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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.

Alg001-02

Lecture 1; Page 2

The value of a varable can change.
Letters such as x, v, b, or ¢ are
examples of a variable.
axpressions - varables and/or
numbers that represent a quantity
Ex. 3x + 1

Expressions
Arithmetic Algebra
3xs J5

3x
Ix+1=="3times xplus 1" or
“3x plus 1"

Alg001-03

Lecture 1; Page 3

evaluate - figure out the number
or value of the expression.
Calculator  3x+1
Enter 16
lfx=5then3+-5+1=16
Store5inx - 5
Evaluate 3x + 1 when x = 7 since
variables can change.
d=Ff+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

Alg001-04

Lecture 1: Page 4

Words Algebra (cont.)
The difference of xand 7 x -7
‘Becareful x -7 #7 - x 2
The quotient of x and 7 7

*hm@M%#l
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
cl x-7T=35-T7=28
X _ 35
—:—:5
d) 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
axprassion.
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

Alg002-02

Lecture 2: page 2

Example 2: Continued

How many s would be
in the 4th one?

[ (10)

1,3.6, 10, 15, 21, 28, 36, ...
+2 +3 +4 +5+
(increase by one)

A bigger triangle each time.

Alg002-03

Lecture 2: page 3

Example 3: Square Numbers

1 4 (9 16 25 36
-12 22 32 42 52 52

Any geometric shape can
be a sequence.

Alg002-04

Lecture 2: page 4

Example 4: Arithmetic
Sequence (Add 3)

a)b, 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 43 +4 +5
not an arithmetic
sequence




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.

Alg002-07

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

Alg002-08

Lecture 2: page 8

Example 1: {Continued)

BUT - Sequence of Cubes

1,8, 27,64, 125,
(RN A R SR

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 night

Exampla 1: 3 + 5+ 4 Evaluate (no variabies)
Calculator 23

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

Alg003-02

Lecture 3; Page 2

Algebra Convention

P parentheses

E expanents

MD  multiply or divide
AS  add or subtract

MD on same line so multiplication
and division have same hierarchy
not M
D
A
5

TE

Alg003-03

Lecture 3: Page 3

Mnemanic -
Please gxcuse my dear Aunt Sally
Fr
E squared, cubed, ect,
MD
AS
3 +5-4 changing using
parentheses
(3+5)-4
8-4
32

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

TE

Alg003-04

Lecture 3: Fage 4

Example 3: Fraction Bar
J:-5+7-2-8
]

a) P (15+14)-2

b} E none
c) MD none
d) AS 29-2
e) 27

TE




Lecture 3 Notes, Continued

Alg003-05

Lecture 3; Page 5
Example 4: Parentheses and Exponants

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

" E 5+ 3 - 102 exponents
~ MD 5+ 3 - 100 multiply
AS 5 + 300 add
305 answer

Caleulator: 5+ 3 7 (7 * 2 - 4)°2
* (multiply )
A [exponent) 305




Lecture 4 Notes

Alg004-01

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

¥+ 50+ 8
x+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 expression.

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,

Alg004-03

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
3]
5

Alg004-04

Lectura 4: page 4

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

Example 2: Words to Algebra

The sum of x and y multiplied
by seven

X+ y

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

HE




Lecture 4 Notes, Continued

Alg004-05

Lecture 4: page &
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 property will be
used later to write exprassions 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

Eguations

Alg005-02

Lecture 5; Page 2

Example 1: (continued)

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 sentences 3x + 6
Jx+2)=3x48 Zu+d=3x+13 3-5+6
15+6

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

Example 1: An ldentity 3{6)

18
a) Letx=5; 3(x+2) Sxt+6
35+ 2) 3-4+8
3(7) 12+ 6

21 18

TE TE
Alg005-03 Alg005-04

Lecture 5; Page 4
Example 2; (continued)

2x+4=3x+3
2-1+4|13-1+3
2+4|3+3
6|6

b) Letx=1;

open sentence - an equation that
is sometimes true and sometimes
false, depending an the value of “x".
Solve open sentences for the value
that 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) Letx=1;:2x+1<3x-1
Identity Open Sentence (not a solution) 3 g2

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

J(4+2)|3-1+4 | 2-1+4[3-1+3 b) Letx=3;2x+1=3x-1
3.8 [12+86 2+4 | 3+3 (solution) 7<8 ftrue
18 18 G 3]
Therefore x = 1 Solution set - the set of numbers
that makes the open sentence true,
mE TE

11



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
x+D:§
same
‘0" is the additive identity.

Lecture 6 Notes

Alg006-02

Lecture 6: page 2

Example 2: Multiplicative Identity
x-1=x
E
sdame
“1" is the multiplicative identity

Example 3: Multiplicative Inverse
a)3 % =1 (muliplicative identity)

I
3 and 3 are inverses.
2.

5 _
vl
E = 1
Reciprocals are the same as
multiplicative inverses.

Alg006-03

Lecture 6: page 3

Example 4; Multiplicative Property of 0
x-0=0

aja+b=b+a
2+3=3+2
5+7=7T+5
b) ab=ba
3:5=5-3
Commutative property does not
work for the following:
a) Subtraction 3-5=25-3
b) Division 35
5 3

Example 5 Commutative Property (order)

Alg006-04

Lecture 6: page 4
Example &: Associative Property
a) I+5+2

Addition is a binary operation.
Only two numbers can be added
tagether at a time,

3+5+2=10 [commutative]
e

5 property usad
b) (3+5)+2=3+(5+2)
B+2=3+7
10 =10

Da not change the order. Move the
parentheses.

12




Lecture 6 Notes, Continued

Alg006-05

Lecture B: page &
Example 6: Associative Property {cont.}
General Form

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

Motice the order does not change,

13



Alg007-01

Alg007-03

Lecture 7 Notes

Alg007-02

Lecture 7: page 4
Example 3: x(x + 7) = x* + Tx

Example 4: 2x + 14 = 2%}
2.x+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

15



Lecture 8 Notes

Alg008-01 Alg008-02

Alg008-03

16



Lecture 9 Notes

Alg009-01 Alg009-02

Alg009-03 Alg009-04

17



Lecture 9 Notes, Continued

Alg009-05 Alg009-06

Alg009-07 Alg009-08

18



Lecture 9 Notes, Continued

Alg009-09
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Lecture 10 Notes

Alg010-01 Alg010-02

Alg010-03

20



Lecture 11 Notes

Alg011-01 Alg011-02

21



Lecture 12 Notes

Alg012-01 Alg012-02

Alg012-03 Alg012-04

22



Lecture 13 Notes

Alg013-01 Alg013-02

Alg013-03 Alg013-04

23



Lecture 13 Notes, Continued

Alg013-05 Alg013-06

24



Lecture 14 Notes

Alg014-01 Alg014-02

Alg14-03 Alg14-04

25



Lecture 14 Notes, Continued

Alg014-05 Alg014-06

Alg014-07 Alg014-08

26



Lecture 14 Notes, Continued

Alg014-09 Alg014-10

Alg14-11 Alg14-12

27



Lecture 14 Notes, Continued

Alg014-13

28



Lecture 15 Notes

Alg015-01 Alg015-02

Alg015-03 Alg015-04
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Lecture 15 Notes, Continued

Alg015-05
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Lecture 16 Notes

Alg016-01 Alg016-02
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Lecture 17 Notes

Alg017-01

32



Lecture 18 Notes

Alg018-01 Alg018-02

Alg018-03

33



Lecture 19 Notes

Alg019-01

34



Lecture 20 Notes

Alg020-01 Alg020-02

Alg020-03

35



Lecture 21 Notes

Alg021-01 Alg021-02

Alg021-03
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Lecture 22 Notes

Alg022-01 Alg022-02

Alg022-03 Alg022-04
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Lecture 22 Notes, Continued

Alg022-05

38



Lecture 23 Notes

Alg023-01 Alg023-02

Alg023-03
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Lecture 24 Notes

Alg024-01 Alg024-02

Alg024-03 Alg024-04
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Lecture 24 Notes, Continued

Alg024-05 Alg024-06
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Lecture 25 Notes

Alg025-01 Alg025-02

Alg025-03 Alg025-04
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Lecture 25 Notes, Continued

Alg025-05

43



Lecture 26 Notes

Alg026-01 Alg026-02

Alg026-03 Alg026-04
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Lecture 26 Notes, Continued

Alg026-05 Alg026-06
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Lecture 27 Notes

Alg027-01 Alg027-02

Alg027-03 Alg027-04
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Lecture 28 Notes

Alg028-01 Alg028-02

Alg028-03 Alg028-04
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Lecture 29 Notes

Alg029-01 Alg029-02

Alg029-03
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Lecture 30 Notes

Alg030-01 Alg030-02

Alg030-03 Alg030-04
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Lecture 31 Notes

Alg031-01 Alg031-02

Alg031-03 Alg031-04
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Lecture 32 Notes

Alg032-01 Alg032-02

Alg032-03

51



Lecture 33 Notes

Alg033-01 Alg033-02

Alg033-03 Alg033-04
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Lecture 33 Notes

Alg033-05

53



Lecture 34 Notes

Alg034-01 Alg034-02

Alg034-03 Alg034-04

54



Lecture 34 Notes, Continued

Alg034-05 Alg034-06

Alg034-07 Alg034-08
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Lecture 34 Notes, Continued

Alg034-09

56



Lecture 35 Notes

Alg035-01 Alg035-02

Alg035-03 Alg035-04
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Lecture 35 Notes, Continued

Alg035-05
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Lecture 36 Notes

Alg036-01 Alg036-02

Alg036-03 Alg036-04
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Lecture 36 Notes, Continued

Alg036-05
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Lecture 37 Notes

Alg037-01 Alg037-02

Alg037-03 Alg037-04
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Lecture 37 Notes, Continued

Alg037-05 Alg037-06
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Lecture 38 Notes

Alg038-01 Alg038-02

Alg038-03 Alg038-04
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Lecture 38 Notes, Continued

Alg038-05
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Lecture 39 Notes

Alg039-01 Alg039-02

Alg039-03 Alg039-04
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Lecture 39 Notes, Continued

Alg039-05 Alg039-06

Alg039-07
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Lecture 40 Notes

Alg040-01 Alg040-02

Alg040-03 Alg040-04
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Lecture 40 Notes, Continued

Alg040-05 Alg040-06

Alg040-07 Alg040-08
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Lecture 40 Notes, Continued

Alg040-09 Alg040-10
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Lecture 41 Notes

Alg041-01 Alg041-02

Alg041-03 Alg041-04

70



Lecture 41 Notes, Continued

Alg041-05 Alg041-06

Alg041-07 Alg041-08
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Lecture 41 Notes, Continued

Alg041-09

72



Lecture 42 Notes

Alg042-01 Alg042-02

Alg042-03 Alg042-04
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Lecture 43 Notes

Alg043-01 Alg043-02

Alg043-03
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Lecture 44 Notes

Alg044-01 Alg044-02

Alg044-03 Alg044-04
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Lecture 44 Notes, Continued

Alg044-05 Alg044-06

Alg044-07 Alg044-08
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Lecture 44 Notes, Continued

Alg044-09
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Lecture 45 Notes

Alg045-01 Alg045-02

Alg045-03 Alg045-04
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Alg045-05 Alg045-06

Alg045-07 Alg045-08
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Alg045-09 Alg045-10

Alg045-11 Alg045-12

80



Lecture 45 Notes, Continued

Alg045-13
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Lecture 46 Notes

Alg046-01 Alg046-02

Alg046-03 Alg046-04
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Lecture 46 Notes, Continued

Alg046-05
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Lecture 47 Notes

Alg047-01 Alg047-02

Alg047-03 Alg047-04
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Lecture 47 Notes, continued

Alg047-05 Alg047-06

Alg047-07 Alg047-08
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Lecture 47 Notes, continued

Alg047-09 Alg047-10

Alg047-11 Alg047-12
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Lecture 48 Notes

Alg048-01 Alg048-02

Alg048-03 Alg048-04
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Lecture 48 Notes, continued

Alg048-05 Alg048-06
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Lecture 49 Notes

Alg049-01 Alg049-02

Alg049-03 Alg049-04
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Lecture 50 Notes

Alg050-01 Alg050-02
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Lecture 51 Notes

Alg051-01 Alg051-02

Alg051-03 Alg051-04
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Alg051-05 Alg051-06

Alg051-07 Alg051-08
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Lecture 51 Notes, Continued

Alg051-09 Alg051-10
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Lecture 52 Notes

Alg052-01 Alg052-02

Alg052-03 Alg052-04
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Alg052-05 Alg052-06
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Alg053-01 Alg053-02

Alg053-03 Alg053-04
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Alg053-05 Alg053-06
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Alg054-01 Alg054-02

Alg054-03 Alg054-04
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Alg054-05 Alg054-06
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Alg055-01 Alg055-02

Alg055-03 Alg055-04
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Alg055-05 Alg055-06

Alg055-07 Alg055-08
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Alg055-09
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Lecture 56 Notes
Alg056-01 Alg056-02

Alg056-03 Alg056-04
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Alg056-05 Alg056-06

Alg056-07 Alg056-08
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Alg057-01 Alg057-02
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Alg058-01 Alg058-02

Alg058-03 Alg058-04
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Alg059-01 Alg059-02

Alg059-03
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Alg060-01 Alg060-02
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Alg061-01 Alg061-02
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Alg062-01
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Alg064-01 Alg064-02

Alg064-03
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Alg065-01 Alg065-02
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Alg065-05
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Alg069-01 Alg069-02
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Lecture 70 Notes

Alg070-01 Alg070-02
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Alg071-01 Alg071-02

Alg071-03 Alg-071-04

124



Lecture 71 Notes, Continued

Alg071-05 Alg071-06
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