Inc.
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B

| Here are some longer problems.

-

X3 13 + 3 + 6 + | =5

16 +710
8 +-2
0 +-3
7 +°3
12 +-7

+-2
+-2
+-3
+76
+75
+-5

+-3 =

+2 =72
+4 =0
+5=-5

23




Multiplying Integers

To name an integer we have to do two thin

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

gs. We have to tell the sign 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
NEGATIVE
NEGATIVE

POSITIVE
NEGATIVE
POSITIVE
NEGATIVE

POSITIVE
NEGATIVE
NEGATIVE
POSITIVE

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

Multiply.
8 -3 =-24
8 "3 =124
8-3=2y
8- 3=-24
o -6 =730
676 =36
06 =-7
b 6=3,
2-0=0
2-0=0
2-2- -4
24

S - M=-20
8- 2=-1
S b =-30
3 -77=2]
8 -1 =3
4 -8=722
9 -8=772
77 =10
| -3=-3
5-0=0
b7 =7%
0-9=0
O-8=0

D+ Y=-l0 -
o - 7=-Y2
8 - 5=40
H-o=24 e
7= =3
"9 = —(3
3 6=-1%
S - 7=135
e 9=-
10 8= %0
9 -7l0=—0
8- 7=750

3-; @
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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:

Our team qained 5 Yd Altogether we Our team lost 5 yd. ) (Altogether we
made 3 Plays and on each play gained 15 yd. made 3 P‘“YS and (‘on each play. lost 15 yd-

o o o

o o

o

.5 = 15 3 - 5 =5

w Qoo

The othtr team qgained 5 yd. AH::eether we The gther team lost 5y Mg, ether we
made 3 plays on each play. lost IS yd. made 3 plays and (on each Pla, 3amed 15 yd.

S ° 3
L] o °
-]

3 -‘5=\5

|
L}J ooo
L)-I 000
I
=l
Ul

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 a’nd
map out the plays to see why this is so.

We lose yards;

_ We gain yards;
they gain yards. they lose yards.} -
1
=5 -5 -5
7 > [ {7 j
D D o)

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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Multiply.

6 /=42
o/ =4
67 =42
CRVARLC

Both positive

or

both negative

One positive

and

one negative

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

{L'," 6'—' 24} Anisswer
Y= 24

positive.

Answer
is
negative.

{4-1;:-24}
4 b =24

ISERE
5 =-ys
~ S EHE

B 6 =4%
8 -8 =-H4
"3 .5 =219

"9 - 9=-9]
"9 -b=54
4 - 8=-32

4. =24 9-7==(3 |l lo==llo | 5= 5
&« & = 21} 792762 [ l6-"l=-l [-] -5=37
5.8 =-4D 3:7=2 |[12-0=p 8 -9=72
8 5=4D |-7.-3:72] 0-712=0 |9 -8=72

It doesn’t matter which of the numbers comes first when we are multiplying, so we say that

multiplication of integers is commutative.

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

For example, “3¢4 =4+-3 .
BTy

12
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I;Aultiply. Here are three different ways to
write a multiplication problem:
"3(9)=—-27 (6)((D)=-20
BCN=72 (46 =24 3.7-
7(8) =5k (5N7)="35
6(6)=2 (I =T 3(77)="2
1(9)=9 A7) =6% (3)(-7) =2
10--9=90 9-7=067
(8)(1)=-% (97)=0673 All of them say:
“3 times -7 equals 21.”
0(-8) =42 (3;7327-7%3
(2)(43)= 33-(32-‘7)%3
. -15 -4% (o
(-3:5)- 4 =-(0 (-6-8) 2=, (-3.2)-"5="30
3(5-H)= (o 6 -(8:2)=q, 3:(2+:°5)= -30
o - 16 o
o ¥ 4 15
(5.-8) -2 = |44 (2:72)-2= % (-5:5):2=50
5-(-8-72)= 44 2-(-2:2)=_q 5-(5-2)= 50
| (o 4 - 1D

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 @, b and ¢ are integers, then (@*bd)ec = a*(b*c).

For example, (5¢72)*3 =5¢(2+3)

9 %
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é.;-é "3 =36 @%(‘22(2%) —Y42 -‘?’.";?,.—33 =90
@mgzz =32 (Sj)g%m =_bo LLr\%llz 1z
\%gj 30 (Ld’)I(ZLﬂ(L” =Y t6-"37-0=
Multiply.
PO 0722 8% 3.3 sqic -
8:0=0 030 %.|=+¢ |-5.-5 771=-9 -1(18)=-15
100 0.0:0 |5.|=5 -l g eay 'I-'é%.
1B:0=0 06)=6 16|16 |.472-11 5371=-53 -|.0=0
48-0%0 O-1=0 $3+1=-t3 |(26)= 24 Tetl= 1 -ie23) =23
C2N0= 07580 80-1-%1 |.0-0 BTl=F o=
Sometimes multiplying can be pretty hard to do — but not when we are multiplying
by O, 1 or-1. Thenit's very simple. Here are the principles that tell ug what to do:

Principle for Multiplying by Zero-
Ifa is any integer, then a*0=0
and O¢a =0,

Principle for Multiplying by One:
If a is any integer, then g+1 = a
and 1eg = g,

Principle for Multi

plying by Negative One:
If a is any intege

r,then a+-1 = —4
and 1+q = —¢.
“Any integer times negative one is the opposite of the integer.”
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Order of Operations

.| We saw
. Look at this problem:

that parentheses aré often used in algebra o show what to do first.

4 (5 +2)

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

4. (5+2)=28

Below are some problems for you to do.

5-(2+3)=1
%%m) g ) D)
(5-2)+3 = 13 L (7-9)-2=""4 ¥ (H-3)=0
|8 %% () -t —+(\D)
5+ (2-3) =1 7+(5+2)=H 2-2)*b=1°
g + b i & 1) L) +b
(5+2):3 =2\ (7+5)+2 =14 2 E'2+b)=-%
7.3 (\2)r % -2 (D
('-}-3)-(3;\)= 4 (3-4) + (4-2) + (3\;3) = 24
(e (9 )+ (2 + (4)
§3—5)-(w= % (34 * (Ctg) + (33:)= \
=0 (W L) + (%) ()
@;@'“’"Oh -5 Qj\ + \(:i-g) + (é;gh =5
()« (-4 () + (%) +
(3-5)(6-10)=% (3-4) + (4-2) +(3-3)= 29
e () (D + () + (G\S’w
(5-3)-(\O-b)=<2§ @\,.LD ¢ (&;‘\2}) +('93) = -29
(1—3 ,(_l-\-') L—\'Z)-F— (—:‘63 A C_q“)
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rmiere 1s @ probiem 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
32 X

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

Adding first: 5 T 3 ' L}
8

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.

B+5)2=)0( (5+77)2 ==Y 7+(6-2)5 =
: ()2 \Z::ZS/?— —\4-(“-\}[‘ 5/
-+ 20
8+5-2=1% S+77:2 =0 6+3-7-12 =25
%4— o 54_(\““3 ](p+7_ ’\7_
/-3 +10 = 3] 8(2 2-H)=-lo %641»54 =44
e
2\ + 1o z,) 14 + 757
(06+2)-4 =722 8-2—L+ =\2 *U.(5+2)=2,
Ty %~ %c:*;_»f;‘”‘)
Db -12=\% BH5+3.2 =) 5'(7“3)‘6 = |}
o-12 55 (=6) RS Nl
x 25€3:6= 5:3+2 =1 9-(3+4)-2-0
- 1% _\S+-1 01-—1_;‘)_
3-(o+4)= 20 2+22 =2 12 +5-(8-2)=4,
EN | -2+ 4 a3k

2430 &
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15 20 2+ Lo 5 + O

 35+4.5-35 | 62735222 | 3.5%32+2

® 3.4)5-35 |52 =22 3:(5+2) =
| e — —_— ——
| 7 L« Z % o

50 4o -+ Tl 2\ .+ 49

A

590+ 4100 | 374 yogeas | 7.347:7=70
E+4r10=cp | G4 7-(3+7) =10
.- {o)

q ‘{D 0 &

=1L & =5 35 4+ -0 -~ 4+ -2
A n
“H)3) +

F3) 4 (5)3) =—21| (7F5) + @)5)=15 | 24 + 2-6= %0

(4+5)(3)=-27 (-7+4)(-5) =\5 -2+-(4+6) =-20
AOTEY 3 ) ~2- Lo

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 o, b and c are integers, then (b+c)*a= b*a+cea
.} - and a*(b+c)=a*b+a-c.
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You've learned two ways to solve this problem:

S5(3+8) =-

On page 30 you leaWat is in the parentheses first, then multiply: .
—~—~——————
S5(3+8) = 5()) = 55

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

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

S(3+8) = 5+ 40 - 55

Do each problem two ways.

7(2%) )
6,(%’;}%6) = 6(10) = 60 7(20+8) = |9,
6(4+6) = 24 + 36 = 40 7(/30\#8):\%
4o + S,
3 (I0) % (- 3)
3(8+2) =20 8(-4+1) = -24
3(8+2) =20 8(-4 +]) =—24
24 + (» —324—2),
—J 1% -2 (2
-L”(T?L;‘)fg)=-lq -36(0\:—:2): -4
"H(9 +-3) = -24 3(30 +2) = -%4
~2b+ 12 —4p+(
3(2-6)= 3(2+-%) = 3C4)=-12

3(2-6) = 3(2+%) = ¢ +718=-12

I0(3-8) = 16(2+-8) = 6 (-5)=-5o"
0(3-8) = l@-%): 20%-%0 = =50

204 -7)= c2(H4+) = =2(-)) = 22
204-7) = {72409 = g4y = 22

K

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 4)12
t— divisor —._y
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 t?mes -3 is _18.
- WIAIT b Yim e
Here are some division problems for you:
2+3=-4 0+ 5=2 18+ b= -3
2 =3 =4 10+5=2 18+6= 12
2 =3 =4 0 +5=-2 18 +76 = -3
123 =4 T0+5--2 186 = 3
7 +77 = | 15+ 1 =-15 "9 +9 =
T+ 7 =~ 15+ =15 9+ 9=~
77 = | 5+ =15 0+9=0
7+7 = - 5+ 1= 9+0=0

.’”s Did you get the last two problems? If not, the next page may help you.
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12 +4 =3
0 - HEEED
O0+9 =0
9 +()°21gﬂiliii!!ila’

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+51=45<5) =52

.5
TEbht7=7) =18 (3+v2)+(3+2) <[ @

(8+2)23%3) =~ 20 (6r7%6) = (5+2) =b<7=0
(3+3) +(8+2)=0+(-4)= o (T3] s
(12-4) = (4-12) =2 = (%) = | 6+4) = (4+) =104(-2)=-5

(12)202-8) = (=952 = =1 (141 + (343 - 5o o

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 into the dividend evenly, then the answer will not

be an integer. For eéxample, 10 +3 does not equal any integer. We will ‘
discuss problems like this when we study rational numbers in Book 5.
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