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What Are The Different Ways To Show Multiplication?

Before you see how we show Multiplying, let’s just say that we are not going to use the letter X any more!
That's because we use the letter X in Algebra to stand for a number. That being said, if we want to show
7 times 5 we have all these ways:

I'm going to make

Algebra so simple, -
anyone can do it; so
interesting, everyone
can enjoy it!
/ 7(5) (7)5 (7)(5) Using Parentheses around either number or both

75 Using a ‘dot’ , but be careful. The dot must be raised to the middle so that it will not be con-
fused with a decimal point.

X (y) x)y (x) (y) Xy xy Neither parentheses nor a dot is really needed.

5(y) By B)(y) 5y 5y Neither parentheses nor a dot is really needed.

Why is Multiplication Called A Why Is An Exponent Called A
T N Shortcut? Shortcut?

Inside this issue: Multiplication is a shortcut for addition. For ~ An exponent is a shorthand way to show that
example if the cost of a bus ride is $3 then we are MULTIPLYING with the same num-

Multiplication 1  the cost of 4 bus rides would be $12. ber. Suppose that we are multiplying with a
Properties Of Multipli- 2  We can say that 4 threes are 8. What we 3 fotL;r tt'r:?; That's 3{;?3'3' Here we can
mean is that is we ADD 4 threes then the say tha rees are of.
Powers Of Ten 2 sum is 12. The 4 tells us the number of times 4
- ° ) ® -
Multiplying With Zeros 2 ©APD3: 34=3+3-3-3=81
Estimate 2 4 . 3 =3 .|.3 .|.3 +3 = 12 3 is called the base. 4 is called the exponent.
Powers of Ten 2
What Are Powers 0f Ten? What Are Factors?
Factors 2 some powers of ten are the numbersinthe  In a multiplication problem each
Primes Composites 2 sequence 10, 100, 1000, 10000, etc. of the numbers being multiplied is
Area/Perimeter 3 These numbers are generated by using 10 as cqlled a factor. For equme' 7ab
a base with exponents (or powers) of 1, 2, 3, would have 3 factors. 7. a. and b
4, 5, etc. The exponent tells you how many ) N :
zeros follow the 1. The entire expression 7ab is called
a product.

Professor's Cl 49 101=10  102=100
rofessor’s Class ° How many factors are in: 9x2y ?

Exercises 10 103=1000 104=10000 When expanded it looks like this:

Fun Page 11 =
. 10°=100000 9-x-x°y There are 4 factors.
Solutions Page 8
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How Are Powers Of Ten Used?

#1

Multiply 365 by 1000. There’s
really no need to set up the
problem and multiply by with all
those zeros.

Just write 365 and attach those
3 zeros that you see in 1000.
365 000 or 365,000 is the an-
swer.

#2
Multiply 24 by 105

Simply write 24 and then
attach 5 zeros (the expo-
nent is 5).

24 00000 or 2,400,000

How Do | Estimate the Product When | Multiply?

To estimate a product, round each number to the first digit. The numbers
will have zeros at the end. Multiply these humbers. The result is an esti-

mate of what the actual product should be.

Example: Multiply 7,345 by 497

Round the numbers: 7,000 ( 500)

Multiply:3,500,000

Actual Product: 7,345(497) = 3,650,465

Estimating tells you whether or not your answer is “in the ballpark.”

What Are Factors Of A Number?

The factors of a number are those numbers that divide ex-
actly into the number . You might say that the factors go

into the number ‘evenly’ with ‘no remainder.’

Example #1 What are the

factors of 12? What 2 num-

bers multiply to 12. Start
with 1

1(12) = 12
2(6) = 12
3(4) =12

The factors of 12 are:

1,2,3,4,6,12

Example #3
Find the factors of 5.

1(5)=5

The only factors of 5 are:
1and 5

Example #2 What are the fac-
tors of 20? What 2 numbers
multiply to 207 Start with 1.

1(20) = 20
2(10) =20
4(5) =20

The factors of 20 are:

1,2,4,5,10,20

Example #4
Find the factors of 13

1(13)=13

The only factors of 13 are:

1 and 13

Multiplication of Whole Numbers & Factors

How Do | Multiply Numbers With
Zeros At the Ends?

There’s a shortcut when multiplying numbers which
end in zeros.

#3 Multiply 1300 by 40000

Just multiply 13 by 4 and then add 6 zeros. That's
the total amount of zeros.

13(4)=52
52 000000= 52,000,000

What Properties
Does Multiplication Have?

If you recall, Multiplication is repeated addition.
Multiplication like addition is both Commutative
and Associative.

Commutative: 7-8=8-7
Associative: 3-(4-5)=3-(4-5)

Addition has an Identity, it's zero. Multiplication has
an |dentity. It's One. If you multiply any number by 1
you don’t change it’s value.

Identity (One): 8- 1=8

What Are Primes And
Composites?

To determine if a number is prime
or composite, follow these steps:

1. Find all factors of the number.

2. A number is prime If the number
has only two factors, 1 and itself

3. A number is composite if the
number has more than 2 fac-
tors.

Here are some of the first the
counting numbers broken into
Primes (P) and Composites (C)
P={2,3,5,7,11,13,17,19, ... }
C={4,6,8,9,10,12,14,15,16, ...}
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How Do I Find The Area Of A Rectangle?

Use the formula Area=LW, A=LW Note that the answer includesthe e seed a lawn
to find the area of a rec- A= (3)(5) word square. This is because N
tangle. when we find the area we are ® covera floor, ceiling
A = 15 square feet !oogng for the amount of squares Review What is the Perimeter of

Which side is the length which neide. the rectangle?

3 ft side is the width.?
P=2L+2W
5 ft The answer that is doesn’t

matter, because Multiplication , . P=2(3)+2(5)
A rectangle has 4 sides, but is Commutative. You'll need to find an area when
we only use 2 of them to find you need to P=6+10 =16 feet (no squares
the Area (A) (3)(5)=(5)3) e paint it's the distance around.

Example #1

, square tiles are needed to
-~ feet wide and 20 feet long?

wa that the floor is 13 by 20 and
= word by and the symbol ‘X’ is
area you multiply.

How many one foot
cover a floor that is 13

A salesman might say
write 13 x 20. The =

a reminder that for
A=LWA=(13)(20) = + 260 square feet

Since each tile is one square foot, 260 tiles will be needed. It's always a

Example #2

The label on a can of paint says that it will 50 square
feet. The wall that will be painted is 8 feet high and
20 cover about feet wide. How many cans will be
needed?

A =LWA=8(20)=160 square feet.

Each can covers 50 square feet. 3 Cans would cover
150 square feet. That’s not enough. We'll need 4
cans. Not to worry, because it’s a good idea to have
extra paint. Why?

Example #3 Solution.

A rectangular garden 24 feet by 40 a. A=LW A=24(40)=960 sq ft.
feet is being constructed.

b. P=2L+2W
a. How man_y square feet of sod P = 2(24)+2(40) |
(grass) will be needed?
P =48+80

b. How many feet of fence will be
needed to enclose the garden? P =128 feet
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|

Let's see. We've discussed Addition
and Subtraction, the Commutative
and Associative Properties. Zero is
the Identity for both addition and
Subtraction. ... OK, .....

NOMEN!
NOMENCLATURE!

Let's move on! Now we're
ready to continue with
multiplication and division.
But before that, a little
nomenclature is in order.

Who's Norman
Clature?

WHAT'S THAT?

VAR

0

!
it
Right here Professor .

' " N " g g
1]y / i

il

|

| IR
l I'. Il Il ’ jl'i !

Waissman! “A setof |& |FA Correctamundo! This is some of the
names or terms as : "nomenclature”we use in muttiplication
those used in a and division,
particutar science 7
oran."
?, (] () ’ D
Dictionary? | ] } 4 4 1 [ivigend 01010
thought this 4 p {
was math! / . S / o ) or{{eno
/? J d x4
2 N
-

In this example, the 8 and 7 are FACTORS Division is usually indicated by a fraction... / .
pt and the result, 56, is calied the PRODUCT. either with the bar or a slash. In division, S
' we get a QUOTIENT when we divide a ;
(7 DIVIDEND (NUMERATOR) by a 25
» O DIVISOR (DENOMINATOR).
{/ () / { 2 Ul pU 2
(/ ¢ (X e e S
- ' { 2] % ;’a’\
450 I

? I' \-\
Denami™ ™ \
/, ! \
\1
What's that you say..."we get a quotient when we

divide a dividend by a divisor?" Geez...and | thought
"she sells seashelis by the sea shore” was a tough one!
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t wouldn't even try to
say that! My uppers
might fall out!

Because we use the X
in equations?

YES! In
Algebra

We'll cross that
bridge when we
come to it. Get it?
Bridge? (Har Har)
Sometimes | just
crack mgself up!
Getting back to our
lesson, in Algebra [ &4
we could have a
real problem with
the X when we
write 8x7=56.
Can anybody,
explain why?

we use

letters...
a b, c,..
XY, 2

11

Oh great...now 'm back in nursery scheol! What's next
Professor...finger painting or nappy time?

[ i
Allow me to explain. Since we
might use X instead of a number,
we can't use the letter X when
we multiply?

In Algebra, we use the parentheses
for multiplication. See!

Occasionally, we can even use a
dot to represent multiplication.

Just make
\) sure the dot

is raised a bit
so it won't be
confused with
a decimal
point,
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7,

AN
“"
038y

e

OK class...let's move on. We've covered
the four basic operations. Now it's time to
discuss powers and exponsents.

ADDYTION
o~ SUBTRACTION
5 =

MULTIPLICATION
DIVISION

Newsletter Title

il Some terminology we'll use are
2l as follows.

Go no further
Prof! The
answer is 12!

Well...you're thinking three 4's...
that's good...but you're
ADDING them.

No...! didn't...|
multiplied! 3x4=12.

s o

us o
g %uru o
Igebra.

Multiplication 1S repeated
addition! 3x4=4+4+4=12
but exponents mean

repeated multiplication.

N
A\

OK..let's see! 4x4=16.
Then...16x4= uh...uh...
anybody got a calculator?

s 2 r

reat

By definition, the exponent,
3. tells us to write the
base, 4, as a FACTOR
three times.

-~
0
\l
A
;
\

FACTORS?
| ramember.
So we're
) j mulliplyin

—4 tha IhrZe %‘s.
7. Let me give
it a shot!

C'mon now...16x4=64!

Ch...oh yeah! OK, so
therefore 4°=64.

3
) '

}
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ight' Let's try
ancther problem.

That's 64! Wae just Correct! Here we have 4
did this one! factors of the base 3!

No! Look! The Protessor
switched the base
and the exponent.

i

Alright...so we have

3x3=9. Then 9x3=27
and finally 27x3=81!
Right?

f. l[ ™ I'
'\.\ ﬁ-,\\&'
i -!:'ll )'i'/'flmlul "

1

With 10 as a base. the exponent tells us "how many
zeros." So 10 with an exponent of 4 means a 1 follwed by
4 zeros. ?\\

1= 1040 - 10)-
107= lo-lo-j0-10,

100 - |00

Yes! But it might be easier to say 9x9=B1.
See what | mean?

f

Man._.| finally got
one right and I'm
still wrong!

Right' Study thc Powers of
Ten Table a moment. Do
you notice a pattern. See
how a 1 is always followed
by the number of zeros that
the exponent indicates.

r ‘ '
: £ ‘“
H /z v Sk
S Paiaaa.
il () 00U
first miliion! )6 00000
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So what are
the answers

| We can't go any
further unless we

know the value of x.
Let me show you.

#

Let me generalize a bit. Here
the exponent is 5. We read this
as "x to the fifth power."

X% =¥%-X
*X SQUARED"

¥P= X X-X

In this example the base, x,
is written as a factor 5 times.

5 Ngwir;hthese exan:p!es ’ .
XKo=xx-X-x-X B PRl i
"SQUARED" and when [/~

the exponentis 3 we 4
=4 use the word "CUBED."|\

If we replace x with 0, 1, QOK! Let's finish the 5 Ummmmm...let's see.
2.3. 4, and 5 we get the - table. Wanna try the AR s this right Professor?
first & squares. next 6 squares Pete? 4

TABLE OF SQUARES

0'=0-0=
jtz |- I =

2*=2.2=

323.3s
fez Hotf 555+

: Gulp...| was afraid
§*=5-5=| 25| .

Correct! You see there was nothing to be afraid
of. Now let's move to the Table of Cubes.

TABLE OF CUBE: -Qq OF CUBES
32 0-0-0= 0=0-0-0=(0
0 ooo ’o ‘3:'.'.‘5 f |
13 =2'.2'§= 287
3= L L3 &4
27 Ml
, 53=

That must be next
i ‘.,.-f. to the Table of
—{ Beverages. (Nyuk}

f;/////./’//}&\ >
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Wiseguy? You better change that to smart guy Professor!

TABLE OF CUBES .

OK...OK...beginner's
Juck! Now class...
remember those
squares and cubes.T
We'll be using them

later on.
Par”
7 4

All's well and
good Professor
Weissman but
are we really
going to use
exponents in
our everyday

lives?

] ff.b Exponents are simply a convenient way of writing very large OR very small numbers. You might not be
dealing with those kinds of numbers now but who knows? For instance ...

Cogsworth ... you idiot! The

next time | ask you to calculate
earth’s distance to the Andromeda
Galaxy ... a simple 10'® will suffice! | -

o

Exponents are called powers
because they can change a small
number (the base) to a much
larger number very quickly. Never
multiply the base with the
exponent. Always rewrite the
problem using factors._

Geez Dr, Powers, i just
love your new scale. It
says | only weigh a mere
73 pounds. incidentally,
the 3 on your scale is
kinda small and raised.

That's more like it. Seven

J - |cube or seven cubed or i
seven to the third power. any [:\"
way you say it. is a hefty 343.
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Exercise Set 3
1. Multiplication

a. (8)(765)

b. 64(809)

c. 707(8)

d. 56e10

e. 56(100)

f.  56(1000)

g 768(1000)

h.  60(700)
i. 78(567)(0)(888)
j. 9e8

k.  What is the product of 4
and 57?

. What is twice 15?

m. Write the product of x
andy

2. Estimate each product
then find the exact answer

a. 7,854(38)
b. 39,804(82)

3. Translate

a. Theproductof5anda
b. The square of 8

c. Thecube of 2

d. The fifth power of 10

4. Evaluate the expression for
the given values.

a. xywhen x=8, y=9

b. 7xwhenx=5

c. b5xywhen x=4,y=3

d. xyzwhenx=2,y=5,z=10

5. Name 3 properties of mul-
tiplication that start with the
letters CAl.

6. ldentify the property.

a. (7e9)e5=T7e(9e5)

b. bHel=5

c. 12e7=7e12

d. 8e0=0

7. Complete using a property of

multiplication then name the

property.

a. T7=Te___

b. 8e__ =98

c. 66e___ =0

d. (6e8)el1=6e

e. ab=___

8. Solutions to equations

a. Is 7 asolution to the equa-
tion 6x=547?

b. Is 5 a solution to the equa-
tion 30=5y

9. Write in exponential form.

a. bebeb

b. lelelelel

c. aeaea

d.  xxxyy

e. T7e7e2e2e2

f. 10e10e10e10

g Qe@e®

10. Write in expanded form and

evaluate.

a. 29

b. 10°

C. 52 ° 25

d. o°

e. 15

11. Evaluate the expression for

the given values.

Multiplication of Whole Numbers & Factors

h. 13
a y3 y=7

i 17
b y5 y=2 .21

k. 49
c y6 y=10

. 120
d a2b3  a=3b=2

15a. Find all possible pairs of fac-
tors whose product is 12 then list
12. Geometry those whose:

a. What is the formula for the

) b. sumis?7
area of a rectangle with
sides L and W? c. differenceis 11
b. Whatis the area of a rec- d. sumis8

tangle.W|th sides 5 inches e difference is 4
and 7 inches?

16a. Find all possible pairs of fac-
tors whose product is 18 then list

those whose:

c. What is the perimeter of a
rectangle with sides 5
inches and 7 inches?

d. Whatis the area of a a. sumis11

square with a side 5 b. differenceis 17
inches? .

c. sumis9

d. differenceis 7

13. Find all the factors of:

a. 4

b. 8

c. 12

d. 16

e. 24

f. 36
48

h. 100

14. Break each number into its
prime factors:

a. 4
b. 8
c. 12
d. 16
e. 24
f. 48

g. 100
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Free Software For All Mathematics Subjects Including Statistics

www.math911.com

/7 # TOP RATED ™

( STEPBYSTEP |
TUTORIALS

Free Math
_Tutorials !!

t Downad Now: math911.com

Jokes Set #3

Some engineers are trying to He pulls the pole out of
measure the height of a flag the ground, lays it down,
pole. They only have a meas- and measures it easily.
uring tape and are quite After he has left, one of
frustrated trying to keep the the engineers says:

tape along the pole: It falls  "That's so typical of these
down all the time. mathematicians! What we
A mathematician comes need is the height - and
along and asks what they he gives us the length!"
are doing. They explain it to

him.

"Well, that's easy..."

Brain Teasers Set #3

Three men go to a cheap decides to cheat the men

motel, and the desk clerk and pockets $2.00, giving
charges them a sum of each of the men only one

$30.00 for the night. The dollar.

three of them split the cost
ten dollars each. Later the

manager comes over and )
tells the desk clerk that he $9.00 to stay for the night,

overcharged the men, since and 3 x $9.00 = $27.00.
the actual cost should have 1Ne bellboy has pocketed
been $25OO The manager $200 But $2700 + $200
gives the bellboy $5.00 and = $29.00. Where is the
tells him to give it to the missing $1.00?

men. The bellboy, however,

Now each man has paid

£

P

Prof essoY Welssm

\THO5, |

INTRRODUCTORY
ALGEBRA

INTERNEDIATE
ALGEBRA

COLLEGE ALGEBRA
TRIGONOMETRY
PRE-CALCULUS

\

3 W AL

mampruf@hotmall com

P en oy Srat
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Answers to Exercise Set 3

la. 6,120

b. 51,776

c. 5,656

d. 560

e. 5600

f. 56,000

g. 768,000

h. 42,000

i. O

oo 72

k. 20

. 30

m. xy

2a. 320,000 ;298,452

b. 3,200,000;
3,263,928

3a. 5a

a. 8

b. 23

c. 10°

4a. 72
b. 35
c. 60
d. 100

5. Commutative, Associa-
tive, ldentity (1), Zero (0)

6a. Associative

b. ldentity

c. commutative
d. zero

Ta. 7=T7el

b. b. 8e9=0e8

c. 6600=0

d. (6e8)el1=6e(3e11)
e. ab=ba

8a. No

b. No.

9a. 53

Brain Teaser #3 Answer

it's all in how you
phrase the question.

The men paid $27 total.

$25 to the manager,
and $2 to the bellboy.

The fact that they also
originally paid an extra
$3 and then got it back
again is entirely irrele-
vant.

What makes this
puzzle seem so im-
possible?? it's the
question they ask
you at the end.

There is no missing
dollar. it's a trick, a
math trick. here's
the answer.

the three men:

k. 7e7

l. 202020305

15a. All pairs are: 1,12

2,6 and 3,4
b. 34 «c 1,12
d. 26 e 26

16a. All pairs are: 1,18 2,9

and 3,6
b.2,9 c. 1,18
d 36 d 29

b. 15
3 13a. 1.2.4
c. a
b. 1,2,4,8
d x3y2
c. 1,2,3,4,6,12
e. 7223 d. 1,248,16
f. 104 e. 1,2,3,4,6,812,24
3 f. 1,2,3,4,6,9,12,18,36
g ©
g. 1,2,3,4,6,8,12,16,24
10a. 2(2)(2)(2)(2)=32 48
b. (10)(10)(10)(10)(10)= h. 1,2,4,5,10,20,25,50,
100,000 100
c. 55)22@)2)2) =
800 14a. 2e2
d.  (0)(0)(0)(0)(0)=0 b. 2e2e2
e (MLAMD=L 50
d. 2e2e2e2
11a. 343
@ e. 2e02e2e3
b. 32
f. 20202023
c. 1,000,000
d. 72 g. 2e2e5e5
h. 13
12a. A=LW
b. 35 square inches ! 7
c. 24inches j. 37

d. 2b5square inches

$30 (what they paid in there's no missing dol-
the beginning) lar!!!!

-$5 (amount deducted)

+$3 (amount given

back)

=$28

$28

+$2 (amount bellboy
kept)

=$30

The men paid $27
The motel got $25
The bellboy got $2

$25 + $2 = $27




