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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.

Ec

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"

TE

AIiOO1 -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

AIiOO1 -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

“Be careful % : 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

TE

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

AIiOOS-OS

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

AIiOOS-O4

Lecture 3: Fage 4
Example 3: Fraction Bar
J:-5+7-2-8
4

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,

T™H

AIiOO4-03

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

AIiOO4-04

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

Open sentences
2x+d=7Jx+3

Identity
Jx+2)=3x+B

equation - an expression equal to
another expression

Example 1. An ldentity

a) Letx=5; 3(x+2)
3(5+2)
3(7)

21

TE

Alg005-02

Lecture 5; Page 2

Example 1: (continued)
3x+6
3-5+8
15+ 6
21
3(x+2)
34 +2)
3{6)
18
3x+ 6
J-4+6
12+6
18

b) Letx=4;

TE

AIiOOS-OS

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

AIiOOS-O4

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



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

x+D:§

same
‘0" is the additive identity.

TH

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.

™

AIiOO6-03

Lecture 6: page 3

Example 4; Multiplicative Property of 0
¥x-0=10
Example 5 Commutative Property (order)
aja+b=b+a
2+3=3+2
b+7=T7T+5h
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

AIiOOG-O4

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,

5 property usad
b) (3+5)+2=3+(5+2)
B+2=3+7
10 =10
Da not change the order. Move the
parentheses.

3+5+2=10 [commutative]
e

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



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)

80sqgft + 120sqft
200 sq ft.(carpet)

HE

Alg007-02

Lecture 7: page 2

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

Distributive Property

10-8+10 12 = 108 +12)

alb+c)=ab+ac
[Distribute the a]

HE

Alg007-03

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* + 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

AIiOO7-05

Lecture 7: page 5

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

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

Example 7: Factoring
3x% + 15x

e x LOHEe 5 (0= 3x(x + 5)

HE

15



Lecture 8 Notes

Alg008-01

Lecture & - Integers and Sets of
Mumbers

TE

Alg008-02

Lecture 8 Page 2
Example 2: Number Line

negative  positive
<+

T
4-3-2-101 2 3 4

L=

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

TE

AIiOO8-03

Lecture 8; Page 3

5 units B

Qther Praclice o 4+44+++
43210123
5 units to the right of -3

12
4 units to the left of 1 =3
17 units to the right of -7 10

Between -2 and 6 - List the set
{-1.0,1, 2,3, 4, 5}

TE

16



Lecture 9 Notes

Alg009-01

Lecture &: Integer Arithmetic

negative positive

—
S

1 e
I —
0

1
neither positive or negative

Example 1.-3+5 =
start

a—
321012 34656
other examples:
-3+-5=-8
5+-T=-2
=75+ 100 =25

IE

Alg009-02
Lecture 9: Page 2

, 25
|

|
T

|
=

v

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

—
_—

[zero]

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

TE

AIiOOQ-OS

Lecture 9: Page 3

Cancel out
—

Remalmng
Tiles
Example 2B.-8+5= -3

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

AI3009-04

Lecture 9: Page 4

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

72 4+43=-29
FPositives 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

Megatives scored nothing!
Example 6: -21 +-18 = -39
Megatives - 21
Negatives - 18
Positives - 0
Total Score - 39 for Negatives!
Example 7- 5-3=2 [ ][]
+
take away O]
take away

TE

Alg009-06

Lecture ©; Page 6

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

Example 9 é - -4 (4 negative) take away

take away

L] ] (1 - one)
] Additive Identity
[] 4 yellow + 4 reds
] +4+-4=0
]

take away Opposite

8.-5
-8, +8

T™H

AI3009-07

Lecture 9; Page ¥

1--4=1++4=5
"Add the opposite” - phrase that pays!
Example 10; -5--3
5 + 3=-2
(Neg) (Pos) {Meg - won by 2}
Example 11: 5-3=2
5+-3=2
(Pos)iMNeg)
Multiplying Integers
Example 12: 2+3 =6
groups ’ 3

0oo
0o,

AIiOOQ-OS

Lecture 9; Page 8

Example 13; 2-3=-6
—
groups ofneg 3

[ N
N
Example 14: More Practice
a) 3=-3=-49
b) 2+-3=-6
¢} 1+-3=-3
d) 0=-3=0
e)-1+-3=3
Rules for Multiplication and
Division are the same,

TE

18



Lecture 9 Notes, Continued

Alg009-09

Lecture &: Page 9

When the signs are the same the
answer is positive and when the
signs are different the answer is
negative. {Sample - 2 numbers
multiplied or divided at a time,)

19



Lecture 10 Notes

Alg010-01

Lecture 10: Absolute Value

Example 1: -9+ 6
Is -9 bigger than positive 67 No
Absoclute value - Distance
from zero

2 0
¥
1
T
5

v Az
? i
0

]

»

<

| | symbol
15| =

[-5] =5
-9+6
-9 =9
6] =6

MHE

Alg010-02

Lecture 10: page 2

-9 is farther away from 0. The
absolute makes things positive.
|-11) =11

Example 2: Comparing Absolute Value,

[3-7] = |3+7| (mistake)
|- 4| # |10]
il = 10

It is misleading to make every
thing positive.

| | symbols of inclusion.

Alim 0-03

Lecture 10: page 3

Example 3:
2|5-8|+3
2|5+ - 8| +3
2|-3|+3
2:-3+3
6+3
9
Order to solve:
a) Solve the part inside the
symbols of inclusion.
b) Take the absolute value.
c) Solve the rest by order of
operation.

HE

20



Lecture 11 Notes

Alg011-01

Lecture 11: A Formal Definition of
Addition

ADDING
SAME SIGN

Examples 1: a) 3+ 7 = 10
b) -3 +-7 =-10

Rule I: Adding Numbers with the
Same Sign

Add their absolute values and keep
that sign.

TE

Algo11-02

Lecture 11: Page 2

OPPCSITE SIGN
Examples 2: a) 6 + -8 = -2
b) 6+8= 2

Rule II: Adding Numbers with
Opposite Signs
Subtract their absolute values and
keep the sign of the one with the
largest absolute value.

Examples 3; -17 + 35 =20
a) Subfract absolute values = 20
b) Sign largest absolute value +

21




Lecture 12 Notes

Alg012-01

Lecture 12; Compare and Order
Rational Numbers

Venn Diagram - Sets of Numbers

:j-ﬁ-%ﬂ EEE >

12 . 341 4

2,2 —1,2 —12, 2—2
Rationals reside on the
number line.

HE

Alg012-02

Lecture 12: page 2

Example 1: Different intervals
+ and 1%

B i e e
0r 142
Example 2: Same Interval
2 and =
8 ]
(Between 0 and 1)

Find the common denominator

o
5 1(2_ multiplicative
8 4 V27 identity

%:1 - multiplicative identity

5 ki3
g < 3

Alg012-03

Lecture 12: page 3

Example 3:
Z ~ 1B (improper)
8 3

'I' 1
-57
5 4 3 120

5%
Example 4. More Comparing of
Rationals
% < ¥4
(negative) [positiva)
On a number line the number
farthest to the right is largest.

{Closer to 0)

Alg012-04

Lecture 12: page 4

Example 5: Fractions to Decimals
3 5

0 and )

Put fractions over 80 or 40.
Decimal form;

3 ] 625
i0 B
l l & | 5.000
48
3 825 20
+ =.333... (repeating) =

Rational numbers - every ratio
can be turned into a terminating
or repeating decimal.

HE

22



Lecture 13 Notes

Alg013-01 Alg013-02
Lecture 13 - Add, Subtract, Multiply, Lecture 13; Page 2

and Divide Rational Numbers
Example 2: Adding Rational Numbers

Example 1. Adding Rational Numbers (Opposite Signs)
3+ 2 3+-2
4 3 4 3
9 + -8
3-3+2-4 12 12
4.3 3.4 1
12
i + i Example 3: Subtracting Rational
12 12 Numbers (Add the Opposile)
17 -2 - -4
12 3 5
TE TE
Alim 3-03 Alim 3-04
Lecture 13; Page 3 Lecture 13: Page 4
Example 3: {cont.) Example 4; {cont.)
-2+ 4 -7
%) 5 12
-E - u
35 5-3
10 + 12 Example 5; Dividing Rational Numbers
B 15 =2 + -4
2 3 9
15
Example 4: Multiplying Rational Mumbers 1 E & E
2,7 3 2%
3 8
2, -7 3
3 .8 2

23



Lecture 13 Notes, Continued

Alg013-05

Lecture 13; Page S

Example &: Special Cases with
Rational Mumbers

0
al0=0; 5)0
5
How to check (a reminder) ==
4
24 ; 6)24 . 6-4=24
6 .24
0
b) 5
0 0J5

Alg013-06

Lecture 13; Page 6

Multiplicative Property of 0. ab =0

?
0)5 (can'tget5)
Dividing by 0 is undefined.

3 (undefined)
0

24



Lecture 14 Notes

Alg014-01

Lecture 14: Square Roots,
Square Numbers,
and lrrationals

_Eationals Irrational

irrational - a number that is not
rational; does not
terminate or repeat.

HE

Alg014-02

Lecture 14: page 2

Example 1: Set of Perfect
Squares

a)1,4,9, 16, 25, 36,
49, 64,81,100, ...
6°=6-6

b) Perfect Squares (cont.)
121, 144, 169, 196,

(gross)

225, 256, ...

HE

Alg14-03

Lecture 14: page 3
Example 2: Inverse (Opposite)

Review: +-
X =

a) Inverse: +,-
Addition Statement:
y=x+2(yis 2 bigger than x)

Subtraction Statement:
x=y-2(xis 2 less than y)

Alg14-04

Lecture 14: page 4

Example 2: (cont.)
Check: Letx=6;y=x+2
¥y=8 8=6+2Tre
6=8-2 True
Same relation in different forms

b) Inverse: x,+
Multiplication Statement:
y=3x(yis 3 times
bigger than x)
Division Statement:
X= %{y is%as big as x)

25



Lecture 14 Notes, Continued

Alg014-05

Lecture 14: page 5

Check: If y=24 24 =3 «8 True
x=8 8=24 Tne

Alg014-06

Lecture 14: page 6

Example 3: (continued)

Lecture 14: page 7
Example 4: Irrational Numbers

x,lr1_=’1

% ] in-between

perfect
squares
V4
a)\3=72
2=3
12 = 1 (too small)
22 = 4 (too big)

\E is between 1 and 2.

3 c)V1 =1
Example 3: Inverses - Squares
and Square Roots d) \"‘I =2
a) 36 = 62 e)\V9=3
"qll_ (square root symbol)
36 = 62 f)\16 =4
6 =436
b)/81=9
9% = 81
Alg014-07 Alg014-08

Lecture 14: page 8
Example 4: Continued
Calculator: Guess Base

1.67 2.56

1.7¢ 2.89

1.8¢ 3.24* (too big)
1.75 3.0625*

1.74 3.0276*

1.73 2.9929

\(3) 1.732050808. . .

26



Lecture 14 Notes, Continued

Alg014-09

Lecture 14: page 9
Example 4: Continued

irrational number -

a) never repeats (decimal form)

b) never terminates (decimal
form)

¢) not a fraction

(not a perfect square)

HE

Alg014-10

Lecture 14: page 10

Example 4: Continued

b) \I'15D How big?
between 12 and 13

\144 = 12
V150 = 12.24744871. . .
1169 = 13

Lecture 14: page 11

Example 5: Exponents -
With/Without Parentheses

#) (3F = (33
b)-32=-9

The parentheses does
make a difference.

Alg14-11

Lecture 14: page 12

Example 5: Continued
c)V25=5
d)+y100 =10

400 = -20 (opposite of Y400)
A25=-5 (opposite af\'E}

Alg14-12

TH

27



Lecture 14 Notes, Continued

Alg014-13

Lecture 14: page 13

Example 6: Open Sentences
with Square Roots

x2 = 49 : How many solutions?
(2)7,-7

49

7

X
X

H 1+

Calculator: 449 7

|emem

49 -7

28



Lecture 15 Notes

Alg015-01

Lecture 15: One - Step Equations Using
Addition and Subtraction

Example 1: Open Sentence
X+ 7 =3x+ 1

ajx=2
52+ 773 2+1
10+7 76 +1

1727

2 is NOT a solution,

HE

Alg015-02

Lecture 15: page 2

Example 2; Pan Balance

not in balance

TH

Alim 5-03

Lecture 15: page 3

OVER HEAD MODEL:

x+2=5 -~

a) n
0]
100 oo

®{cup) = unknown number of ball

bearings u ]
b) (]
/m | 1H{remwe‘,|
{removg
) | ! E
+
/-1 0

&
{under cup)

Alim 5-04

Lecture 15: page 4

x+2=5
-2 -2 (remove opposites)
x=3

Check:
X+2=5H
(3)+2=5
~ b5=5Y
{3} is the solution.

Review: 2+ -2=0 Additive Inverse
x+0=x Additive [dentity

29



Lecture 15 Notes, Continued

Alg015-05

Lecture 15: page 5

Example 3:
X+5=.7
-5 -5
x==12

Example 4:
x-T7=2
+7 +7
x=9

Golden Rule of Algebra: "Do unto
one side of an equation what
you do to the other.”

30



Lecture 16 Notes

Alg016-01

Lecture 16 - One - Step Equations
Using Multiplication and Division

Example 1: Division
2x = B

DII
Oas

1 cup = 4 ball bearings

Alg016-02

Lecture 16: Page 2

2x = 8
2 2
x=4
Division by 0 is undefined

Example 2: £= -7

= -7 = § (both sides)

5, X

1 S
x =-35

Think opposite!

31




Lecture 17 Notes
Alg017-01

Lecture: 17 Properties of Equality

If a = b then.

Addition Property of Equality
atc=sh+c

Multiplicative Property of Equality
ac = bc

Division Property of Equality
a=sb , c=#o
& C

Subtraction Property of Equality
a-c=hb-c

TH

32



Alg018-01

Lecture: 18 Two-Step equation
Example 1: Model

B S

O

(]

I8

B 1 B

o (]
2u+3=7

M 5

B c
L? Remove

Remove

G

@nnn

Lecture 18 Notes

™

Alg018-02

Lecture: 18 page 2
Example 2: 3x -7 =14 x = present

Wrap The  Unwrap The

Present Prasent
Box String

Paper
Box

Paper over box
String
Wrap
X praseant
3x arder of operations - (Multiply}
-7 subfract

Unwrap
+7 inverse (opposite)
Divide inverse (opposita) by 3

Lecture: 18 page 3

two step equations by this method:

2x+3=7. =4, x=2
2 2 2' 2 2
Two Step Equations-

1) Add/Subtract 2) Multiply/Divide

equations.

Alim 8-03

. = 2x+3=7F

o=

. o 2 2
] _

= x=2

Why not divide first? You can solve

undo the operations in reverse order

This is one method to solve two step

33




Lecture 19 Notes

Alg019-01

Lecture: 19  Complement and
Supplement Problems
Example 1: Supplementary Angles
The supplement of an angle is 30°
more than the angle. How big is the
{original) angle?

Supplementary angles - two angles
that add up to 180°. x + 30 + x = 180

o 2x +30=180

LS - éfﬁﬂ 3030
£ 2x = 150
{combine like terms) 2 Tz
x=75

x + 30 = 1057

Complementary angles - two angles
that add up to 90°,

TH
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Alg020-01

Lecture 20 - Clearing Fractions and
Decimals

Example 1: 2x + 3 = 5
3 5
a) Find a common denominator,
b} Multiply both sides by the
common denomintaor.

15 /2% + 3= 5-15
143 ]

Aside: ° 15

=10

3

]
{a]

@i|ea gd|r

_L|; L

Lecture 20 Notes

Alg020-02

Lecture 20; Page 2

10x+ 9
-9
10x
10

X

TE

=75
-9
66
0
= 86

10
= 33

5

Lecture 20: Page 3

Example 2: Clearing Decimals
Review:
3.7-100 = 370
100(.25x + 1) = {13.72)100

25x+ 10=1372

-10  -10
25x = 1362
25 25
x = 1362

25

AIiOZO-OS
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Lecture 21 Notes

Alg021-01

Lecture 21 - Number Problems

Example 1: The product of 8 and y is 96

{muﬁiply] {eqdrals}
8y _ 36
8 8
y=12

Example 2: The quantity & less than x
divided by 15 is 4.
x-6
15
¥ -6 +15; Justthe B divided by 15
is not the whole quantity.
15+ (x - 6)
1 15

4

=4+15

TH

Alg021-02

Lecture 21; Page 2

x-6=60
+6 +6
x = Bl

CK: BB -6
15
60

—_ =4
15

=4

Example 3: If you increase T by 7,
the result is 25,
T+7 =25
-7 -7
T=18

AI3021 -03

Lecture 21; Page 3

Example 4: Fred is a waiter. He
makes $8.00 an hour.
On ane particular week-
end, he made 348 in tips
added to his wages. He
ended up with a total of
$298. How many hours
did he work?
h = # of hours
8h + 48 = 298
-48 -48
Bh _ 250

8 8

h=31250r
h =31 % hours

36



Lecture 22 Notes

Alg022-01

Lecture: 22 Consecutive Integers
consecutive integers - integers that
come one right after another without

a gap in the sequence.

Example 1. Consecutive Integers

Letx - 1%
x+1 - 2
x+2 -3¢

a} Find two consecutive integers
whose sum is 33.

T™H

Alg022-02

Lecture: 22 page 2
x+x+1=33

2x+1=33
=1 -1
2x = 32
2 2
X = 16
x+1 =17
334

b} Find three consecutive integers
whose sum is -9.

x - 1%
¥+1 - 2
¥+ 2 - 3m

AIiOZZ-OS

Lecture: 22 page 3
¥+x+14+4x+2=-9

dx+3=-93
-3 -3
3x = =12
3 3
¥ = -4
x+1 = -3
x+2 = -2
-9+

Example 2: Consecutive Even Integers
a) Find three consecutive integers
whase sum is B0.
x - 1% {even)
x+2 - 2™ (even)
x+4 - 3 (aven)

TH

A|3022-04

Lecture: 22 page 4
x+x+2+x+4 =60

Example 3: Consecutive Odd Integers
a) Find four consecutive odd
integers whose sum is 0.

x - 1% {odd)
x+2 - 2™ (odd)
x+4 - 3" (odd)
x+ 6 - 4" (ndd)
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Lecture 22 Notes, Continued

Alg022-05

Lecture: 22 page S

K+ +2+x+4+x+6=0

dx+12=10
-12 -12
dx =-12
4 4
x=-=3
x+2=-1
X+4=1
Xx+6=3
0y

38



Lecture 23 Notes

Alg023-01

Lecture 23 - More Geometry Problems

perimeter - distance around a figure

-

Example 1: Perimeter of a Triangle

X i’z Xx+2
2x

1% side - x

2™ gide - 2 units longer than the first
3 side - twice as big as the first

22 = perimetear

e

Alg023-02

Lecture: 23 page 2
XEx+ 2+ 2x=22
dx + 2 =327
4x =20
x=5
x+2=T
2x =10
22
Example 2. Perimeter of a rectangle

width - a
length - 3 maore than twice the
d width - (2a + 3)

2a+3 Perimeter - 54

AI3023-03

Lecture: 23 page 3

2(a+2a+3)=54

Za+4da+6=54

Ga + 6 =54

Ga =48

a=8

Za+3=18

Example 3. Angle Problem

Rule: The three angles of a triangle

add up to 180°.
15!:_}
J E'f-i’:times the 1‘-':-3;'
5j 3" - 5 times the 1% - 5/
‘b 9j =180
3 j=20
3j =80
5= 100
1804
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Alg024-01

Lecture 24 - Solve Equations with
WVariables on Both Sides; Grouping
Symbols

[Balance]

2 cups + 6 ball-

bearings
Jx+2=2x+6

x = number of ball-bearings
[Whatever you do to one side you

must do to the other]

IE

Alg024-02

Lecture 24; Page 2

[Eemove 2 cups from each side]
Example 1; x (variables) on Both Sides
Jx+2=2x+6
-2 -2
x+2=6
[Remove 2 ball-bearings from each side]
x+2=6
-2 -2
Cx=4
(ball-bearings in each cup)

[An “x" on both sides]

TE

Lecture 24: Page 3

Example 2: Variable “n" on Both Sides

Bn-5=3n+7
-3n = 3n

n-5=T7
+5+5

TE

AI3024-03

AIiOZ4-04

Lecture 24; PFage 4
Example 3: Parentheses

S=2(x+1)=4(x=-7)1+ 8 a) Dist Property
S-2x-2=4x-28+8 b) Like Terms

3-2x=4x-20
+ 2x + 2x c) Move
d=6x -20 negativea “x

+20 +20 term first
23 = 6x

6 6

You may leave

23 = x

the answer as an

improper fraction.

40




Lecture 24 Notes, Continued

Alg024-05 Alg024-06
Lecture 24; Page 5 Lecture 24: Page 6
Example 4: Mo solutions Example 5: Solution: All Real Numbers
{Idlentity)
5-2(x+3)=2(4-x)+8 3x-4)=3(x-2)-6
5-2x-6=8-2x+8 Ax-12=3x-6-6
=2x=-1=16-2x dx-12=3x-12
+ 2x% + 2x - 3x - 3x
-1=16 False -12=-12
Mo solutions Ch 3(7-4)=3{(7-2)-6
3(3) =3(5)-6
The equation has no solutions, 9 =15-6
g (empty set) 9
null set All real numbers are members of
the solution set.
TE TE
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Alg025-01
Lecture 25;  Literal Equations

V=T r? h (3 variables + 1 constant)

| ! V = valume

r=radius
h = height
{pi) L= constant + (number)
A literal equation is an equation with
several variables and you need to
solve for one. Literal means letter.

Example 1A : Solve for x

3Frd4y=7
+ 4y +dy
X = T+4y
3 3
X = T+dy
3

HE

Alg025-02

Lecture 25; page 2
Example 1B . Solve for y.

Ix-4n=7
-3x @ -3x

Ay = 7-8x
4 4

y=T7-3x
-4
* Several forms of the answer are
possible,
a) y =7-3x or 3x-7

b) y=(7-3x)(-1) = -T+3x = 3x-7
4 (1) 4 4

™

AIiOZS-OS

Lecture 25 page 3
Example 2: Salve for y

alipt1) = b
a +a = b
-a -8
ay =b-a
a
- D_
¥ 2.4
* You can only cancel factors.
a6 _ 3.3 _ 3
B 4.2, 4
b}i=4+
g B+

‘2" here is a term.
You cannot cancel
terms.

A|3025-04

Lecture 25: page 4
Example 3 : Solve for x
(same variable on both sides)

4@+ b = 29+ ¢
=2x =2x
2x+b =¢
b -b
2%x = c-b
2 2
¥ = C&-b
2




Lecture 25 Notes, Continued

Alg025-05

Lecture 25: page 5

Example 4 . Solve for A.

S=S{A+Y)
=ZA+5t
T(S-Fh=F FA
2(8-Ft=A
A= 25.1
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Lecture 26 Notes

Alg026-01

Lecture 26 - Solve Proportions

3 CLASSES
B - boys
G - girls
- 30B
g g 6G 20G

5 total 15total 50 total

Example 1: Ratio/total of girls
2x20 = 40 40% girls
5x20 =100  60% boys (2)

TE

Alg026-02

Lecture 26: Page 2

30B

9B
g,: G 206G

Class 1 Class 2 Class 3
girls 2 . 6 =2, 20 =

2
total 5 ' 15 5' 50 5

TE

Lecture 26; Page 3

Example 2: Test for Proportions

2_=_6) [cross multiply]
(5 ><15
2-15 =5-6

30  Yes - Proportions

30

Example 3: More Proportions

2,12
3 18
d-12 = 218
36 = 36  Yes Proportions

AI3026-03

A|3026-04

Lecture 26: Page 4

Example 4. More Proportion Tests

257 34
5] 52

(2.5)(5.2) # (6){3.4)
13 # 204

( )( ) means multiply

44



Lecture 26 Notes, Continued

Alg026-05

Lecture 26, Page 5

Example 5: Photo F‘rc:pr:-rtio?s

5in. 16 7 In.
Jin.
|—| 10 in.
a) Ratio width of pholo =
length of photo

3=10
5 X
3x = 50
3 32
¥ =580 =186

3 3

* Be careful that ratios are the same
on both sides. (Hint: Put in Words. )

Alg026-06

Lecture 26: Page &

Example 6: Equations

X X+ 5
3 15
3(x+5) = 15x
Jx+15 = 15x
- 3x - adx

TR
12 1

TE

45
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Alg027-01

Lecture 27; Similar Triangles
E

B
. B5®
a0° 457

A C

50° 45°
D F

Example 1: AABC ~ ADEF
m<A =msD
(measure of angle A = measure of
angle D = 507}
m<C = msF
The sum of three angles of a
triangle equal to 180° 180
-85

Solve for 2B, 85° (ZE)

CH

Alg027-02

Lecture 27; Page 2

Example 2 - left 3 _ 9
bottom & X
Ix=45 x =15
Example 3 :
left 3 _ 5 Dboltom s3x=45

left g  x boltom

Are you consistent? Pick proportional

sides. B &

3 /as"
9 ¥ A 5 C
dy=54 E

y = 18 BS" y=18
9
50" 45"
o x=15 F

TH

AI3027-03

Lecture 27: Page 3
Example 4: APQR ~ ATUS

APOR 117 180

427 144
144 36
LT =27°
U =117°
£S5 = 36°

ATUS

AIiOZ7-04

Lecture 27. Page 4

by 12 _ 33
B X
12x = 198
x = 165

) 33 _ 12
¥ 8
12y = 264
y = 22

TH
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Alg028-01

Lecture 28: Percent - A Special Kind
of Ratio

Example 1. Find percent

8 candies: G red, 2 green
ratio)) & = 3 (ratio
(ratio) 5 4{ )

ratio = ratio
proportion
'5,:=:~'1 4+6=8+3
8- ™4
24 = 24 (proportion)
is 6 = 3x25 = 75 =75% (red)
of 8 4 x 25 100

Alg028-02

Lecture 28; Page 2

Percent - a special kind of
ratio (fraction)

is

3 =75% 3is75%o0f4
of 4

Example 2 . 4 is what % of 57

is 4 = _x  ratio = ratio
of 5 100 i
Sx = 400 proportion
5
X = B0% [0 out of 100]
is = top
of bottom

AI3028-03

Lecture 28; Page 3

Example 3. What number is missing?

A0is % of 507
0 x2 = 60 = 60%
50x2 100

Example 4. 60% of what is 547

= B0

100

54 BOx = 5408 x =90
T E Ecanoel end 0's)
Percent - Special Ratios
a) Set up proportion
b) Cross multiply
¢} Find your unknown

AIiOZ8-O4

Lecture 28; Page 4

Example 5. What is 20% of 857

X = 20
85 100
x =1 ) (reduce fraction)
85 S
Sx = 85 17
x= 17 5185
5
35
35
0

47




Lecture 29 Notes

Alg029-01

Lecture 29: Simple Interest
| = PRT  Simple Interest Formula
| - simple interest
P - principle - amount originally put
in the bank
R - rate (% changed to decimal}
T - time {measured in years)
Example 1 :
P=%2000 R=65% T=3years
I=PRT
= (2000)(6.5% ) 3)

Change 6.5% to a decimal.

6.5 = 065

100
| = (2000)(.065)(3)

™

Alg029-02

Lecture 29: page 2
Scratch work:
065 196 x 1000 = 195

x 3 x2
195 3go
| = $390

Example 2A : | = PRT Solve for R.

Letl =% 200
P = § 3000
T =2years
| = PRT 200 = (3000)R (2)
zgﬁ _ BQOOR
1] (a]h]
2 . _
a5 = R,;—D = R

TH

AI3029-03

Lecture 29: page 3
Example 2B.

1 = x Change fo Percent.

30100
10 =30§
Sl
10 = x
3
{interest rate) 3.33% = x

TH
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Lecture 30 Notes

Alg030-01

Lecture 30 - Percent of Increase or
Dacrease

Example 1: 324 (students) —+548
(students) What is the percent of
growth?
a. 549
=324
225 more students

b. 225 is what % of 324
growth 225 = x
original 324 100

TE

Alg030-02

Lecture 30; Page 2

324x = 225-100
324 324
x = 225-100
324
x = 60444 (Calculator)
x = B9%% (rate of increase)

Example 2: Regular Price of
Running Shoes: $85
Sale Price: 565
What is the percent of decrease?
a. $85 (original price)
- B5 (sale price)
$20 amount of decrease

TE

AIiOSO-OS

Lecture 30; Page 3

b. $20 is what % of $85

20 X ;E!E-x = 2000

85 100 85 85

x = 23.529
24% discount

AIiO30-O4

Lecture 30; Page 4

Example 3: 6% sales tax
What is §% of 3657
x = B
65 100

()]

5
0
i

100

& -

é‘k
=
[
o

-
=

¢
x =39
x = %3,
b, $65.00 sale price
+3.90 tax
$68,90 cost

a0 tax

49
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Alg031-01

Lecture 31: Probability and Odds

Probability- # of favorable outcomes
T Total # of outcomes
-

130 pennies
100 nickels
120 dimes
50 quarters

Example 1: Nickel
a) What is the probability of
getting a nidgl%!]‘? —_—
. _ nickels
P (nickel) 4?1] {total coins)
P (nickel) '
Pi{nickel) = 25%
The probability of getting a nickel is 1
out of 4 or 25%.

ME

Alg031-02

Lecture 31: page 2

by ODDS in favor of getting a nickel,
ODDS (nickel) = # of ways it can happen
# of ways it can't happen

100 (nickels)
300 (not nickels)

c) ODDS AGAINST _ 3 _ (not nickels)

{reciprocal) 1 (nickels)
Example 2: Dimes
a) Probability of a dime
L _ 120 _ 30 _
- “00 EB{}ﬁ?{}- o
i R — L
P (not a dime) 300 100 T0%

100%

Or 100% - 30% = T0% 30% [ 70%
dimes ol
dimes

NE

AI3031 -03

Lecture 31: page 3

b) ODDS in Favor of Getting a Dime.

120 (can happen) _ 3 _{dimes)
280 (can'thappen) 7 (notdimes)

c) Odds Against Getting A Dime
280 _ l not dimes
120 3 Imes

Example 3: Batting Average

a) Probability of a hit - % =35%
= 350

3/50= =—

1000

350 out of 1000 times at bat (hits)

100 - 35% = 65% (against getting a hit)

HE

AIiOS1 -04

Lecture 31: page 4

b} Odds in favor of getting a hit
35 thiy _ 7
65 (nota hity ~ 13

c) Odds against getting a hit

65 _ 13 (nota hit)
35 7 {a hit)

HE
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Alg032-01

Lecture 32; Mixture Problems

Alg032-02

Lecture 32: Page 2

Lecturs 32: Page 3

Example 2; Orange Juice Mixture
x= 20 oz (100 - x} B0 oz 1EIEI oz

‘10{:<J+ B0 {100 - x) = 54:![100}
o+ 60 - Bx = 50
-.5% + G0 = 50
=60 -B0
- 5x =10

-5 -
x=200z

(%]

K5

_ _ A~ Y
Review: What is 20% of 157 25(40) + x = 30 {40 + x)
B 10+ x =12 + .30x
15 10 5 -.30x -.30x
5x =15 10 + Tx = 12
%=1 -10 -10
20% of 15
Example 1. Acid Mixture 7 7
= 2.9 ml (rounded) of
5% mu% 30% pure acid (100%)
40 mil
ES KE
Alg032-03
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Lecture 33 Notes

Alg033-01

Lecture 33: Motion Problems

(Ratio) 50 miles (50 miles per hour)
Rate 1 hour
(speed)

Example 1:d =1t
d= 15[] miles! {4 howrs) = 200 miles
(1 howr) distance = (rate) x (fims)

Example 2: Different Directions
{west) {_‘_65 mph_ 57 mph} (east)

Range - Cell Phone or Radio (366 miles)
How long will the two paople be 366 miles

Alg033-02

Lecture 33: page 2
<65 mph _57 mph~,
T, -

366 miles
27X + 6ox = 366

122x = 366
122 122

Steps to solve motion problems:

Lecture 33: page 3
Example 3: Same Direction

35 mEh:_:
20 ”"Eh;

(15 minutas later)
[l_ of an hour]

How long until the fast person
catches up to the slow person?

L d Lr it
slow 35 x a5 X
fast | 50(x -;—} S0 | (= —l—

HE

apart? [TIME] a} Fill out table
pd 4 r gt b} Translate into an equation
east | 57 x |57 mph| x ¢)] Solve equation
west |65 x |65 mph| x
HE ME
Alg033-03 Alg033-04

Lecture 33: page 4

35x =50 (x-7)
35x = 50x - 3¢
35x =580x - 12.5
-50x_ -50x
Abx=-125
15 -15

EGKT
1

1
2
2.5

50 =25
4

1

M2

AN
2

ME

52




Lecture 33 Notes

Alg033-05

Lecture 33: page 5
X = %01‘ an hour
o 10
F(Df an hour) x 66 min

50 min for fast to
catch up with slow

HE
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Lecture 34 Notes

Alg034-01

Lecture 34 - Ordered Pairs and Relations

Cartesian Coordinate System
Rene DeCartes -

54 .32 -1

2345

Origin

Rene DeCartes - designed the
Cartesian Coordinate System

TE

Alg034-02

Lecture 34; Page 2

2 axes Positive Megative
[longitude]  -x-axis (horizontal) right ledt
Matitude]  -p-axis (vertical)  up down

Origin - center of xy axis

quadrants
(counter-clockwise)

oD|I
I | &8

Cartesian Coordinates (pairs of numbers)
{x.¥)
(5,2} [alpha order x then y]
{2,5)

TE

AI3034-03

Lecture 34: Page 3

Skills for Graphing
a) Locate pairs of coordinates

*Find point {- 3, 4)
4— T (guadrant [T}

Points on the Axis - (Mot a quadrant)
X - axis (-5,0)
¥ - axis (0,-6)

All of the points are on the plane. (3,-2)

Calculator Practice - Graphing

AIiOS4-O4

Lecture 34: Page 4

Example 1;
L, {x - coordinate) L, (¥ = coordinate)
4 2
-6 -7
a 8
2 &
7 -3
3 -5
4 5

PLOT ON (see the points.)

TE
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Lecture 34 Notes, Continued

Alg034-05

Lecture 34; Page 5

Relation; Set of Points
L, +2]
(¥ +2)

—

-
—

L]

+|
o = o

S T I (S = ]
o th D

TE

Alg034-06

Lecture 34; Page 6

Relation: y=x+ 2 [y - coordinates is

X|ylx+2) 2 more than the
-5 1-3 X - coordinate]
718

y.=x+2 0On a calculator all the
points are shown on the line.

a) points
b} lines

TE

AI3034-07

Lecture 34; Page ¥

Relation: y = 2x
L L

1 "
i g
-6 -12
8 16
2 4
T 14
3 &
4 B

Don't forget on a graphing
calculator to erase old relation
{y = x + 2) and type in new relation.

¥ = x°

AI3034-08

Lecture 34; Page 8

Relation: y = x? [L,=L,%

Lo
4 16
-6 36
8 64
2 4
7 49
3 9
4 16
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Lecture 34 Notes, Continued

Alg034-09

Lecture 34; Page 9

Calculator - Change window

¥ min =-100
xmax =100
xscl=1 (% - scale)
¥y min=-100
¥ max =100 (¥ - scale)
yacl=1
= x°
Some relations are

not a straight line.
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Lecture 35 Notes

Alg035-01

Lecture 35: Graphing Linear Relations

Equation Pattern
y=_7_times"x"+ _7
Linear Eguations graph as a
straight line.

Example 1: y=2x+1

X | ¥ y=2(-3) + 1
2|5 =-6+1
-3 ]-5 =-5

=1 ] -1

] 1

3 7

TH

Alg035-02

Lecture 35: page 2

L, | L, Calculator (Example 1)
215
3| -5
-1 -1
1] 1
3 7

™

AIiOSS-OS

Lecture 35: page 3

7=

¥y =2x + 1

AIiO35-O4

Lecture 35: page 4

Exampla 2: y=-x+3
(opposite of “x” then add 3)

¥

"\

h'.:nhmm|:\¢
\m_'1|:|_1|"':
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Lecture 35 Notes, Continued

Alg035-05

Lecture 35: page 5

Maote - Any real number may be used
for x. The formula or relation
when solved determines the y
value. Also, find at least three
paints.

Be careful. When graphing linear
relations if paints do not lie on a
straight line then check for a math

error. .
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1
{
+12

+1 {i
5
10
x

e

Lecture 36 Notes

Lecture 36; Equations Representing

Relations

3
4}+1

)
5’ +1
E:I+1
7

12
x+2

Example 1: One-Step Relation
LY

Pattern - each yis 2
“higger” than x

Relation; y=x+ 2

HE

Alg036-02

Lecture 36: page 2

Example 2: One-Step Relation

BJ+2
5110

20
x |2x

Relation: y = 2x

HE

AI3036-03

Lecture 36: page 3

Example 3. Two-Step Relation

b

S

5}+3

8

11} +3
+

14} :

17

32

Ix+ 2

+ + +
— k=
. S

Mgy —

_L
= oo B ow

Relation; y=3x + 2

AIiO36-O4

Lecture 36: page 4

Example 4. Two-Step Relation

+ +
af
ﬁmﬁ_lk‘
q:-#n|-:

+
ke
——
Sl %]
s =
m-{l

= & n

Ralation; y=5x =1

59




Lecture 36 Notes, Continued

Alg036-05

Lecture 36; Page §

Example 5: Extra for Experts
KN

A W
—
+
o

o

=T R

Relation; y= Sx+ 2 ory = %x +2

60



Lecture 37 Notes

Alg037-01 Alg037-02
Lecture 37: Definitions of Slope Lecture 37: page 2
geoboard SLOPE
ratio=rise T = up 3=slopa il ﬁ
o—e—e—e|horizontal {like the horizan) run -+ over 4 4 p2
I g, slope =rise = 1
i vertical = run 4
Geaboard - Slope Examples
] 4=
,,ﬂ slant z 2
Al
3 i 3
‘ % : 2=1
2 i —
|: T ) — A X: 2
twice as three times / 4 =1
steep as steep 4 4
™ ™
AI3037-03 AI:i3037-04
Lecture 37: page 3 Lecture 37: page 4
SLOPE RULES SLOPE RULES (continued)
a) Lines less than 45° have a
slope less than 1. e} Vertical lines have an
b} Lines that are 45° have a undefined slope.
slope equal to 1. rise = 3 = undefined
c) Lines that are greater than run 0
45° have a slope greater
thar 1. —* frun
d) Horizontal lines have a slope 4 rise (drop)
of zero |ee—e—e ise =0=0 f) Lines that are drawn from
run 3 upper lefl to lower right have a
negative slope. rise (drop) = -4
run 3
™ ™
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Lecture 37 Notes, Continued

Alg037-05 Alg037-06
Lecture 37: page 5 Lecture 37: page 6

SLOPE RULES (continued)

+| T rise

/...4| = run

g} Lines that are drawn from
lower left to upper right have a

positive slope.

TYPES OF SLOPES

Aﬂim \ negative
/ pasitive 1 undefined
\ negative
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Lecture 38 Notes

Alg038-01

Lecture 38 - Calculating Slope

¥
Example 1; D

.

=
{-4.-1} L{:-'é-:-._a—;ﬁ:—:—_lu

{101}
Slope = RISE =

RLUMN

Fi
a

|-4|+ 0 = 4 (length)
0 +|5|=+5
9 RUN =D

TE

Alg038-02

Lecture 38; Page 2

1) =1
6] = +6
+7 RISE=7

(*1.)1) [x2.y2)

(C4)-1) run  ((5).6)

RLIM 9--4=hH++4=9
RISE B-=1=B++1=7

Slope Formula = RISE = yz-¥y
RUN = Xz- x4

TE

AI3038-03

Lecture 38; Page 3

Example 2:
5,7}

Lines that are decreasing or going
downhill have a negative slope.

m=7-1= §&
2=-8 =13

HE

AIiO38-O4

Lecture 38; Page 4

¥
Example 3: s
<t £
G
Mﬁ;’/

A7
M=ya=y3 = =5==2

-6-5

Mg = Xy

= -5++2 = -51-1-2 :i:i
-6-5 -1 -11 1

HE
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Lecture 38 Notes, Continued

Alg038-05

Lecture 38; Page S

When calculating the slope, subtract
the v - coordinates in corresponding
arder. Subtract the x - coordinates
in the same comesponding order.

(¥1.01) (X2.¥2)

m= yp=-y3=-2--5=-2+5=3 (topblue)

Xz-Xp, S5-6 5+6 11 (red)

HE
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Lecture 39 Notes

Alg039-01

Lecture 39; Point-Slope Formula

Example 1;

-b-mm—*D|><

y=3x+-2
y=3x-2

HE

Alg039-02

Lecture 39: Page 2

(4,10
y=3x-2
{11
(0,-2) f
Example 2:
AxlY
519
12 |23

What is the equation of this line?

AIiOSQ-OS

Lecture 39: Page 3

a) y=2x-1
CR
b} Use the point-slope formula;

5|¢pe=m=23-9=ﬂ=2
12-5 7

POINT-SLOPE FORMULA
y-__=__(x-_)
y-9=2{x-5)
y-9=2x-10
9 9

y=2%-1

Alg039-04

Leclure 39: Page 4

POINT-SLOPE FORMLULA

'.!"".!'l*r =M{K-x1}
Example 3:
X ¥
2 | -13
i 32

Step 1: Calculate the slope.

m= 32"13:32"'13 =£=5
7--2 7+2 g

TE
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Lecture 39 Notes, Continued

Alg039-05

Lecture 39; Page S

Step 2: Substitute into the
Point-Slope Formula.

'.'Fr"'.i"1 =I’I‘II:K-K1:I
y=32=5(x-T)

This is called the point-slope form
for the equation of this line. If you are
asked to find the point-slope form for
the equation of a line, this is the form
you would use for your answer,

TE

Alg039-06

Lecture 39; Page 6

If you want to simplify this equation,
solving it for y and putting it in the form

y=_ x+ __ then you would proceed
as follows;
y-32=58(x-T7)
y-32=5x-35
32  +£32
¥y =5x-3

AI3039-07

Lecture 39: Page 7

Check points to see if they work in
the equation y = 5x - 3.
a) (-2,-13)  y=5x-3
-13=5{-2)-3
-13=-10-3
-13 =-13
b) (7.32) y=56x-3
32=5(7)-3
32=35-3
32=32
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Lecture 40 Notes

Alg040-01

Lecture 40; Slope-Intercept Formula

Example 1: Slope-Intercept

)

s
L

{=2, =8) /

TE

Alg040-02

Lecture 40; page 2

¥-1=2{x-3)
¥y-1= 2x-6
+1 +1
y=2x-5

This is the simplified version of the
afuation for this line.

Suppose we need to find the point
whose x-coordinate is 6. The equation
will help us solve for the y-coordinate.
Substituting 6 in for x, we can now
solve for y;

TE

AIiO40-03

Lecture 40: page 3

y=2(6)-5
y=12-5
y=7

Suppose we have a point with a y-
coordinate of -9 and want to find the
x-coordinate of this point.

Substituting -9 in for ¥, we can solve
far x:

G =2x-5
+5 +5
4 2

2 2

2=x

AIiO40-04

Lecture 40: page 4
So the point (-2, -9) is also on this
line.
The equation of a line tells you how
the x and ¥ coordinate are related.
Example 2:

m= "2 : y-intercept (0, 3)
3

y-intercept - The point where the line
crosses the y-axis.

67



Lecture 40 Notes, Continued

Alg040-05

Lecture 40; Page 5

¥
r\\.\ g
L
T,
\\\‘ 3
05~ 2
o
& \H‘\. \x
Ly Fd
.,
=
™
(Y P}
y-3=-2(x-0)
!-Sz-zx
+3 + 3
=-2x+3
= 3

Alg040-06

Lecture 40: Page 6

Slope-Intercept Form

y=mx+b
slope y-intercept

TE

Alg040-07

Lecture 40: Page 7
Example 3: Equation-to-Line

y=-3x+7
4
y-intercept = {0, 7}
m=-3
4

T

{0, 7] WA

Ali040-08

Lecture 40; Page 8

Example 4: Line-to-Equation
B

w-intercept
“\"\h

['2| D:/ }3
2

x-intercept

TE
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Alg040-09

Lecture 40; page 9

=-4
3

¥

Lecture 40 Notes, Continued

Example 5 Slope-Intercept
Find the equation of this line using
the slope-intercept form,

—

.

€3

(2, -5)

Alg040-10

Lecture 40; page 10

You could begin this problem by
using the point-slope formula because
we are given a point and the slope.

Y-y = mix - x,)

- 5E=_4fy_ 2
Y E
y+5:-£x+§

3 3

-5 -15

3
y=-4x-7
3 3

y-intercept: (ﬂ, i)
3

69



Lecture 41 Notes

Alg041-01

Lecture 41: Shaortcuts to Graphing

Example 1A; Horizontal ling; y =5

LEN2
0[5
¥ 115
1 2 |5
peeesees |
P ”4 5
5|5

y=0x+5

y=5

Alg041-02

Lecture 41: page 2

Example 1B; y=-2

¥

e

AIiO41 -03

Lecture 41: page 3

Exampla 2: x=23

.
3|5
3 | -2
.-'\F 310
I
\Lx =3
)

AIiO41 -04

Lecture 41: page 4

Exampla 3:. y=-2x+ 4
y = mx + b [slope - intercept from)
y - intercept at (0,4)
slope =m = -2 = T

¥

A\
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Lecture 41 Notes, Continued

Alg041-05

Lecture 41: page 5

Example 4: y-5=-2(x+ 1)
¥ =¥ =mix-x) [Point - Slope Form]

¥

H‘ﬁ,‘gﬂﬂ

Mot a straight line,
y=x2 y=x
y=x' y=|x

Alg041-06

Lecture 41: page 6

Example 5: 2x + 3y = 6 (Intercept
Method)

Xy

30

0|2

Y

<

AIiO41 -07

Lecture 41: page 7

2x+3y=6
2% =2X
Jy=-2x+6
3 3
y=-%x+2

y - intercept (0,2)

AIiO41 -08

Lecture 41: page 8

Jx-by=15 K|y
=3x =3x 510
By=-3x+15 0 |-3
5 -5
y=%x-3
¥
5 _gx

3/5.01

x/ {0.-3)
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Lecture 41 Notes, Continued

Alg041-09

Lecture 41: page 9
Example 68. Calculator
v =%} x -3 (slope - intercept form)

Example B6C:
¥y=3

.
-
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Lecture 42 Notes

Alg042-01

Lacture 42 - Parallel and Perpendicular
Slopes

Example 1: Farallel

iy
2
/ mZ‘
m, =2
3
2
3

TE

Alg042-02

Lecture 42; Page 2

Example 2; Perpendicular

Rotate until perpendicular
(90° to the original line)

TE

AIiO42-03

Lecture 42; Page 3

Perpendicular {right angle to the
other line)
m, = -5 (negative reciprocal)
4
Parallel lines - slopes are equal
Perpendicular lines - slopes which
are negative reciprocals

TE

SLOPES
7
1

-3
2

undefined

FARALLEL
7
11

-3
2

undefined

AIiO42-04

Lecture 42: Page 4

PERFEMDICLILAR
11

T
2
3

10

T

undefined

TE
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Lecture 43 Notes

Alg043-01

Lecture 43 - Equations of Parallel and
Perpendicular Lines

Example 1: Find the equation of
the line which is parallel to
¥ =2x - T and contains the

point {-2,3).
a) y=2x -7 {original equation)
slope = 2 or £

¥ - intercept (0,-7)

HE

Alg043-02

Lecture 43; Page 2

a) Parallelto y = 2x - 7 and contains

¥ (23)
(23) JF
B

b

i
y-_=_{x-_)
y¥=-3=2(x-2)

Example 2: Find the equation of the

line which is perpendicular to

v = 2x - 7 and contains the point (-2,3)

AIiO43-03

Lecture 43; Page 3

a) Slope ;, m= -%{Dppﬂsite reciprocal)
b) Perpendicular to y = 2x - 7 and
contains (-2,3)
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Lecture 44 Notes

Alg044-01

Lecture 44: Midpoints

Alg044-02

Lecture 44: page 2

Lecture 44: page 3

-16 1 48
-16+48 = 32 = 16
2 2 {midpaint)

Example 1: Example 3:
| | 116
37 153
| |
37+153 = 190 = 95 37 153
2 2 (midpoint) 153 116 =58
=37 2
Example 2: 116
SO T W — 116 =58
0123456 7
6 37
2 158
4 95 (midpoint)
Alg044-03 Alg044-04

Lecture 44: page 4

Example 4:
| |
-247 -31
247 +-31 = -278 = -139
2 2 (midpoint)
I I
T * T
5 14+ 24
24 29 = 14F
+5 2 (midpoint)
29
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Lecture 44 Notes, Continued

Alg044-05

Lecture 44: page 5

Midpoint Procedure
a) Add together (endpoints)
b) Divide by 2 (average is the
midpoint)
Line Segment - midpoint found
the same way

| |
5 ! 24

Alg044-06

Lecture 44: page 6

TE

Alg044-07

Lecture 44: page 7

X 2+12 = 14 =7

2 2 (7))
y. 4+10 = 6 =3
2 2 (1.3)
midpoint

To find the midpoint of a
line segment, calculate the
average of the two x's then

the average of the y's.

Alg044-08

Lecture 44: page 8

Example 5:

(5,7) (-12,19)

5+-12 , 7+19
2 2
-7 13
——b
( 2 ) midpaoint
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Lecture 44 Notes, Continued

Alg044-09

Lecture 44: page 9

Midpoint Formula

X1t X2 , Y1t Y2
2 2

Average - that's the key.
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Lecture 45 Notes

Alg045-01

Lecture 45 - Graphing Absolute Value
Example 1: Absolute Value Function

¥=|x| {yisthe absolute value of x)
| | makes the number positive

I
mm-c—tmml‘-:

TE

Alg045-02

Lecture 45: Page 2

Example 1: {continued)

nan - linear function - a function
that is not a straight line

Calculator: abs (absolute value)

¥, =abs (x)

TF

AIiO45-03

Lecture 45; Page 3

Example 1: {continued)

a) "V" shaped

by Corner (vertex) at the origin
Example 2: Absolute Value Function

Modified “x"

a) y=[x-2| x|y
-3 |5

-2 | 4

-1 13

0|2

111

210

3|1

TE

AIiO45-04

Lecture 45:; Page 4

Example 2; (continued)
The *W" has shifted two units
to the right,
Calculator:
¥y =abs (x)
¥, =abs (x-2)

b
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Lecture 45 Notes, Continued

Alg045-05

Lecture 45; Page S

Review:

y = |x| Basic Absolute Value Function

y=|x-2| 2tothe right

b) ¥ =|x+3| 3tothe left

Calculator: y, = abs (x * 3)

TE

Alg045-06

Lecture 45; Page 6

Example 3: “x" and "y" Modified
y+4=|x|

-4 -4
y=|x|-4

4 down

Calculator:
y = abs (x)
y=abs (x) -4

TE

AIiO45-O7

Lecture 45; Page 7

Faor any kind of graph if “x" is
maodified the graph will shift
sideways and if "y" is modified
the graph will shift vertically,
Review 11; Always consider
the opposite shift

¥ | sideways &

¥ vertically ¥
y+d vertically |
y-1 vertically T
X- -
X+ _ =
v+ _ L
¥-_ T

AIiO45-08

Lecture 45: Page 8
Example 4; "x" and "y" Modified
y+2=|x-1|
a) Shapeisa“v"
b) yat(-2)
c) xat(+2)
Calculator:

¥, = abs (x)
y,=abs(x-1)-2
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Lecture 45 Notes, Continued

Alg045-09

Lecture 45; Page 9

Example 4: (continued)

q\ /:-s"

Review:
¥ =|x| Basic Shapes
¥ =|x-1] Move right (=)
(y-2) Down two

TE

Alg045-10

Lecture 45: Page 10

Example 5: "x" and "y" Modified
y=7=|x+3|
Shift: T {7} +{3)

Solve for y y-7=|x+3|

a) "V shifted 3 to the left

a) V" shifted 7 up
y=lx+3+7

Calc: y,=abs (x+3)+7

yertex - turning point of graph

TE

AIiO45-1 1

Lecture 45; Page 11

Any graph may be shifted by adding
or subtracting numbers from the
“x" and "y".

AIiO45-1 2

Lecture 45: Page 12
Example &6: Transformation of |x|

¥ =-|x| (multiply by negative 1)

X ¥
-3 | -3
-2 | -2
o
0 0
1 ] -1
2 |-z
3 |-3
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Lecture 45 Notes, Continued

Alg045-13

Lecture 45; Page 13

Transformation
a) Translation - slide
b) Reflection - flip
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Lecture 46 Notes

Alg046-01

Lecture 46 - Parabolas
{Mon - linear graphs. )

Path of a baseball.

a) Straight b} Curve
N Y
ground
Example 1: Basic Graph of a Parabola
y=x x|y
-3 19
-2 |4
-1 011
010
111
214
3|9

IE

Alg046-02

Lecture 46; Page 2

y=x

Calculator ¥1 = e

TE

AIiO46-03

Lecture 46; Page 3

Example 2. y = (x + 3}2

¥
y=(x+3)

Calculator — yy = {x + 3)°

AIiO46-O4

Lecture 46; Page 4

Example 3: y-5=-(x-2)°

Veartex of the

y-5=-(x- 2}2 parabola

T+5
Several examples of parabolas
in the real world,

= 4+ 2

TE
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Lecture 46 Notes, Continued

Alg046-05

Lecture 46; Page 5

Maodels of the flight of a baseball

Flashlight - concave dish - parallel fashion of light
focus or focal point

Magnifying glass - light all the way
through

satellite dish - power tv signal,
receiver is focus

Parabclas - a) Basic Shapes
bl Transform it any way

TE
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Lecture 47 Notes

Alg047-01

Lecture 47: Solving Equations
with a Calculator
Example 1A: 3x + 2y =7
(x,y) The solution is a pair of
numbers or ardered pair.
In a linear equation there
are an infinite number of
solutions
y=mx+Db
(slope-intercept form)
2y =7 - 3x
y=17-3x
2
y=Fx+¥

Alg047-02

Lecture 47: page 2

Example 1B: y, = (7 - 3x)/2
(Calculator)

N\
< =
\

Alg047-03

Lecture 47: page 3

Example 2: Intersecting Lines
Ix+2y =7
ox-3y=4

- 3y = (4 - 5x)

y = (4 - 5x
-3

Alg047-04

Lecture 47: page 4

y2= (4 - 5x)/-3 (Calculator)

\/\
-< /r \>

I,
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Lecture 47

Alg047-05

Lecture 47: page 5

System - Find any points that make
both equations true at the
same lime.

Intersect - Two lines that cross at
only one paint making the
system true. This system
is independent.

Notes, continued

Alg047-06

Lecture 47: page 6

Y="$2‘K +% slnpe='13'
¥ %x-% sllt:I|:Jlia=-3i

Since the slopes are
not the same then the
lines must intersect.

Alg047-07

Lecture 47: page 7

Slopes:

a) If the slope is
negative, (3) then the
line slants downhill.

b} If the slope is positive,
(%) then the line

slants uphill/v

Alg047-08

Lecture 47: page 8

Example 3: Parallel Lines

a)4x - by =1
b)6x -9y =2

symbol for a system

a)-6y =1-4x
y=1-4x
-6
2 1
Y=T3X-F

(slope intercept form)
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Lecture 47 Notes, continued

Alg047-09

Lecture 47: page 9

b) -9y = 2 - 6x
-9 -9
y=2-6x

-9
2 2
Y=FX-T e

The slopes are the same (7),
but the y - intercepts are
different. These lines are

parallel. There are no points

that make this system true.

These lines are inconsistent
and have no solution.

Alg047-10

Lecture 47: page 10

Example 4: Same Line

a)4 -6y =2 DEPENDENT
b)Bx-9y =3

2 1
a)y=3x+-3

2 .1
b)y=5x+-%

These lines have the same
slope and the same intercept.

HE

Alg047-11

Lecture 47: page 11

These lines are coincidental
and are on top of each other.
This system has an infinite
number of points for the
solution. These lines are
dependant and consistent.

Alg047-12

Lecture 47: page 12

System Summary:

Types Solutions
intersecting  one point
same line == points
parallel no points
Terms

independent

dependent (consistent)
inconsistent
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Lecture 48 Notes

Alg048-01

Lecture 48: Solving Inegualities Using
Addition and Subtraction

Equations:
Use an = sign.
Inequalities
Use <, = < > ar¢.
Example 1: Review Equation

x+2=8
BE+2=8

¥x+2=8
-2-2
X =6 (solution)

TE

Alg048-02

Lecture 48: page 2

Exampla 1: (cont.}

>
i

Example 2: Inequality

a) x+2<8
-2 -2
Xx=6
-+ i *
&
bl Test Values
HE+2=<8
7<8 True

Ba

AIiO48-03

Lecture 48: Page 3

Example 2: {continued)
4+2=8
6=8 True
4 %+ 228
61<8 True

f+2<48
9 = 8 False (not a solution)

Reminder:
Equation - one value for solution set
Inequality - infinite set of numbers

in the solution set

TE

AIiO48-04

Lecture 48: Page 4
Example 3: Comparing Mumbers
12 =7

Add 2 14=9 True
Sub 3 G=4 True

Example 4: Other Inequalities

a) 3 =3 False (3 is not less than 3)
b 5 =5 True (5 is less than or equal o 5)

TE
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Lecture 48 Notes, continued

Alg048-05 Alg048-06
Lecture 48: Page & Leclure 48: Page 6
Example 5: Inequality Example 6: (continued)
x7=2-3 d) x4 ¢ * >
-7 -7 i ‘ L%
x>-10 ) x#¢5 2 ?
(x is greater than or equal to -10)
p * > Review. Solving Inequalities
-10
Example &: Ineguality Results and Graphs a) Use inverse of adding or
a) x<3 LS o ) subtracting
€ ‘i . b} Gelthe solution
by x<3 3 ¢} Draw a graph of the solution set
e >
c) x=4 4
TE hE
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Lecture 49 Notes

Alg049-01

Lecture 49: Solve Inequalities
Using Multiplication
and Division

Example 1: Testing Values

12=9
Mult 2 24 =18
Div 3 4=3
Mult -2 -24 7-18

|s -24 bigger than -187 NO
-24 < -18

Be

Alg049-02

Lecture 49: page 2

Example 1: (cont.}

Rule: When salving inequalities, if the
solution reguires multiplying or dividing
by a negative number, “flop over” the
slgn.
Example 2: Switch the Sign
(Divide by -7)
Tx = 21
TxS21
-7 -7
X = -3
—
-3

b

&

-10

B

AIiO49-03

Lecture 49: page 3

Example 2: (cont.)

Check: a) Letx = -10;
Tx= 241
-7{-10)= 21
FO0= 21
b) Letx=-1;
T(-1)2 21
7= 29

{true)

(false)

Motice in the graph for x = -3 that -1 is
not shaded, since it is not a solution.

Lecture 49: page 4

Example 3: Switch the Sign
(Multiply by -5)

15

Review Rule: If a negative is
multiplied or divided, switch the
order of the sign.

AIiO49-O4
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Alg050-01

Lecture 50 Notes

Alg050-02

Lecture 50 - Multi - Step Inequalites

Example 1A:
3x-4{x-5)=3(x-2)-4

-
Jx-4x+ 20> 3x -6 -4 parentheses
Combine

-x+ 20 = 3x-10 ke tarme.
Add x to both
X +x sides.
20=4x-10
+10 +10
30 > 4x
4 4
30 > x
4
156 > x
2
T1=>x orx<15
2 2

Lecture 50; Page 2

Hﬁ
15
2

Example 1B: Keeping x on the left
-x+20=3x-10

- 3x - 3x
=4x+20=-10
=20 -20 Switch the
-dy = - 30 sign because
-4 -4 dividingbya
¥ < 30 negative.
4
¥ =15
2
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Lecture 51 Notes

Alg051-01

Lecture 51: Graphing Inequalities

Review 1: One Variable
2%+ 3 =11
x=4
<}

CK: 2(4) + 3 = 11

Review 2: Two Variahles
2x+3y=6 (3.0)and (0,2)

™

Alg051-02

Lecture 51: page 2

Review 1:
<} +

=

. §

Single Number Graph

Review 2: Pair of solutions
AY

N

™

AI3051 -03

Lecture 51: page 3
{-3,4) |s this point a solution?

2(-3) +3{4) =6
-6+ 12
v g yes!
There are infinite solutions since
every point on the line is a solution.

Example 1: y <2x +1
y=2%+1
1
slope = rise = 2
un 1

AIiOS1 -04

Lecture 51: page 4

Testing Points
a) (3-1) -1<2(3)+1
1<6+1
-1=<7 True
b) (-2,2) 2 <2(-2)+1
2 =-4+1
2.2 Falze
c) {-4,-2) -2=2(-4)+1
-2 < -8 + 1

-2= -7 False
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Lecture 51 Notes, Continued

Alg051-05

Lecture 51: page 5

Testing Points (continued)

d) (=2,1) 1 <2(=2)+1

1=<-4+1

1=-3 False

e) (3-3) -3<2(3)+1

d3=f+1

3=7 True

f) (-1-9) B=<2(-1)+1
g2+

-t | True

™

Alg051-06

Lecture 51: page &
Find line; y = 2x + 1 - boundary but,
not a part of a solution
Above the line - false y = 2x + 1
Eelow the line - true y = 2x + 1

AI3051 -07

Lecture 51: page 7
Example 2: y>-3x+ 4

a) Lineis y=-3x+4

AIiOS1 -08

Lecture 51: page 8
Example 3; y = 1— -5
AY
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Lecture 51 Notes, Continued

Alg051-09 Alg051-10
Lecture 51; page 9 Lecture 51; page 10
Review: Shade (-10, y,} -10 and Equation Y,
z - ™ (-10. y,;. 2) every other
5
€ g = a) Graph
Example 4: Calculator y,=x-5 b} shade - above or below

)

y=Ex-5
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Lecture 52 Notes

Alg052-01

Lecture 52 - Solve Systems of
Equations By Graphing

Example 1: One Solution
a) 3x-2y =18 (linear equations)

solution - pair of numbers (ordered
pair) or infinite ordered pairs.

& "71 X |y
<} > 0 |9
6|0

%

TE

Alg052-02

Lecture 52; Page 2

by 2x+5y=10

#s

L5 =
=TS

=~

/

b

TE

AIiOSZ-OS

Lecture 52; Page 3

aj\ 3x-2y=18
b) / 2x + 5y = 10
Intersecting Lines
l:'-} T

'\ H}‘?‘a

/

Ling 3

point of
intersection

A|3052-04

Lecture 52: Page 4

Example 2: Parallel Lines
Y= %x + 7 same slope
y=2x-1 no solution
3

94




Lecture 52 Notes, Continued

Alg052-05

Lecture 52; Page 5

Example 3. Equivalent Equations

1) 2x-3y=86 infinite
{2] dx -Gy =12 solutions
Line 1 Line 2
x|y X |y
o |-2 0 |-2
3|0 3|0

TE

Alg052-06

Lecture 52; Page 6

Eguivalent Equations
¥

Review - systems (Graphing)
Solutions a) one paint
b) no points
c) same points
Other Types of Graphs (non-linear)

AI3052-07

Lecture 52: Page 7

Other Types of Graphs

ﬁ.'f

more than one

n’/ point of
intersection

I

1

WV
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Lecture 53 Notes

Alg053-01

Lecture 53; Solving Systems by

Substitution
Example 1:
M |y=3x-8
| @ |y=4-x
@y=4-x Substituting
Ix-8=4-x% = EqUﬂliDﬂ@
+ X X in for y.
4x -8=4
+8 +8
4x=12
4 4
x=3 (3.
Alg053-03

Lecture 53: page 3
Example 2:

3l

Substitute into equation @.
@ 2x+7y=3
2(1-4y)+ 7y =3

2-8By+7y=3

Alg053-02

Lecture 53: page 2
@y=3x-8
y=3(3)-8
y=9-8=1ory=4-3=1

(3,1) [solution to the system]

Alg053-04

Lecture 53: page 4

@ x=1-4y
=1-4{(-1)
=1+4=5
{5,-1)[solution to the system]
Check : Solution (5,-1)
@ 2(5)+7(-1)=3
10-7=3 True
@ 5=1-4(1)
1+4+5 True
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Lecture 53 Notes, Continued

Alg053-05

Lecture 53: page 5

Example 3:

E‘D x+3.r:[]
@) |3x+y=8

@ x=-y
@3(y)+ty=8
-3}r+}r:ﬂ
-Eyr:ﬂ
y=-4
x=--4)=4

(4,-4)[solution to the system)

Alg053-06

Lecture 53: page 6

Check: (4,-4)
@ 4=-(4)
4=4 True
D 3(4) +(-4) =8
12-4=8 True
Steps: Substitution
1) Take one of the
equations and solve
for one of the variables.
2) Put the solution into
the other equation.
Solve the other
equation.

97



Lecture 54 Notes

Alg054-01

Lecture 54: Solving Systems by Addition

Example 1: Addition

@{x+y 8
Xx-y=4  Add together
2x=12
2 2
x=6 (6}
®5+y=8
y=2 (B6,2)Solution
or
X+y=8
x-y=4

TH

Alg054-02

Lecture 54: page 2

@ x-y=
6-y=
-6 -6
-y =2
I
y=2 (6, 2)
solution

BE

AI3054-03

Lecture 54: page 3

Example 2: Subtract

D §3x+y=5
@-}2x+y =10
x =-5

(-5._)

@ 2(-5)+y =10
10+ y=10
+10 +10

y=20

(-5,20)
Solution

TH

AIiOS4-O4

Lecture 54: page 4

Check:

() 3x+y=5
3(-5)+20=5
-15+20=5
5=5

@  2x+y=10
2(-5) +20 =10
10 +20=10

10 =10

TH
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Alg054-05

Lecture 54; page 5

Example 3; Addition

Lecture 54 Notes

(1.5)

TH

Alg054-06

Lecture 54: page 6

Check;
) 3x+2y=13
3(1) + 2(5) = 13
3+10=13

@ -ax+y=2
3(1)+5=2
3+5=2

TH
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Lecture 55 Notes

Alg055-01

Lecture 55; Solve Systems by
Multiplication

Example 1A: Eliminate x

3| 2x+y=5 ﬁside:%+%
-2 | 3x-2y=4 LCM =686
Bx + 3y =15 [Multiplied all by 3]
-Bx + 4y = -8 [Multiplied all by -2]
Ty=T7
y=1
OR

HE

Alg055-02

Lecture 55; Page 2

Example 1B: Eliminate y

4
4x + 2y =10
3x—2g= 4

Tx=14
x=2

2x+y=5
Jx-2y=4

[Multiplied all by 2]

(2, 1) - point of intersection

HE

Lecture 55; Page 3
Steps for elimination method:

1) Choose an LCM if neaded.
Eliminate one variable.

2) Choose another LCM if neaded.
Eliminate the other variable.

AIiOSS-OS

Lecture 55; Page 4

Ex. 1) The LCM of 2 and 3 is 6.
To eliminate the x, multiply the
first equation by 3 and the
second by -2.

2)The LCM of 1 and 2 is 2.
To eliminate the y, multiply the
first equation by 2. There is no

need to multiply the second
equation.

AI3055-04
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Lecture 55 Notes, Continued

Alg055-05

Lecture 55; Page §

Example 24:;
4x -3y =12
-4 | x+2y=14

4x-3y=12

-4x -8y =-b6
Ty = 44
=11 -11

(eliminate x}

y=+4

HE

Alg055-06

Lecture 55; Page 8
Example 2B: Eliminate y

2 | 4x-3y=12
o X+2y=14

8x - By =24

dx + By =42
11x =66
11 11

x=6

(6, 4) - point of intersection

HE

AI3055-07

Lecture 55; Page 7

Example 3A:
Eliminate y

2| 3x-2y=19
5X+4E=1_|'r

GBx -4y =38
Sx+dy=17
1x=55

11 11
x=5

AIiOSS-OS

Lecture 55: Page 8

Example 3B:
Eliminate x

5 [ 3x-2y=19
3\ Sx+dy=17

15x - 10y =95
=15x - 12y = 51

22y =44
=22 -22

y=-2

(5, -2} - point of intersection
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Lecture 55 Notes, Continued

Alg055-09

Lecture 55; Page 9
Reminder:

1) Find LCM and eliminate x to 0.
2) Find LCM and eliminate y to 0.

MNote - There are systems that have
no points of intersection. Parallel lines
and equations representing the same
line have no points of intersection,
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Lecture 56 Notes

Lecture 56 - Graphing Systems of

A|3056-01 AI:i;OSG-OZ

Lecture 56: Page 2

Lecture 56; Page 3
Example 1B: y < 2x - 5§

Test: (2,-5)
-5<2(2)-5
-5=4-5
-5=-1 true
Example 1C; y = 2x-5

a) Test (2.5)
-5>2(2)-5
-5=4-5

=5=>-1 false

TE

Inequalities
Test . Solutions
Example 1A: yzzx -5 V- intercept
e a) (0.-5)
slopa
° y=2x-5
ye > - mee -5=2(0)-5
o _5 — -5. S true
Fa
b) (1.-3)
“ j" . y=2x-5
%: 2% -5 s
-3 =_3 - true
W
Alg056-03 Alg056-04

Lecture 56; Page 4

b) Test: (1,6)
6=>2(1)-5
E=2-5

6=-3 ftrue

2 1.6)

y>2x-5
7
>

F(1-3)

{ +2-5)
y<2x-5

.

TE
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Lecture 56 Notes, Continued

Alg056-05

Lecture 56; Page S
Example 2: y = 3x + 1
a) y=-3x+1
y-intarcapt  (0.1)
slope -3 =-3
1

Since y = -3x + 1, the lines
are above!

TE

Alg056-06

Lecture 56; Page 6

System of Inequalities

Example 3:
¥=-3x+1
{y =2x-3
a) y=2x-3
slope = 2 =2
1
¥ - intercept  (0,-3)

TE

AI3056-07

Lecture 56; Page 7

o
= -3K4

Example 4. Calculator
¥y==3x+1
¥o=2x-3

AIiOSG-OS

Lecture 56:; Page 8
Shade Commands

Shade (Y,, 10, -10, 10, 1, 2)
Shade (10, Y,. -10, 10, 1, 3)

{yb—3x+1
F{EX'?I' %%
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Lecture 57 Notes

Alg057-01

Lecture 57; Polynomial Terminology

factors - two or more things
multiplied together
Ex: 3 x
TR
factor factor
terms - two or more things
added or subfracted

Ex:x+3 ; b5x+7
- 4 N
erm 1 tem 2 term 1 term 2

(2 factors)

™

Alg057-02

Lecture 57; page 2
Mono (prefix) - one

Monomial; 5x, 7x2
{1 term)

Binomial; 7x2 + 5x : 2x -7
(2 terms)

Trinomial; 4x% + Tx - 5
(3 terms)

™

AI3057-03

Lecture 57: page 3

“poly” - many
Folynamial - one or more terms

Degree of a polynomial - determined
by the exponant

Classifying Polynomials

Monomials: 5x' (15! Degree)

7x2 (2™ Degree)

7x@+ 5x (2™ Degree)
[Highest Degree]

2% - 7 (1% Degree)

Binomials;

AIiOS7-O4

Lecture 57: page 4
Trinomial: 4x® + 7x - 5 (2" Degree)
Polynomial: 5x + 7x* - 2x2 - x + 1

(4" Dagres) Txt +5x% - 2x2-x + 1
(Descending order)
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Lecture 58 Notes

Alg058-01

Lecture 58, Polynomials with Algebra Tiles
Algebra Tile Representation

O=1

=1

Alg058-02

Lecture 58; page 2

Algebra Tiles Restrictions
a) 2™ Degree Polynomials
b) Two-Dimensional - Flat
surface (plang)

Example 1: Model of Binomial

|
O

2x+3
Example 2: Simplifying a polynomial
O od

oo B
5+-1=4

Alg058-03

Lecture 58: page 3

0 M =0 (cancel out)
[1+-1=0]

Example 3:

=0
y‘!+x =0 or -x+x=10

Example 4: 2" Degree Trinomial

¥+ 2x-2

Alg058-04

Lecture 58: page 4

Example 5; 2" Degree Trinomial

Bun:
0
 p

-2x2 + 4x + 3
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Lecture 59 Notes

Alg059-01

Lecture 59 - Adding Polynomials with
Algebra Tiles

Example 1: (x2 - 3x +4) + (¥ + 4x - 2)
ALGEBRA TILES

N1
||| H
s

A reminder: [] [ = 0 (cancel)
Combining Like Terms
(*-3x+4)+ (x* +4x-2)

Alg059-02

Lecture 59; Page 2

Il 4 x4+ 2 ALGEBRA TILES

O]
O

TE

Alg059-03

Lecture 59; Page 3

Example 2: Higher Degree Polynomial
Addition (Combining Like Terms)

(5" - 3%+ X - Tx +2) +
(ax - 2x" + 7x)

=0x - 5x° + 8x° - Tx+ 2

TE
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Lecture 60 Notes

Alg060-01 Alg060-02
Lecture 80, Subtracting Polynomials with Lecture 80; page 2
Algebra Tiles
Subtraction - “ADD THE OPPCSITE" Example 1: (continued)
[Distributive Property] (2 - 3x+2)+ (=22 - 3x+1)
Example 1:
(x2-3x +2)- (2x2+ 3x-1) Result: -x? -6x+ 3
(¥ -3x+2)#+ (-2x¢-3x+ 1)
madel
- (3 - 3x + 2)
+
|:I {-2x% - 3x + 1)

cancel)

Result:
[ ] e
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Lecture 61 Notes

Alg061-01

Lecture 61: Multiplying and Dividing
Monomials with Algebra Tiles

Example 1; Monomial - Monomial
3-2
monomial - one term

Owerhead:

]

(|
OI000

3-2=8

(Make a rectangle)

Alg061-02

Lecture 61: page 2

Example 2: Monomial - Monomial
2% -3

mjmjn

2% -3 =6x

Alg061-03

Lecture 61: page 3
Example 3; Monomial - Monomial

2x - x
OVERHEAL:

2x - x=2x%

Alg061-04

Lecture 61: page 4

Example 4; Monomial - Monomial

2x - -2
OWVERHEAD:
.

2x =2 =4y
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Lecture 61 Notes, Continued

Alg061-05

Lecture 61: page 5

Example 5 Monomial - Monomial
X - =2x

OVERHEAD:

X+ -2x =2y

TH

Alg061-06

Lecture 61: page 6
Example 5. (continued)

Review: Monomial - Monomial
J-2=86
2% -3 = Bx
2x x=x2
2 2w = Ay
X - -2% = -2x°

Rules:
a) Monomial - Monomial = Monomial

T™H

AI3061 -07

Lecture 61: page 7

Example 5. (continued)

Folynamial Form:
® B power (exponent}

A
Coefficient (Number in front of
the variable.)

Review;
2--2=-4
2-3=6
1--2=-2

AIiOG1 -08

Lecture 61: page 8
Example 5; {continued)

Review: {continued)
b) Degree - exponents on the
monamial term.
MK HHX

Whean solving
monomials - monomials:
a) Multiply the coefficients
b) Add the degrees
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Lecture 61 Notes, Continued

Alg061-09

Lecture 61: page @

Example 5: (continued)
Practice,

a) 3x? - 4x? = 12x4
b)-2x7 - -5x® = 10x '
6)-3x4-5=-15x4

Example 6 Monomial

Manomial
a) 12=4
3

Divide the coefficients.

TH

Alg061-10

Lecture §1: page 10

Example 6: (continued)
by 15x% =5 - 3 - dxx = 5x*

T

: monomials
When salving  monomials

“Divide the coefficients.

*Subtract the exponents.
) 20xt = 5x2

4x2
d) 35x7 = 5x8

Tx

TH

Lecture 61: page 11
Example 6. (continued)
e} Megative on the Botiom
12x° = -6x3
Pyl

XX x5 =y
ﬂ e

Reminder: A polynomial does not

have a term with negative
degrees.

g) 18x =3
Bx

A|3061 -11

Aliom -12

Lecture 61: page 12

Example 6; {continued)
h} exponent larger in
the denominator

12x2 = 4x2 (not a polynomial}

ax?
i) Fraction coefficient
10x5 = 103
3x° 3
Review:

Multiplying Monomials;
1) Multiply coefficients
2} Add exponents
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Lecture 61 Notes, Continued
Alg061-13

Lecture 61: page 13
Example 6: (continued)
Dividing Monomials:

1} Divide coefficients
2} Subtract exponants
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Lecture 62 Notes

Alg062-01

Lecture 62: Multiplying Polynomials
by Monomials

Example 1:
Monomial = Polynomial

mﬂ

[Distributive Property]
15x%-6x° + 21x°
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Lecture 63 Notes

Alg063-01

Lecture 63: Multiplying
Polynomials
Example 1: Binomial + Binomial
(2x + 3)(-x + 2)

Overhead:

i1 [==i.
el

I 110
[ 1

mim] |

HE

AIiO63-03

Lecture 63: page 3

Example 2: Binomial « Trinomial
(2x2 + 5)(5x2 - 3x + 7)

bx? | -3x 7
2x% | 10x* | -6 | 1442
5 | 25x2 | -15x | 35

10x* - 6x* + 39x% - 15x + 35
Procedure to Multiply
Polynomials:

a) Build chart

b} Multiply the monomials

c) Combine like terms

Alg063-02

Lecture 63: page 2

Example 1: Continued
a) (2x + 3)(-x + 2)
=-2x2-3x+4x+6
=2x2+x+86
Grid:

2x 3
-x | -2x% | -3x
2 | 4x 5]

-2x? + x + 6 (Degree Order)
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Lecture 64 Notes

Alg064-01

Lecture 64: Multiplying Binomials
using FOIL

Example 1: Distributive
Property

(v e

2x% - 14x + 5x - 35

HE

Alg064-02

Lecture 64: page 2

Example 2: FOIL Method
(First)
(Outer)
{Inner)
(Last)

Firsts Lasts
2x + 5)(x-7
( Iﬂl )

Insides
Outsides

2x? - 14x + 5x - 35
F O I L

AIiO64-03

Lecture 64: page 3

Example 3: FOIL Method
Binomial « Binomial

(3%2 - 4)(2x2 + 1)
! |- I

Bx* +3x2-8x%2-4
6x -5x2-4
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Lecture 65 Notes

Alg065-01

Lecture 65: Special Products

Special Product |: Binomial
Squared
(@ + by

(a+ b)(a + b)
al+ ab+ ab+ b?
a’+2ab+ b?

(a + by’ = a* + 2ab + b?

1) Square the first term == a°
2) Twice the product == 2ab
3) Square the last term=>b?

HE

Alg065-02

Lecture 65: page 2

Example 1A:
(3x + 5b)*=9x? + 30x + 25

Example 1B:
(2x+ 7P =4x% + 28x + 49

Example 1C:
(S5x+ 2)2=25x2 + 20x + 4

Alg065-03

Lecture 65: page 3

Special Product 2:
(a- b)*=a’-2ab+ b?

Example 2A:
(3x -7)2=9x% - 42x + 49

Example 2B:
(x*+3)°=x'+6x*+9
Reminder
x2 e x2= x4

Alg065-04

Lecture 65: page 4

Special Product 3:
(a+ b)(a-b)
a-ab+ab-b?
(The Difference of Two Squares)
a - b?

Example 3A:
(3x + 4)(3x-4)=9x- 16
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Lecture 65 Notes, Continued

Alg065-05

Lecture 65: page 5

Example 3B:
(C+2)(x*-2)=x5-4

*Summary of Special Products®
*Binomial Squared
(a+ b)y> = a* + 2ab + b?
(2-b)2 =a?-2ab + b?

*Difference of Two Squares

(a +b)(a- b)=a?- b
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Lecture 66 Notes

Alg066-01

Lecture 66 - Factoring Polynomials

Example 1: Distributive Property

Gx°(2x + T)
1237 + 4252
Example 2: Factoring Out the GCF

24x% + 18x

a) GCF - greatast common factor
GCF = 6x
24x% + 18x

Bix - du + By -3
24x% - 18x = Bx(dx + 3)
b} Finding the GCF: Prime Factorization

TE

AIiO66-03

Lecture 66; Page 3
Example 3: Factoring Out the GCF
70x* - 700x?
a) 70
AN
2 35
#
5 7
j0=2-5-7
b) ?:Gq
7 100
2 &0
L
2 25
AN
5 &
TE

Alg066-02

Lecture 66; Page 2

24=2%.3
42=(2)-3.7 24=2%.3(2)-22-3)
Look for the common exponent.
GCF=2-3
GCF (42.24)=6

TE

AI3066-04

Lecture 66: Page 4

Example 3; Factoring Out GCF (cont.)
F00=2%-52-7
GCF=2-5:-7T=70

T0x4 - 700x3 = 70x3(x - 10)
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Lecture 67 Notes

Alg067-01 Alg067-02
Lecture 87, Binomial Factors Lecture 87; page 2
Example 4: Mot Factorable
Example 1: Factors =+ Multiply a) X2+ 25
a) (2x +3)% =4x* +12x + 9 b) %2 - 10

b) (4x + 5)(4x - 5) = 16x° - 25
Example 5: Special Products

Example 2: Multiply - Factors (a + b} = a% + 2ab + b2
X -9=x?-(3)° a)x2=2x+1=(x+1)3
= (x+ 3)x-3) b) x2 + 6x+ 9 = (x + 3)°
c) 4xZ + 20x + 25 = (2x + 5)°
Example 3: Difference of Two Squares d) 9x° - Bx + 1= {3x - 1112
a) 36x%- 25 = (6x)2 - (5)°
= (6x + 5)(Bx - 5) Example 6: More Non - Factorable
b} 16xB-1 = (4x3)2 . (1)° x? - 5x + 25 [not factorable since
= (43 + 1)(ax- 1) [ (x-5) not true :|
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Lecture 68 Notes

Alg068-01

Lecture 68 - Factoring Using FOIL

F ol L
Example 1: x% + 9x + 14

(x +T)x +2)

Tx
2x

Tx+2x=9x [Middle term-Key]
4

Insides + Cutsides = Middle

TE

Alg068-02

Lecture 68; Page 2

Example 2: x° - 2x - 15
*a) Yes (x - 5)x+3)

b) N 15)x - 1
) No (x+15)(x- 1)

1hx-x=14x

Factors of -15
=5-3
1--15%
5--3
-1-15

"c) Yes (x+ 3)(x - 5)

Ix !

-5x

-Bx + 3x=-2x

AIiO68-03

Lecture 68: Page 3

Example 3; 2x? - 5x - 3| Factors of -3

a) No (2x-3)x+1)| -3-1
L= 31

2x + -3x=-x

b) Yes (2x+ 1)(x - 3)
L= |

—_

-Gx + x=-5x

120




Lecture 69 Notes

Alg069-01

Lecture 69: Zera Product Property to
Solve Equations

Rule: If ab = 0 then either
a=0orb=10

Example 1: (3x + 7){2x-1)=0

Ix+7=0 2x-1=0
F-T +1 =+
dx=:7 zx=1
3 3 2 2

-7 1
=3 OR J.r-2

NE

Alg069-02

Lecture 69: page 2

Example 2. 3x°-6x=0
Ix(x-2)=0
3x =0 x-2=0
3 3 +2 +2
x=0 OR X=2

ME

AIiO69-03

Lecture 68: page 3

Check: x=0

3(0)2 - 6(0) = 0
0-0=0

OR
x=2
3(2¥E-6(2)=0

3(4)-12=0
12-12=0

AI3069-04

Lecture 69: page 4
Example 3: 9x°-16=0

(3x + 4)(3x-4)= 0

Ix+4=0 Ix-4=0
-4 -0 +4  +4
Ix=-4 dx=4
3 3 3 3

x:i OR ){=i
3 3
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Lecture 69 Notes, Continued

Alg069-05

Lecture 69: page 5

Example 4: xZ-14x+49=0

¥ =7 (one solution)

x=7=0 X=7T=0
+7 +7 +7 +7
x=7 OR x=7

Alg069-06

Lecture 69: page 6
Example 5: x2-2x-63=0

(-9 +7)=0 9 -7
| -Ox I -8 -7

Tx 1 « -53
Tx+-8x=-2x -1-863
3--21
-3 -21
x-9=0 x+7=0
+0 +9 =7 =7
x=9 OR =7
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Lecture 70 Notes

Alg070-01

Lecture 70, Simplifying Rational Expressions
Rational {ratio - fractions)
Example 1: Simple Expressions
a) 12=3-4=3 (reduced)
16 4-4 4
b) x-2
x+3
fx=F. thenx-2=7-2=5=
x+3 7+3 10
*Mx=0thenx-2=0-2=-2
x+3 0+3 3
Can't divide by 0. %is undefined
*if x = =3, then -3 - 2 = -5 (undefined)
3+3 0
X=-3

1
2

Alg070-02

Lecture 70; page 2

Example 2: Algebraic
¥+3x+2 = (x+1)x+2)
¥+Bx+5 (x+5)x+1)

X% -5 -1

= [+1)(x + 2)
(x + 5){x+1).

= x + 2 (reduced)
Xx+35
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Lecture 71 Notes

Alg071-01

Lecture 71: Divide a Polynomial
by a Binomial

Example 1: Rational
Expressions
a) 80 (improper fraction)

Alg071-02

Lecture 71: page 2

Example 2: Algebraic Ratio

Lecture 71: page 3
Example 2 (cont.)

X
x-1)x7+6x-7 [divida a]

little at
x2=x a time
X
X
x-1)x2+6x-7
@, 9
X< - 1x
Tx-7

3 26
3) 80 x° + Bx - 7 (like an improper fraction)
b x-1
20
18 trinomial
2 binomial
80 =262 2" degree
3 15t degree
Alg071-03 Alg-071-04

Lecture 71: page 4

Example 2 (cont.)
Areminder;6--1=6+1=7
ix = 7
X
x+7
x-1)x2+6x-7
'axzfﬁh
Tx-T
97)(15?'
0

Therefore,
x2+6x-7
X-1

= X+7
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Lecture 71 Notes, Continued

Alg071-05

Lecture 71: page 5
Example 3: Remainder

x3-3x2+4x-1

x-2
Review:
X2 = x?
1
-1x2 = x
X

5o

Alg071-06

Lecture 71: page 6
Example 3 (cont.)

X2-x+2
X-2)x3-3x%+4x-1
0,3 %2

-1x?% + 4x
21x2% 2x

2x - 1

@2;(4

3

AIiO71 -07

Lecture 71: page 7

Dividing Polynomials Procedure:
a) Divide (a little at a time)
b) Multiply
c) Subtract
d) Keep until there are no more
terms to bring down
&) Remainder - yes/no
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Alg072-01

Lecture 72: Multiplying Rational
Expressions

Review: 9 2

14 15
Canceling:

3-3 2 =3

27 3-5 35

3yg ) g = 3 Find
—* — — |common
7T 518 35 factors

Lecture 72 Notes

Alg072-02

Lecture 72; Page 2
Example 1:

¥2+x-1 x?+Tx+12

¥+ x-12 x?+9x+ 14

xZ+x-1+ {x + 1)x - 1) not factorable

X2+ x-1

) (x - 3)

. (x+ 3)es)
(x + T){x +2)

(X% +x-1)(x +3)
(x-3)x+T)x+2)
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Lecture 73 Notes

Alg073-01

Lecture 73; Dividing Rational
Expressions

Exampla 1: Four Decker Problem

2x2

x+2 2x2 _ax
3x x+2 T
X+ 2

9 ZHF =
P

2 _ | 2x

3 3
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Lecture 74 Notes

Alg074-01

Lecture 74: Add and Subtract
Rational Expressions

Example 1:
3 .1 _ 4
5 5 5
Example 2:
1 7 8

x-5 +x—5 - x-5

Example 3:
31 3x - 1
x+2 x+2 x+2

HE

Alg074-02

Lecture 74; Page 2

Example 4;
5.1 ,2-3 _5+6
5-3 5.3 15
1
" 15

Example5: _2 . _3
x-7 x+4

(X% 432 $3-7)
{x-T)x=4) (x-T)Hx+4d)
- Sx+8+3x-21
[x=T)x+4)

Ex-13
(x-T)x+4)

HE

Lecture V4. Page 3

Example &: S35
x-2 x+3

pedn . S®-2)
X-2)x+3) (x-2)x+3)

_ 3x+9-5x+10
(x - 2)(x + 3)

_ _2x+19
(x-2)x+ 3)

AIiO74-03
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Lecture 75 Notes

Alg075-01

Lecture 75 - Simplifying Sguare Roots

Example 1: Review
a) x+2 = 36
-2 -2
¥ =34
b} ¥ = 36
-
X =18

TE

Alg075-02

Lecture 75; Page 2

Example 2: Simplifying square roots:

a) x*=238
x-x=136
x2=36
WxZ = 436
¥x2=+8
b) Perfact Squares: 1
4
9
16
c) Square roots; v25=5
J36=6
49 =7

TE

AIiO75-03

Lecture 75; Page 3

Example 2: Equation with square roots:
| x% =136
X= 3_“-4%
x=+%68
Example 3: Mot a Perfect Sguare
x2=3
X = iw’i + plus ar minus
¥2=1.73
Example 4; Overhead
{See rules at the end of Lecture notes. )
¥2=1F -
+____radical sign
'\"ﬁ radical dudes {math club name)

x=+17

TE

AIiO75-04

Lecture 75: Page 4

Example 5: Sguare Root of a Square

a) V52 =5
b) 72 =7
¢} Y132= 13
d) WxZ = |x| forx>0

The process of squaring and the
process of taking the sguare root
are inverse aperations for x = 0.

If you do one, and then the other,
you are back to where you started.

TE
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Lecture 75 Notes, Continued

Alg075-05

Lecture 75; Page 5

Problem: Negative Number
'\I{_aji =3
W-37=+9 =3

The square root of a negative
number squared is not the negative
number, but the correspanding
positive number.

Solution: Absolute Value
|-3] =3
T = | x|
W-3)2= |-3] =3

TE

Alg075-06

Lecture 75: Page &

4144 =12 (rational)
d =2 = 1 (rational)

3% 6 3
2h 2\ =4
6/\6/ 36
V17 =4 (irrational)

Irrational Number:
a) Never stops (or terminates) in
decimal.
b) Does not repaat.

TE

AIiO75-O7

Lecture 75: Page 7

Example 6:
a) 2% =22
b) 16 =4
c) v2F = 2%
d) B4 =8
g) 43 =32
fl 481 =9

When calculating the square root,

keep the same base and divide the

exponent by two. {the exponentis
half as big}

AIiO75-08

Lecture 75: Page 8

g} \E?g =53
hl 19 = |x5]

Rules: Radical

a) x2=17 = x=+-17

b) vxZ = |x|
c) \B4 =8 3 =1.73...
Rational [rraticnal

d) ¥ = | x"|
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Lecture 76 Notes

Alg076-01

Lecture 76: Simplifying Radicals

Some things that seem like they should
be true, really are not true for radicals,

For example, does
“a + b equal Va + Vb?

The left expression says that you
add a and b together and then take
the square root of the answer.

The right expression says that you
take the square root of a and the
square root of b and then you add the
answers together,

HE

Alg076-02

Lecture 76: Page 2

Example 1; What would happen if you
substituted a =16 and b = 9 into the
expressionsva + b and Va + Vb ?

Va+b=V16+9=425=5
Va+Jb=V16+@=4+3=7
527
Va-b#\a-b
Subtracting is the same,
Va-b#va-+b
In other words,

Nab7az 5]

HE

AIiO76-03

Lecture 76: Page 3
Does vab equal Vavb?

Example 2: Supposea=4and b = 9.

AIiO76-O4

Lecture 76: Page 4

Example 3: Simplify \324
a) V324 = 4 -81
=4« 81
=2+4
=18

Review:
324

S 2
P
o1e)

HE
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Lecture 76 Notes, Continued

Alg076-05

Lecture 76; Page 5

b) V324 = V27 . 37 = 7. 37
= 2.3°
=2-0
= 18
Example 4: \"2_?=\"§T
=3%.3
=3V3
Example 5: 40 40
\40 = 25+ 5 'd
=VF-2- @@@SE@

=210

HE

Alg076-06

Lecture 76; Page 6

Example B:
Y144x° y":' =41 szaymzmz
= |12x%y%25]

Since variables could be positive
or negative then absalute value is
needed for the answer.

Example 7: V5 V35 = 45+ 35
=yh+5.7
=52.7
= 57

HF

AIiO76-O7

Lecture 76 page 7

Example 8; 5
B \1'

s
=2

Example 9: , (34 = V34
25 2§

1

(%]
=]

mliﬂgh,]

2 = x|

MNE

132



Lecture 77 Notes

Alg077-01

Lecture 77: Rationalizing the
Denominators

Square Root Table

Alg077-02

Lecture 77: page 2

Example 1A: (cont.)
0.7

Lecture 77: page 3

Example 1A: (cont.)
707

2)1.414

Example 1B: Calculator Comparison

a) (\/2)/2 = .7071067812
b) 1A/2 = .7071067812

Example 2:
VI A3 =21
V3 3 9
=+J21
3

_n\n 1.414.J1.000]
1] 1 move decimal
21 1.414 3 places to the right
3| 1.7
412 Rationalizing the
Denominator
Example 1A:
— 1 N2 =2
: 2 JZ A
V2 1414 - =£
{irrational) 2 (rational)
Alg077-03 Alg077-04

Lecture 77: page 4
Example 3:

_ 5 AZ = 57
VZ2-1 N2 2-\2x gy
irrational
fﬁ/g-\‘ c) Distributive Property
V2(N2 - 1)\8 -A[2=2-+2
conjugate - a binomial
in the form:

(a-+b)t/a ++b)

a)(Z- 12 +1)=4-1=2.1=1
b) (W5 =TI ++T) =25 - 4G =5.T =2
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Lecture 77 Notes, Continued

Alg077-05

Lecture 77: page 5

Example 3: (cont.)

s,
5 . WN2+1)
(W2-1) (2+1)

= 52+5
2++2-42-1

Alg077-06

Lecture 77: page 6

Example 4: Square Root
to Rationalize

2 17 _ 7

L e _-

[

7V 17
Example 5: Conjugate to
Rationalize

7 A11+4V3
NTT -3 11 +43
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Lecture 78 Notes

Alg078-01

Lecture 78: Radical Expressions

Example 1: Multiplying

V10 - 315 - 6
\10-15 -6
\150 -6

\/_@E
100 - V9
10-3
30

Rule:‘\;".a_‘\:"b_fu"a?

HE

Alg078-02

Lecture 78: page 2

Example 2:

\10 +4/15 +\Bvs 10+ 15+ 6

Be careful... CAN'T DO THIS

‘\"‘E + "qlE + n'ﬁ'_ # \;"Eﬁ
Calculator:

a)\10 +115 +4/6 = 9.484750749

b)+/{10 + 15 + 6) = 5.567764363

Be Careful... \/sum # sum of \."_

HE

AIiO78-03

Lecture 78: page 3

Example 3: Simplified
(not like terms)

NG
Example 4: Combining
like Terms
Ex+dx=(5+4)x
=Bx

Factor out the x - distributive property.

AIiO78-04

Lecture 78: page 4
Example 5: Unlike Terms
a) Sx + 4y = 5x + 4y
b) Sx + 4x% = 5x + 4x°

Example §: Combining like Terms

a)5\2+ a2 =(5+ 40 2=042
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Lecture 78 Notes, Continued

Alg078-05

Lecture 78: page 5

Example 6: Continued

b) 316 - 247 + 8\T -\
B +6v7 OR 67 -6

¢) 4\27 + 5412 + 875
4323+ ?@2»3 +8452.3
1243 + 10V3 + 4013
(12 + 10 + 40)3

6243

HE

Alg078-06

Lecture 78: page 6

Example 7: Distributive Property

V2 (18 + 43)
V218 + 432
V36 + 46
6+ 4\6 #10V6

{not like terms)

6+46=46+6

AIiO78-O7

Lecture 78: page 7

Example 8: Conjugates (FOIL)

o535
16 - AyEt A5~ 5 = 11

Calculator:

(4 +\/5)(4 -\5)
11

Be sure to only combine like
terms.
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Alg079-01

Lecture 79 - Radical Equations

Example 1: Review

a) (WTPR = 49 =7
b) (\13 P  =+169 =13
¢) (V17.521 )2 = 17.521
d) (\x P =x
Example 2: Nk =5
(Vx )2 = (57
x=25
Example 3:
Vik+4=7
-4 -4
(Nx = (3)?
x=8

TE

Alg079-02

Lecture 79: Page 2

Aside: X =

-7 #7 Extraneous solutions
don 't work.
CK: X +4=7
Vg +4=7
J+4
7 (solution)

TE

AIiO79-03

Lecture 79: Page 3

Exampled, +x+4=7

(Wx+4 ) =(T)

x+4=49
-4 -4
X =45
CHK: *.,."m =T
W45 +4 =7
x@=?

T =T

AIiO79-O4

Lecture 79: Page 4

Example 5; «2x+3=25
(NZKF3 )= (5

2x+3=75
-3 -3
2x = 22

2
x=11
CK: 2-11+3 =5~

25
v 5
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Lecture 79 Notes, Continued

Alg079-05

Lecture 79: Page S
Example §: +3x-5=x-5

{V3x-5)¥=(x-5§
dx-5=

(x = 5)(x -3)

xZ-5x-5x+25
X2 -10x + 25

3x-5=x2-10x + 25
-3x+ 5 -3x+5H

0=x?-13x+ 30

Alg079-06

Lecture 79; Page 6

Example 6: (cont.) Aside:
Factor: 10-3
O=x2-13x+30 -10-13
D={x 10x 3)

0= (03] MNo
0= {x-10)x-3)
¥-10=0 or x-3=0
x=10 x=3
CK10: +3x-5 =+3-10-5
430-5 = /25 =5 true
CK3 3x-5 =v3-3-5
\,'ﬁ = «JE & -2 false
x=10v TE=F
{solution)
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Lecture 80 Notes

Alg080-01 Alg080-02

Lecture 80: The Distance Formula Lecture 80: Page 2 y
Example 1: Applying the Pythagorean Id e
Theorem yrass il
¥ C »
ITTTTTTT = =
11,7} {6 |
EE:
Pythagoras was a Greek mathematician.
3 X Pythagorean Theorem
L (a? +b7 = c?)
y 62 + EE = d2
11,7
J 36 + 64 = ¢¢
a +4/100 =+d?
» x +10=d
Distances are positive so the result
SEREAE is 10.
TE TF
AIiOSO-OS AIiO80-04
Lecture 80; Page 3 Lecture 80: Page 4

Distance Formula Example 2: Applying the Distance

y ¥ Formula
in H (xzv2] 4
o
Peiitpy :
iJ x
76 | HH
FH sty
3 X
V(11 - 87 + (7 -1 !
J8Y + (8 Formula:  d =z - x:)° + (yz - yo)*
V36 + B4 Points: {-4.2) (4,17)
V100 Substitute in (x1.y1) ;xz‘yﬂ -
10 formula:  d = (4 - 4)° + (17 - 2)
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Lecture 80 Notes, Continued

Alg080-05

Lecture 80: Page S
d= \/(8)7 + (157
d=+ 64 +225
d = +/289
d=17
Review: /300 = 4[100+3 = 1043 ]
Example 3: Distance Formula
= =
(445..7) (65 .1)
| (quI.II'r]:I {x2=:’l’2}
d= V(645 - 44/5 )2 + (1-7)
d=V(2y5 )* + (6
Review:
(25 = (2525
= 4425 = 4.5 = 20

Alg080-06

Lecture 80: Page &

d=+/20+36 = /56
Simplifying /56

E'E':IIIl
¢ A
@ 4

/\
@®

= 2-[14
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Lecture 81 Notes

Alg081-01

Lecture B1: Quadratic Eguations

Example 1: Square Root Method

x? = 64
x? = B4
x =+ 64
=8, -8
x=1t8
Example 2: Square Root Method
x2 = 65
x = 65
x=++65 not rational
JGE'\
5 13

no perfect square

NE

Alg081-02

Lecture 81; Page 2

Example 3: Sguare Root Method
(x+1) =37
x+1=1437
-1 -1
x=-1++37
= + 37 -1
Calculators; -1 + +37 = 50827
-1-+37 =-7.08

Example 4: Factoring Method
asb=0
a=0orb=10

AIiO81 -03

Lecture 81: Page 3

Example 4: Factoring Method (cont.)

X2+ Tx+12=0
(x+__) (x+_)=0
Review: Ways
(x+3) (x+4)=0 to geta
I%! product of 12
1+12; -1+ 12
X+3=0 x+4=0 | 246;-2+-6
3 -3 4 4 |344:3+4

x=-3 x=-4

AIiO81 -04

Lecture 81: Page 4

Check: x* + 7Tx+12=0
(-3 +7(-3)+12=0
9-21+12=0
-12+12=10
Example 5: Factoring Method
x2-x-20=0
{JH-M =5)=0

4x
-5

x+d4=0 ¥-5=0
-4 -4 +5 +5
X ==4 =25
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Lecture 81 Notes, Continued

Alg081-05

Lecture 81; Page 5

Example 6. Factorable - One Side
Must Be fero
x2+ T +10=-2
+7 +7
The equation needs to be equal to zero.
x*+Tx+12=0
(x+3) (x+4)=0
x=-3 4
Reminder:
a. Set the equation to zero.
b. If the quadratic can be
factored, then there will
be two solutions.
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Lecture 82 Notes

Alg082-01

Lecture 82: Completing the Square
Example 1: Mot Factorable

Ww-2n-5=0
(% +5) (x- 1)
[ —

5x - 1% #-2x (Can't factor!)

Example 2: Area of a Square
2 b__(a+b)length

(a+b)?
width b

TE

Alg082-02

Lecture 82: Page 2
Example 2: Area of a Square {cont.)
{a+bf [A=Iw]

{a+b)?=a%+2ab+b?
a b

o

b2| ab
b| ab |b*
Example 3: FOIL

T
(a +b)(a+b)
L ]

a +ab+ab+b?

TE

AIiO82-03

Lecture 82: Page 3

Review: Binomial Square
Pattern - (a + b)?

a.  Square the first - a°

b.  Twice the product - 2(ab)
c.  Square the last - b2
a® + Zab + b?
Example 4. Apply the Pattern
a,  (x+42=x2+8x+18
b, (x-3F=x"-6x+9

TE

AIiO82-04

Lecture 82: Page 4
Example 4: Apply the Pattern {cont.)

C.  (x+5)°
{x)% + 2(5x) + (5)% [multiplying]
x? + 10x + 25 [factoring]

d. (x-8F
(x)? + 2(-8x) + (B)*
x2- 16x + 64
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Lecture 82 Notes, Continued

Alg082-05

Lecture 82. Page 5

Example 5. Completing the Square

a. x2+18x+ _ ={(x+_J

*E X

{9)2 + 81

X2 + 18x + 81 = (x + 9)?

TE

Alg082-06

Lecture 82; Page &

Example 5: Completing the Square
(cont.)

b. X2-24x+  =(x-__
x4 x

_% -+-12

(-12y—+ 144

x2 - 24x + 144 = (x - 12)%

TE

AI3082-07

Lecture 82: Page 7

Example 6; Taking the Square Root

X2-6x+9=25
(x-3)2=25
Vix-372 =25
(x-3)=£y25
x-3=#+5

CK: -H+3=-2
5+3=8

x=-28

AIiO82-08

Lecture 82; Page 8

Example 7. Completing the Sguare
and Square Roots

1. x*+6x+ =1
xZ = x
%—na
(39

}q2+ﬁ]{+E|:1+EI
X2+ Bx + 0 =10
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Lecture 82 Notes, Continued

Alg082-09

Lecture 82: Page 8

Example 7: Completing the Square
and Square Roots {(cont.)

(x + 3)?

10

Wix+3)7 =10

(x+3) =10
-3 -3

TE

Alg082-10

Lecture 82: Page 10
Example 7; (cont.)

2. ¥ 9x-5=0
+5 +5

X?-2x+__ =5+

X2 —b ¥
-2
5 —*-1

(12— 1

¥2-2x+1=5+1

TF

A|3082-1 1

Lecture 82: Page 11

Example 7: {cont.)

2 {cont.)
(x-10°= 6
Vic-TP= 48
x-1=++6
+ 1 + 1
x=1+ /6

TE

AIiO82-1 2

Lecture 82; Page 12

Example 8: Coefficient of 2

2x2-8x-3=0
2¢ - 85 -3 =0
2 2 2 2
R-4x-3=0
v3+3
X2 - dx + =%+_

X% —pX

-4
E—DE
(-2)24
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Lecture 82 Notes, Continued

Alg082-13

Lecture 82; Page 13

Example 8: Coefficient of 2 (cont.)

2- 1
(¥ -2) = 5 -
(x-2f= & 2
x-2= +11
2
+2 +2
- M1
x—Ef‘uz—
X=2 +4T NT
vz 4z
(22
x=2 42

{Rationalize the
Denominators)
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Lecture 83 Notes

Alg083-01

Lecture 83: Quadratic Formula

Example 1: Developing the
Cuadratic Farmula

ax? + bx + ¢ =0 (Coefficient of x # 1)

¥° + bx + ¢ =0
& a

*+b,+c=0
a a
¥+bx + ¢ =0 (Coefficient of x = 1)
a a
- X3
a &
2+ bx+ =-c
a a

a) Coefficient of x( g )
b) Multiply by%nr divide by 2{%}

TE

Alg083-02

Lecture 83; Page 2

c) Sguare it {%]
Example 1: (Continued)

Kb, P o, B
a 4a&° a 4a°
X+b, b _-c-4a b
a 4.::1? a-4a 432

(x + b)? = -dac+H
2a 4a?

’x+b}2 =4+ . [-dac+b?
45°

TE

AIiOSS-OS

Lecture 83: Page 3

Example 1: (Continued)

(x + B ) = ++/b%-4dac

E 2a
b
24
x +\b?-4dac

b
2 2a

Quadratic Formula:

x = - b +ybh?-4dac
Za

AIiO83-O4

Lecture 83: Page 4

Example 2: Song (Quadratic Formula)
ax’+bx+c=0;a=%b=%c="7

1. Minus b (repeat)

2. Plus or minus square root
(repeat)

3. b?-4ac (repeat)

4, All over 2a

Formula:

(Plug values into the formula,)

TE
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Lecture 83 Notes, Continued

Alg083-05

Lecture 83; Page 5

Example 3: Quadratic Formula -
Rational Answers

x>+dx-12=0 ;a=1

b=-4
Let a=1
b=4
c=-12
= b+ b’ -dac
2a
x = -a3 NT-a(12)
2-1

Alg083-06

Lecture 83: Page 6

Example 3: {Continued)
x= -4 4648
—
= -4 ++/64
2
x=-4 + 8
2
X=-4+8=4=2
2 2

Xx=-4-8=-12 = -6

2 2
x=2,-6 (solutions)

TE

Lecture 83: Page 7
Example 4: Irrational Solutions
3x°-4x-2=0
a= 3
b=-4

c=-2

x= 4xN(-4) - 4(3)(-2)

G

x= 4 ++[16 --24
6

TE

Lecture 83: Page 8
Example 4: {Continued)

Xx= 4 ++/40
5]

¥= 4 +4/22-10
3]

x= 4 +2-/10
G

x=2{2+10)
2:-3

TE
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Alg083-09

Lecture 83; Page 9

Example 4: (Continued)

x= 2+ 410
3

x= 2+'\"ﬁ
3
or

X = E-xl'ﬁ
3
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Alg084-01

Lecture 84;: Rules of Exponents

Be Careful: x° . x* = x12

XXX XXXX

Example 1: Adding Exponents
X xt =5
AKX XEKX = XKXXKXX

XM ey = ym*n

TH

Alg084-02

Lecture B4: Page 2

Example 2: Subtracting Exponents

lxl"l"'l
— = e
X? = XXX
Fd

<

Example 3A: Multiplying Exponents
(Power to a Power)

) =P ey
= 12
{xm}n=xmn

TH

AIiO84-03

Lecture 84: Page 3
Example 3B: Power to a Power -
Two Variables

(xy)® = xy - xy - xy
= XXXYYY
[Commutative Property]

= 33
()= "y

G) 7

Be carafull
(x + _v]z 7 x% + yz because

(x+ y)2 =62 + 2xy + y*

AIiO84-04

Lecture 84: Page 4

Frove not equal:
Lletx=3and y=4

()P e x?+ 2

a. (3+4)2
(7)
49

b. (3)2 + (4)?
9+ 16
25

Proof: 49 = 25
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Alg084-05

Lecture 84; Page 5
Example 4. The Exponent Zerg
16 _ 24

= —] &
16 24 2

T=

Rules of Exponents Summary:

XM . xf1=xm*n
XM = ym-n
ra
(XM = M-
() =X "
XN = x"
G) >

x° =1

Alg084-06
Lecture 84: Page 6
Example 5 Power to a Power with
Fractions
()" = %" "
{x213 . y3 “z°
z* ¥
Bz
2'y?
s
22
yz
T
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