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Introduction Notes
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Introduction to Fundamental Math

Base = Foundation
Chart — Building Blocks of Mathematics

OPERATIONS
ADD | SUBT | RAULT ] [l

Whole
Mumbers

Fractions

Decimals

KINDS OF
NUMEBERS

Per:ents
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Introduction: Page 2

Other Tapics  Examples

*Probability 20% Chance of Rain
*Statistics Mewspaper
*Geometry Triangles, Parallelograms

hathematics - Language of Science
Algebra - Language of Mathematics

GOAL "Get you ready ta tackle Algebra.”




Lecture 1 Notes
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Lecture 1: AddiSubtract Whole Numbers

Base = Foundation
Building Blocks of Mathematics

OPERATIONS
ADD | SUBT |MULT | DIV

Whale
Mumbers

Fractions

Dacimals

KINDS OF NUMBERS

Percents
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Lecture 1: Pags 3

Example 1;
123 + 65
cows + calves
(ling-up}

123 123
+65 + 65
Example 2; ' ——canying)

183 a

+ 65 6

248 (T4
Ncany
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Lecture 1; Page 2

Other Topics ~ Examples

*Prabability 20% Chance of Rain
*Statistics Newspapear
*Geometry Triangles,

Parallelograms

Mathematics - Language of Science
Algebra - Language of Mathematics

GOAL: "Get you ready to tackle
Algebra.”
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Lecture 1: Page 4

Subtraction

Example 3:
112 total cattle
- 35 sold cattle

[ cattle left
01012 Borrowing
¥¥Z2  |Renaming
- 35 Regrouping

77 (cattle left)




Lecture 2 Notes
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Lecture 2: Multiply/ Divide Wwhaole Mumbers
Multiplication
Example 1: Sports Equipment
a. 132 boxes
b. Each box holds 12 balls
How many hasehalls?
132
_xl12
2h4 iline ug
+1 320 *—(Put azero in the ones place)
1,584
How many multiplication problems?
2ul=4 1x2=12
2x3=hk 1x3=3
2x1=12 1Tx1=1
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Lecture 2: Page 3
[Estimate, try 9 x 12]
4 |
121587
-48 too big
107
108

48  (guotient)
12| 587
- 48
107
96

11 (remainder)
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Lecture 2: Page 2
Dlivision
Example 2
Bought 587 hasehalls
Each box haolds 12 balls
How many boxes did we buy?

12 | 587
{divizcr) fdividen d
Estimation
(Start by finding how many 12's in 58)
12x1=12
12x2=24
123 4=48
12 x5 =E0)t oo big

[557 divided by 12]
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Lecture 2: Page 4
Exarmple 3: 587 /12 =(5)91KE6ER7

48 (guotient —whale number part)
121587 45

- 576 \*,ﬂz
11 576

Example 4; 57821 /123 =@7 010894309
AT0 (guotient)

123[57821 470
- 57810 « 123
11"HEH‘““Ht5?s1U




Lecture 3 Notes
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Lecture 3: Divisibility

Example 1: 12
3[36
-a
a&
-6
O {remainder)
3 goesinto 36 evenly (35 is divisible by 3)

Example 2 a)36=23x 12
g

factors or divisors

b} 36 is a multiple of 3 and 12
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Divisibility Tests |

Example 4. 5,762

[2]:I1s it even? (end in 0,2, 4,6, or 8)
[5762 (ves) ]

: Do the digits add up to a number
divisible by 37
[6+7+6+2=20(no)]

EI; Doesitendina 0 oras5?
[ 5762 (no) ]

TE




Lecture 4 Notes
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Lecture 4: Prime and Composites

Sieve of Erasthosthenas
{Greek Mathematician 500 BC) -

1 @23 4B F T 8 F10
A1) 2 43) +4 15 15 47) 48 (9 20

21 2223 24 25 26 27 28 29 30

1) Circle 2. Cross out every 2™ number
{even multiples of 2)

2) Circle 3. Cross out every 3™
number (divisible by 3)

3) The numbers left are prime numbers
{in this example, prime numbers
between 1 and 30 are circled.)
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Definitions

a. Prime - only divisible by itself and 1.

b. Composite - a number that has other
divisors than 1 and itsalf,

c. Mumber 1 is excluded from prime
and compasite list.

There are an infinite number of prime
numbers.
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Lecture 4: Page 3

Example 1: Is 133 prime?

a. Isiteven? (MNo, 2is the anly
even prime number.)

b. Divisible by 3?7 (Mo, 1+3+3=7)
Divisible by 57 (No, does not
end in0or5.)

c. Divisible by 77 (Yes, 133 is
composite - 133 =7x18) g

7133
_T
GE
63
, ]
Prime numbers are used for passwords,
coding and decoding in computer

science,




Lecture 5 Notes
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Lecture 5. GCF Lecture & Page 2

5 — Greatest
C- Carmmon Example 2: List Factors
F - Factor Factors of 27:1,3,[9]27

Example 1: Reduce Fractions Factors of 63:1,3,7.[8)21,63

GCF (27,63) =9
4 _4x1
1 8 Example 3: Euclidean Algaorithm
—4y1 [1:1] 1 1 .
474 14 3660 243  (2)k4
J.Eﬂ:q <} =24 =24
. 5 24 12 0
GCF (4, 16) = 4 GCF (36, B0) =12




Lecture 6 Notes
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Lecture B: Prime Factaorization Lecture b: Page 2
Fundamental Thearem of Arithrmetic- Example 2: Eﬂ[l\
any number can be broken down [Tree] 310
into prime numbers. 3 32 A
Example 1: Example 3: 3
3 alg
90=2-3-3-5 3lg 216=2-2:2:3-3°3 3l2r
glas ar 2[54
280 216=2%3" PP 5 fing
2B16
YWhat if the number is prime?
Then the number itself isits prime
factarization.




Lecture 7 Notes
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Lecture 7: Place Value
Basic Operations
a. Add
b. Subtract H Right Justify
G, Multiply
d. Divide
Depending on where a digit is, it

can mean different things.
Example 1: 67,589

— v .. B . 8
P "»ﬁ% f%'), % %Hoq.?
% @b-% % (™
%%%1 *5'9% o

1,000,000 100,000 10,000 1,000 100 10 1

Fun007-02

Lecture 7: Page 2

Example 2: ? 659, 382 174 .

% %%

Seven billion, six hundred fifty-nine
million, three hundred eighty-two
thousand, one hundred seventy-four,

Application -- Checks are written
in words and numbers.




Lecture 8 Notes

Fun008-01

Lecture 8: Estimating

Example 1:

Fat had a leak in his sprinkling system,
He went to the hardware store and
wanted to buy three itemns each worth
about $.30. The clerk said he owed
$2.21. Could that be right?

Facts: 3 items
Each item around $.33 (or 1/3
of a dollar)
Total should be a $1.00
Taxis 7% %

Fun008-02

Lecture 8: Page 2

As a consumer a person needs to

{or a fancy calculator)

Possible Reasons for Mistakes:
a) ltem mis-marked
b) Person entering item could hold
down a key too long
= ¢} Clerk accidentally put in $1.37
instead of $.37

estimate. It is possible that mistakes
can happen even with a cash register.
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Lecture 8: Page 3
Original Problem = Estimate

11
0g7 2 1011100

.
=1

10x11 =110

Therefore, choose 9 for the gquotient:

g
121097
=108
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Lecture 8: Page 4
Review:

a) Estimate first before solving.
b) Solve the problem.




Lecture 9 Notes
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Lecture 8: Order of Operations

Exampla 1;
2x3x3x5 (3is there twice)
repeated (3x3=3)
=2x3x5

Example 2:

812=2x2x2x2x2x2%x2x2%x2
:29

Fun009-03

Lecture 9: Page 3
Example 3: You can override the
order, if you use parentheses.
(5+T)xd=
a) Adds5+7
b) Then multiply by 3
Order of Operations
Parentheses ifirst)
Exponents (second)
Multiply/Divide {third)
AddfSubtract (fourth)
Please Excuse My Dear Aunt Sally
P
E
MD [multiply or divide left to right]
AS [add or subtract left to right]

Fun009-02

Lecture 9: Page 2

MD (multiplication and division)
AS (addition and sublraction)

Mremonic - My Dear Aunt Sally
{a way to remember)

addition and subtraction.

Fun009-04

Lecture 9: Page 4
Example 4: (3 +5)2-3x7 P (first)

+ 1

10

[Dn multiplication and division hefure]

(BE-3x7 E (second)
64 -3x7 MD (third)
64 - 21 AS (fourth)
Answer: 43
Example 5:

Mo parentheses, but there
20 -4 is a fraction bar (symbol of
3 inclusion). The symbaol of

16 inclusion acts like a
4 parentheses. Do what's on
the top and bottom first
4 before dividing.
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Lecture 10; Powers of 10

Base-10 Mumber System

1 = 10°

10 = 10’
100 = 10°
1000 = 10°
10000 = 10f

-

Powers of 10

Lecture 10 Notes
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Lecture 10: Page 2

Answer: 1,600,000

Example 1: 32 x 1,000
pigh ot
v ™ flooo

32x1=32
add on the zeros
32,000

In multiplication, add the number of
ZETOS,
Example 2; 20 x 80,000

2x8=186
add on the
five zeros

Fun010-03

ZETOS.

Answer:

Estimate:

Lecture 10: Page 3
In division, subtract the number of

Example 3, 20 (80,000 | 4 zeros

218 is4 |-1 zero
4,000 3 zeros

Example 4; 2,045

x 103

2,000

x 100
200,000

11




Lecture 11 Notes
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Lecture 11: Formulas
Basis of Algebra - Formulas

Example 1; w

/
w - takes the place of a number

Perimeter: Distance around outside
edge

Perimeter of a Rectangle
P=w+fl+w+/|

FP=2w + 2| [2w means 2 times w]
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Lecture 11; Page 2

Example 2;
w =15 fesat I =20 feat
P=2w+2]
P =2(15) + 2 (20)
P =30+ 40 =70 feet

Variable: A letter that represents
a number

*Remember, do formulas using
order of operations.

12



Lecture 12 Notes
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Lecture 12; Ratios
A ratio is a fraction.

Example 1A:

males 2

(110 2)

Example 1B:
Raﬁﬂ: I'I'IEI|EIS =g
.1

females

(2101)
Ratio - Comparing two numbers

TE

Fun012-02

Lecture 12; Page 2

Example 2; Rate
250 miles — 50 miles

5 hours heaur

per = fraction bar

Other Rates:
a) Calories per minute
Calories
minute

b) Words per minute (typing)
Words

minute

TE
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Lecture 12: Page 3

Example 3: Proportions - Comparing

Two Pictures
L=5 L=10
W =3 % }2 W=6 /)E }T
Ficture-A
(small) Picture B
(large)
a) Width (small) _ width (large)
length (small) length (large)
b) 3=5
5 L
c)3=08 d) 6=.6
5 10

Fun012-04
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e) Cross Multiply
ER)
50
Whenever two fractions are equal,
top x bottom = bottom x top
3+10="5-6 (dot { « } means multiply)

30 = 30

L=5 L=10

W=3 % ]-2 W =6 % }T

Picture &

{small} Picture B
(large)

How tall is the guy inside the picture?

2+10=5-T
2=1 _ Remember,
20=5T .

2 10 4=T cross multiply

13



Lecture 12 Notes, continued
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Lecture 12: Page 5

Example 4: Proportions in Geometry

5 X
a) Solvefory: B _ 10
3 ¥

Ey=30, y=5
b) Solveforx: 5 _ X
6 10

14



Lecture 13 Notes
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Lecture 13: Forms of Fractions

Example 1: Pizza

a} L {equal size of pizza)

) 24 _ , whole
8 pizzas
c)
L = 1 whole pizza

A fraction is a division problem.

Fun013-02
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Example 2: Fizzas

13 (Heces) = =21 = (mixed rumber)

PR -

13
& (improper fraction)

Top is larger than bottarn

21
B (mixed number)
YWehole number +fraction

Fun013-03
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2 1 — % numerator
E ———p denominator

whole 'd
number —$2 x 6)+1°=13
6

6
Example 3. 37 _ _5_ [ rl:l
5 =35
Example 4: 20 - 4

: 1 =13 |3
Example &: 34— - IE

_13
x4)+1=2
4

15




Lecture 14 Notes
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Lecture 14. Simplifying Fractions:
Reducing, Comparing, and
Equivalents

Example 1. Two Different Pizza
Parlars (Equivalent Fractions)

3
4 of a pizza

Fun014-02

Lecture 14: Page 2

&
8 ofapizza

Lecture 14: Page 3
Example 2: Reducing Fractions

24+8 =
32+8

3 (still equivalent)
4

Review: Cross Multiply
(Test for Equivalent Fractions)

@ =6
>3
24 = 24

a) 3 =6 Ratios are aqual.
4 8

b) 3=6=12=24
4 8 16 32

c) 3x[=3x3 =9 (equivalent)
4x00 4x3 12

TE TE
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Lecture 14; Page 4

Example 3: Best Land Deal

{Comparing Fractions)
a. Are these two fractions
equivalent? Mo

&—-38
24 = 25

16



Lecture 14 Notes, Continued
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Lecture 14; Page 5

25
b. Which fraction is bigger? *40
']} E:E:E:E: E:
5 10 15 20 25
2 5= 10 = 15 = 20 =25
8 16 24 32

Review: Comparing Fractions
a. Get the denominators the same.

b. Compare the numerators.

TE
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Example 4: Equivalent Fractions

TxB
Bx8

56
B4

17




Lecture 15 Notes
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Lectura 15: Least Common Multiple (LCM)
Review: GCF (24, 36) =12
Example 1: List all factors,
24: 1,2, 3, 4,6,8,12 24
36: 1,2, 3, 4, 6,9, 12,18, 36

l“~> List only once

Example 2: Least Common Multiple

“>(Dc M (12,36) = 36
Multiples of 12; 12, 24, 48,60 , .,

Multiples of 36: 72 ...,

Fun015-03
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Lecture 15: Page 2

Example 3: Comparing Fractions:

Which is bigger?

] 1
— — 7
15 or f

8

|

LCM (15,18) =
List Multiples:
15: 15, 30, 45, 60, T5,1[)5

18: 18, 36, 54, ?2,103

When do you stop? When
you find a common multiple.

18



