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Lecture 1 Notes

Alg001-01

Lecture 1; Expressions -- Verbal and
Algebraic

Arithmetic Example 14;
3+[1=7
“4 is in the box"
a) 7-3=4
b) 3+4=7
Algebra Example 1B:
In algebra, variables or letters are
used to represent a number. The
value of the variable x in this problem
isx=4.

B

Alg001-02

Lecture 1; Page 2

The value of a variable can change.
Letters such as x, y, b, or c are
examples of a variable.
expressions - variables and/or
numbers that represent a quantity
Ex. 3x + 1

Expressions
Arithmetic Algebra
3x5 d=5
3x
Ix+1=="3times xplus 1" or
“3x plus 1"

TE

A|3001-03

Lecture 1; Page 3

evaluate - figure out the number
or value of the expression.
Calculator  3x +1
Enter 16
lfx=5then3+5+1 =186
Store5inx =+ 5
Evaluate 3x + 1 when x = ¥ since
variables can change.
d3=T+1=21+1=22
Examples - Words to Algebra
Words Algebra
The surm of x and 7 x+7
The product of x and 7 Tx

A|3001-04

Lecture 1: Page 4

Words Algebra (cont.)
The difference of xand 7 x-7
‘Becareful x -7 £7 - x ”
The guotient of x and 7 7

*Be careful % .
X

Use the fraction bar for division
Example - Evaluate if x = 35
a) x+7=35+7 =42
b) Tx=7:35=7-30+7-5=210

+ 35 = 245
c) x-7T=35-7=28
x _ 35
—:—:5
o) 7 T




Lecture 1 Notes, Continued

Alg001-05

Lecture 1: Page 5

When evaluating an expression
remember the following:
11 What does the variable represent?
2) Substitute that number into the
expression.
3] Do the arithmetic.




Lecture 2 Notes

Alg002-01

Lecture 2: Algebraic Patterns

Example 1: What is this pattern?
1,8, 27,64,
sequence - a pattern of numbers

Example 2: Triangular Numbers

O I |
1 3 6

HE

Alg002-02

Lecture 2: page 2

Example 2: Continued

How many 's would be
in the 4th one?

[ (10)

+2 +3 +4 +5 +
(increase by one)

A bigger triangle each time.

1,3.6, 10, 15, 21, 28, 36, ...

A|3002-03

Lecture 2: page 3

Example 3: Square Numbers

1 419 16 25 36
-12 22 32 42 52 ,52

Any geometric shape can
be a sequence.

Lecture 2: page 4

Example 4: Arithmetic
Sequence (Add 3)

a)b5, 8, 11,14, 17, 20, ...
arithmetic sequence

1. Start with a number
2. Add the same
amount each time

b)1,3,6,10, 15, ...
+2 +3 +4 +5
not an arithmetic
sequence

A|3002-04




Lecture 2 Notes, Continued

Alg002-05

Lecture 2: page 5

Example 5: Geometric
Sequence
(Mult by 2)

a)1,2,.4,8 16,32, ...

geometric sequence
1. Start with a number
2. Multiply by the
same number
3. Grows faster than an
arithmetic sequence

HE

Alg002-06

Lecture 2: page 6

Example 6: A Special Kind of
Pattern

Square Numbers: 1, 4, 9, 16, ...

Not every sequence is
geometric or arithmetic.

A|3002-07

Lecture 2: page 7
Example 1: (Continued)
1,8, 27,64, 125, ...

A Special Pattern - Not
a) Arithmetic
b) Geometric
c¢) Triangular Numbers
d) Square Numbers

A|i002-08

Lecture 2: page 8
Example 1: (Continued)

BUT - Sequence of Cubes

1,8,27,64,125,
13,23, 33,43 53 .

The next one should be

.53
216




Lecture 3 Notes

Alg003-01

Lecture 3 - Order of Operations |

Algebra is fun! (Read left to right,)

Convention - how things should be

done, Ex. Reading English left to ight

Exampla 1: 3 + 5+ 4 Evaluate {no variables)
Calculator 23

Fat wrote 32
3+5=8
B-4=32
Algebra Convention - Order of
QOperations
a) 3+5-4  Multiply first
b} 3+20 Add last

TE

Alg003-02

Lecture 3; Page 2

Algebra Convention

P parentheses

E expaneants

MD  multiply or divide
AS  add or subtract

MD on same ling so multiplication
and division have same hierarchy
not M
(B}
A
S

TE

A|3003-03

Lecture 3: Page 3

Mnemaonic -
Please excuse my dear Aunt Sally
P
E sguared, cubed, ect,
MD
AS
3 +5-4 changing using
parentheses
(3+5)-4
8-4
32

Example 2:
Calculator (3+5)*4 32

TE

AIEOO3-O4

Lecture 3: Fage 4
Example 3: Fraction Bar
J:o+7-2-8
4

a) P (15+14)-2

b} E none
¢} MD none
d] AS 29-2
a) 27

TE




Lecture 3 Notes, Continued

Alg003-05

Lecture 3; Page 5
Example 4: Parentheses and Exponents

5+ 3(7 - 2 - 4)? parentheses (mult)
" P | 5+ 3(14 - 4)2 parentheses (subt)

" E 5 + 3 - 10? exponents
' MD 5 +.3 - 100 multiply
AS 5 + 300 add
305 answer

Calculator: 5+ 3 * (7 * 2 - 4)°2
* (multiply)
* {exponent) 305




Lecture 4 Notes

Alg004-01

Lecture 4: Order of Operations ||
Example 1: Algebraic Expressions

¥+ 52+ 8
Xx+3

(Fraction Bar - Division )

If the value of x (vanable) is
unknown, then the expression cannot
be evaluated.

If x = 3, then substitute 3 in for all
the x's in the exprassion.

32+5:-3+6
3+ 3

TE

Alg004-02

Lecture 4: page 2

Order of Operations - Mnemaonic
Please Excuse My Dear Aunt Sally
FI
E
M D
AS

The fraction bar is like a parentheses,

TH

Alioo4-03

Lecture 4: page 3
The order to solve a big (multi - step)
division problem.
a) Numerator (apply order of
operations)
b) Denominator (apply order of
operations)
c) Divide
B+5-3+6
3+3
9+15+6
3+3
30
5]
5

AIEOO4-04

Lecture 4: page 4

This result is true when x = 3, but if ¥
equals another value, the result will
not ba 5,

Example 2: Words to Algebra

The sum of x and y mulliplied
by seven

X+ y
X+ y 7T [Incorrect)
{x + ¥)T or 7{x + y) [Correct]

HE




Lecture 4 Notes, Continued

Alg004-05

Lecture 4: page 5
Commutative Property ¥ - 5=5-T.
The order numbers are multiplied
does not make any difference,

Since the value of x is unknown,
the expression 7(x + y) cannot
be evaluated.

The distributive proparty will ba
used later to write expressions in
more than one way.

Be careful to follow the order of
aperations when translating English
to algebra.




Lecture 5 Notes

Alg005-01

Lecture 5 - Open Sentences

Equations

Alg005-02

Lecture 5; Page 2

Example 1: (continued)

A|3005-03

Lecture 5: Page 3

Example 1: (cont.)

identity - an equation that is always
true no matter the value of “x”.

Example 2. Open Sentence

Letx=5;2x+4=3x+3 (false)
2:5+4 3:5+3
10+4 15+ 3
14 =18

Identity Open senlences 3x +6
3{x+2)=3x486 Zu+d=3x+13 3-5+8
15+ 6

equation - an expression equal to 21
another expression b) Letx=4: 3(x+2)
3(4 +2)

Example 1. An Identity 3(6)

18
a) letx=5; 3(x+2) Jxt+6
3(8+2) 3-44+6
3(7) 12+ 6

21 18

TE TE
Alg005-04

Lecture 5: Page 4

Example 2; (continuead)

2x+4=3x+3
2+1+4|3-1+3
2+413+3
6|6

bl Letx=1;

ppen sentence - an equation that
is sometimes true and somelimeas
false, depending on the valua of "x",
Solve open sentences for the value
thal makes them true.,

10



Lecture 5 Notes, Continued

Alg005-05 Alg005-06
Lecture 5; Page 5 Lecture 5; Page 6
Example 2: {continued) Example 3; Not an Equation
Reviaw: 2x+1<3x-1
Equations a) Lletx=1;:2x+1<3x-1
Identity Open Sentence (not a solution) 3 #2

I(x+2)=3x+ 6 2x+4=3x+3

3 4+2) | 3-1+4 [ 2:-1+4(3:-1+3 b) Letx=3;2x+1<3x-1
3.6 [12+86 2+4 | 343 (solution) 7<8 ftrue
18 18 6 i}
Therefore x = 1 Solution set - the set of numbers
that makes the open sentence true,
e TE

11



Lecture 6 Notes

Alg006-01

Lecture B: Basic Properties of Algebra

Review Terms: (Vocabulary List)
Expressions
Eguations
Open Sentences
Variables

It is important to know properties to
communicate algebra,

Example 1; Additive Identity

K+D:§

same
‘0" is the additive identity.

TH

Alg006-02

Lecture 6: page 2

Example 2: Multiplicative Identity
X 1=x
F S
sdame
“1" is the multiplicative identity

Example 3: Multiplicative Inverse
a)3 % = 1 (multiplicative Identity)

1
3 and 3 are inverses.
2.

5 _
vl
10 _
T 1
Recipracals are the same as
multiplicative inverses.

TH

A|3006-03

Lecture 6: page 3

Example 4; Multiplicative Property of 0
x:-0=0
Example 5 Commutative Property {order)
ala+b=b+a
2+3=3+2
ao+fi=7+5
b) ab="ba
3:-5=5-3
Commutative property does not
work for the following:
a) Subtraction3-5+5-3
b} Division 3= 5
5 3

A|3006-04

Lacture 6: page 4
Example 6: Associative Property
a) 3+5+2

Addition is a binary operation.
Only two numbers can be added
together at a timea,

3+ 5+ 2 =10 [ commutative
s

5 property used

b) (3+51+2=3+(5+2)
B+2=3+7
10 =10

Do not change the order. Move the
parentheses.

12



Lecture 6 Notes, Continued

Alg006-05

Lecture 6: page 5
Example 6: Associative Property {cont.)
General Form

cla+(b+ei={a+b)+c
albc) = (ab)c

Notice the order does not change,

13



Lecture 7 Notes

Alg007-01

Lecture 7: Distributive Property
8 12

room - carpet to carpet
A =Ilw Area = (length){width)
Example 1: Two ways to
figure area
a) Area -(10 x 8) + (10 x 12)

80sgft + 120sgft
200 sq ft.(carpet)

Alg007-02

Lecture ¥: page 2

b) 10(8 + 12) or 10(20)
total room
200 sq ft.

Distributive Property

10-8+10 12 = 10(8 +12)
alb+c)=ab+ac
[Distribute the a]

Alioo7-03

Lecture 7: page 3
Example 2: 3(x+2)=3x + 6

Identity
Letx=4
Hx+2) = 3x+6
3(4+2) = 3+4+6
3:6 = 12+6
18 = 18

An identity (not an open sentence) is
always true.

ME

Lecture 7: page 4

Example 3: x(x + 7) = x* + 7x

Example 4: 2x + 14 = Eﬁ:"}}
2ext 2.7

Check: 2@} =2x + 14
2x + 14

Factoring - Writing something
as a multiplying problem

Ex.12=3-4

14



Lecture 7 Notes, Continued

Alg007-05

Lecture 7: page 5

Example 5: 3x + 7Tx=x(3 + 7)
= "":}
[Combining like Terms]
Example 6: Multiplying

ab@b} = 3a°b + 4ab?
Communicative Property allows
you to change order

Example 7: Factoring
3x2 + 15x

@ x G+ 5 0= 3x(x + 5)

HE

15



Lecture 8 Notes

Alg008-01

Lecture 8 - Integers and Sets of
Mumbers

Example 1: Thermometer

T;HMN
lrmﬂw
TF

Alefrio s

Alg008-02

Lecture 8 Page 2
Example 2: Number Line

negative positive
I T [ T

qk!!!lllll
4-3-2-1012 3 4

I

3=<4 = |ess than
=3 =4 = greater than
0=-5 Numbers increase
as you move right
on a number line.

TE

A|3008-03

Lecture 8; Page 3

Sunts_y
Other Fractice o+t
4321012 3
5 units to the right of -3 = #2
4 units to the left of 1 -3
17 units to the right of -7 10

Between -2 and & - List the set
{-1,.0,1,. 2 3, 4,5}

TE

16



Lecture 9 Notes

Alg009-01

Lecture 9 Integer Arithmetic

negative positive

—
S

1 s
1 -
1]

2
neither positive or negative

Example 1. -3+ 5=
start

P
321012 3 458
other examples:
-3+-5=-8
b+-7T=-2
-75+ 100 =25

IE

Alg009-02
Lecture 9: Page 2

, 25
|

|
]

|
=

v

l
T
| 1
] T
-75 0 25
Example 2: Tiles
[ positive
. negative
Example 2A: -3 +5=2
communities properly - switch over
other examples: 5 +-3=2

—
-

[zero]

D .Think of these in the following ways:
a)| gaining a degrea and then losing a degree
b}/ football - gaining a yard and losing a yard

TE

Alioo9-03

Lecture 9: Page 3

% —= | Cancel gut

Remalmng
Tiles
Example 2B. B+ 5= -3

Why is there a negative answer?
There are more negalive than positive,

A|3009-04

Lecture 9: Page 4

Example 3: -3 + -4 = -7 no canceling
Rules:
a) Same signs - add
b) Opposite signs - subtract
Example 4. Basketball Teams

f2+43=-29
Positives vs Negatives
Question:

a) Who won the game? Negatives
b) How much did they win by? 29
72
-43
29

17



Lecture 9 Notes, Continued

Alg009-05

Lecture 9; Page 5

Example 5: 13 + 41 = 54 no canceling

Positives - 13 points
Positives - 41 points
54 total

Alg009-06

Lecture 9; Page 6

Example 8: -5--3=-2
take away

Example 9: i - -4 (4 negative) lake away

Megatives scored nothing! take away

Example §: -21 +-18 = -39 L] O (1-one)

MNegatives - 21 ] Additive Identity

Negatives - 18 [ 4 yellow + 4 reds

Positives - 0 [] +44+-4=10
Total Score - 39 for Negatives! ]
Example 7: 5 4—73 =2 [ take away  Opposite
take away [ 9, -2
take away -8, +38
TE ™
Alg009-07 Alg009-08

18



