Topic 1: Basic Math Operations & Properties of Equality

The Real Number System

Real Mumbers




Adding and Subtracting Integers

The foliowing squarss will represant positive and negative units, respectively:

st ive e e

Use the squares to demonstrate.
Example 1: 3 +4




Example 3z 11 +—7
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Example 4: 4 +(—8)
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1) Prowide a ruse for addition both quantities are positive.
2) Provide & ruls for addition both guantities are negaive.

3 Provide a nals for addition when one quantity i negsative and the other qusntity
= posibve. What happens whan there ars mors negatie squares than pogitive

squares? What happens when thers are mors poaitive squares than negative
Srpusres?

Practice Problems:
1 44+9= 2 -4 4+6= 3 S+=1l=

4 -T+7= 8 —12415= 6 3+{-13)=



In previous classes, you leamead to find the distance bebwesn two points a number hne
by wesing subfraction:

Example5: |l -7 =
The statement can be interpreted as the distance and direction of *7
o 11~
.-r“-r'-l.."l.
llH.lli'lllllz.I-IJIrl;lll

The distance of “T" to 117 i3 four units in & positive direction.
11-T=4

Example 6: 3 —({—31=

The atatement can be interpreted as the distance and direction of *-5°
to “3".

The distance of “-5" to “3" Iz elght units In 2 positive drsclion.
J—(—-3=8



Example 7: —3 —4 =

The statament can be interpreted a9 the distance and direction of “4°
to =-B8".

—

The distance of “4" to “-8° I3 12 units In 2 negative dirsction.
BT

Example 7: —6—(-3)=

The statement can be Interpreted as the distance and direction of =-5°
to “-6",

The distance of “-5 to “-6" & one unit In & negative dirsction.
—6—(—31=—1



1) Prowide a general rule{s) when you have 3 “posithve minus a negsative®,

2) Prowvide a general rule(s) when you have 2 “positive minus a positive”,

3 Prowide & general rulafs) when you have & “negative minus & positive®.

4) Provide & gensral rulefs) when you have & “negative minus & negative”.

Practice Set
1) 3-T= Py 16— 10= 3) 11 -20=
4 —-ll-4= 5 M-(-3= 6 -9-(-31=

[
il

N —A-(-4= 8 —9- 9 -l-t-4=



A negative sign | ®-°, changes a statament 1o s opposite meaning. Consider the
following statement:

{ o mat want to not ke you
The staternent above means that | want to ke you,

Wheresas, the statement, */ do not ks you™ means that | have negative feslings
towands Yo,

in mathemastics, negative signa create cpposite values and opposite statements. The
following chart provides the rules for muitiplying real numbers and dividing resl

numissra:
©.0-0
0.0-0
©:0-0
©:0-0
) 23= 2 -8--3= 3 -1l-4=
4 -ID+3= 5 0 M4ii-1 B #zll=
— 6]

N —= 8 -53-3zi-31=



Algebraic Properties of Equality

Properties of Equality
Fropty ot
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The chart above prowvides different vanables to repeesent any number in the resd
number system. Let’s go use an appie festival to demonsirate each property.

Wie will let the number of apples in the crate below represant “a" from the char
above.
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We willl ket the number of apples in the crate below represent “c” from the chart ab




Addition Property of Eguality and Subtraction Property of Equality

¥We will change the definition of “c” to demonstrate the properties of eguality for
addition and subtraction. The varable “c” will epresent a guantity of two apples of any
type:

c = 2 apples of any type

|Fu=|:1:i11-ni:| bl'=-h1-|'




Multiplication Property of Equality

To demonstrate the multiphcation propearty of squality, we will let “c” represant th
number of crates we want to purchase;

= 2 crafes

I Wa=bthenaxec=bx¢
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Division Property of Equality

fo=bthemosc=h+c

To demonstrate the multiplcation property of eguabty, we will let “c” represent the
number of people who will recenve an equal amount of apples from each crates “a®
and “b".

¢ =3 people

sie]  sis] sis]

Substibrtion Property of Equality

If @ = b then b can replace a In any
expression




Distributive Progerty of Equality
ab+c)=ab+ ac
Let's Lss our Sfuares 1o demonatTate the distnbuthee DFEFE!'T:.' UG the stat=meant
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Properties of Real Numbers

Property Addition Multiphication |
Commiutative Property a+bh=b+a gl = Begr
Azsociative Property A+ Brei=iarBive ] bopt | o | o o
Distributinve Property Lol RV TV
Identity Property a+l=a g =i
1
Inverse Property o+ =)= .g.; =l
PFractice Sat

Match the property with the corect description.

Aoditien Imvoms Changing e omer 1 addiion wil nol change the ouoomes as long
h— 2% you move B Sign RS with S numier

Property
> Multiniostive | Emuﬂ:ﬂ-ﬂmm-m-ﬂtmmm
3___ | Destributive Property Faro added b Ay number gives you Srat came numibers
In Commutaties Property Sy mumber b equel bo feed,
H of Acdition

Commutativa Property | cam repisce ANy rumber with another murmbesr of equal vake.
Sl— | of Muitication
Gi____ | Properiies of Equality Any number multipfied by 1 gives you Tal same Fumber.

iderritty Property o Cranging Fe onder In muitplication does not change the ocutcoms as
n— Addition iong as ¥ou move the Sign I font weth She nusber
) idartity Proparty of AuRniying Dy Te recpmo Soul one.
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EFT‘I'I.'Id:I‘hFI:IPI‘I]Iﬂ' wcives both mddison and subiracbon. | can add frsl dhen matiphy or
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| cam add, sublrscl, musiphy or divide boiy sides of an eguaton by

Ml | Substfution Property the came rumbsr and i ks the squation balancsd.




Simplitying Radicals

Whean we muitiply a number times tseif the prodoct = a perfect sguare:

Trarnsdatson
1= 1 One “squared” equals one 1X1=1
=4 Two “squared” equals four 2x2=4
=0 Threse “squared” equalamne, 3x3=9

The numbses 1, 4, and 9 are just three of an infinite et of perfect squares.

Practice:  Provide three more parfect sguanss.
| P 2 3

Whean we muttiply a number tmes teeif thres imes the product 5 2 perfect
culbe:

Trarslatan
¥ =1 One “cubed” eguats one Ix1x1=1
P =8 Two “cubsed” equals four 2%2x2=8
P =0 Thres “cubed” equals nine. 3x3x3=27

Practice:  Provide three more perfect cubes.
n . I L



When we find the square oot of 8 number, we are answering the guestion,
“What number was squsred o produce this number?”

Example 1: /36 Wnat numiber wes squared to producs “36" 1
6 = 36

Therefore, you will simplify by writing the soluticn:

V=6

Example 22 4/ 123 What number was cubed to produce “125"7
=123

Theretore, you will simiplify by writing the solution:

vi25=3

Yo will be required to find the squars root of a number that = not a perfect square.
Yeu will, also. Be requeed fo find the cube root of a number that = not a parfect cubsa.
In thess cases, you must write the expression In simplest radical form.

FR=call that perfect squares are the product of a number being multiplisd times itesif
Geametrically, sqguares take this form:

a 3

1 sajuiare wnil i sy unit B sojLiere unil



Example 3: /12

A square cannot be created with 12 BUETS Units:

L] k"

k

|

Algebralcally, we will find perfect squares In this figure and write 4/ 12 in

simiplest radical form. This will b2 accomplished Dy rewstting the expressson under the
radical Bs a product of prime factors:
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Example 4: /40
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Topic 2: Translating Word Problems into Equations

Most of the time when someone says “word problems” there is automatic panic. But
word problems do not have to be the worst part of a math class. By setting up a
system and following it, you can be successful with word problems. What should you

do? Here are some recommended steps:
1. Read the problem carefully and figure out what it is asking you to find.

Usually, but not always, you can find this information at the end of the problem.

2. Assign a variable to the quantity you are trying to find.

Most people choose to use x, but feel free to use any variable you like. For example, if
you are being asked to find a humber, some students like to use the variable n. It is

your choice.

3. Write down what the variable represents.
At the time you decide what the variable will represent, you may think there is no
need to write that down in words. However, by the time you read the problem several

more times and solve the equation, it is easy to forget where you started.

4. Re-read the problem and write an equation for the quantities given in the
problem.



This is where most students feel they have the most trouble. The only way to truly
master this step is through lots of practice. Be prepared to do a lot of problems.

5. Solve the equation.

The examples done in this lesson will be linear equations. Solutions will be shown.
However, they may not be as detailed as you would like.

Answer the question in the problem.

Just because you found an answer to your equation does not necessarily mean you are
finished with the problem. Many times you will need to take the answer you get from
the equation and use it in some other way to answer the question originally given in
the problem.

7. Check your solution.

Your answer should not only make sense logically, but it should also make

the equation true. If you are asked for a time value and end up with a negative
number, this should indicate that you’'ve made an error somewhere. If you are asked
how fast a person is running and give an answer of 700 miles per hour, again you
should be worried that there is an error. If you substitute these unreasonable answers
into the equation you used in step 4 and it makes the equation true, then you should
re-think the validity of your equation.

Let's Practice: Cover the answers and try to set up equation and then check
yourself.

i. When 6 is added to four times a number, the result is 50. Find the humber.

Step 1: What are we trying to find?
A number.

Step 2: Assign a variable for the number.
Let’s call it n.

Step 3: Write down what the variable represents.
Let n = a number

Step 4: Write an equation.

We are told 6 is added to 4 times a number. Since n represents the number, four times the
number would be 4n. If 6 is added to that, we get 6 +42 . We know that answer is 50, so
now we have an equation & +42=50

Step 5: Solve the equation.

6+4n=>50
dn =44
n=11



Step 6: Answer the question in the problem
The problem asks us to find a number. We decided that n would be the number, so we
have n = 11. The number we are looking foris 11.

Step 7: Check the answer.
The answer makes sense and checks in our equation from Step 4.

6+4(11) =6 +44 = 50

ii. The sum of a number and 9 is multiplied by -2 and the answer is -8. Find the
number.

Step 1: What are we trying to find?
A number.

Step 2: Assign a variable for the number.
Let’s call it n.

Step 3: Write down what the variable represents.
Let n = a number

Step 4: Write an equation.
We know that we have the sum of a number and 9 which will give us n + 9. We are then

told to multiply that by -2, so we have —2(n +9). Be very careful with your parentheses
here. The way this is worded indicates that we find the sum first and then multiply. We also

know the answer is -8. So we will solve -2(r+9)=-8
Step 5: Solve the equation.

-2(z+9)=-8
-272-18=-8
-22=10
n=-=5

Step 6: Answer the question in the problem
The problem asks us to find a number. We decided that n would be the number, so we
have n = -5. The number we are looking for is -5.

Step 7: Check the answer.
The answer makes sense and checks in our equation from Step 4.

—2(n+9)= —2(-5+9) =—-2(4) = -8

ifi. On an algebra test, the highest grade was 42 points higher than the lowest
grade. The sum of the two grades was 138. Find the lowest grade.

Step 1: What are we trying to find?
The lowest grade on an algebra test.

Step 2: Assign a variable for the lowest test grade.
Let’s call it /.

Step 3: Write down what the variable represents.
Let / = the lowest grade



Step 4: Write an equation.
Whatever the lowest grade is, we are told that the highest grade is 42 points higher than
that. That means we need to add 42 to the lowest grade. This tells us the highest grade

is {+42, We also know that the highest grade added to the lowest grade is 138. So,
(highest grade) + (lowest grade) = 142. In terms of our variable, (I+42)+() =138

Step 5: Solve the equation.
(+42)+(H =138

2i+42=138
21=96
=48

Step 6: Answer the question in the problem
The problem asks us to find the lowest grade. We decided that / would be the number, so
we have /| = 48. The lowest grade on the algebra test was 48.

Step 7: Check the answer.
The answer makes sense and checks in our equation from Step 4.

(48 +42) +(48) = 90 +48 =138

iv. At the end of the day, a pharmacist counted and found she has 4/3 as many
prescriptions for antibiotics as she did for tranquilizers. She had 84
prescriptions for the two types of drugs. How many prescriptions did she
have for tranquilizers?

Step 1: What are we trying to find?
The number of prescriptions for tranquilizers.

Step 2: Assign a variable for the number of tranquilizer prescriptions.
Let's call it t.

Step 3: Write down what the variable represents.
Let t = number of tranquilizer prescriptions

Step 4: Write an equation.

We have to be careful here. The pharmacist had 4/3 as many prescriptions for antibiotics as
she did for tranquilizers. Let’s think about this in terms of numbers first. Suppose there
were 3 tranquilizer prescriptions, 4/3 as many would mean there were 4 prescriptions for
antibiotics. Or if there were 30 tranquilizer prescriptions, then 4/3 as many for antibiotics,
would mean there were 40 antibiotic prescriptions. In each case, we are taking the number
of tranquilizers and multiplying by 4/3 to get the number of antibiotic prescriptions. So if tis

=i
the number of tranquilizer prescriptions, then 3" is the number of antibiotic prescriptions.
We are told that together the two types of prescriptions add up to 84. So we end up with
4
t+—=t=84
the equation 3 .

Step 5: Solve the equation.



4
t+—t= 84
3

7
§£= 34
t=36

Step 6: Answer the question in the problem

The problem asks us to find the number of prescriptions for tranquilizers. We decided

that t would be the number of prescriptions for tranquilizers, so we have t = 36. There were
36 prescriptions for tranquilizers.

Step 7: Check the answer.
The answer makes sense and checks in our equation from Step 4.

(36) +f3(36) = 36+48= 84

V. In a given amount of time, Jamie drove twice as far as Rhonda. Altogether
they drove 90 miles. Find the humber of miles driven by each.

Step 1: What are we trying to find?
The number of miles driven by Jamie and by Rhonda.

Step 2: Assign a variable.

Since we are looking for two numbers here, we need to choose which one we will assign

a variable to. The number of miles driven by either Jamie or Rhonda will work. We need to
just choose one and move to Step 3. Let’s assign a variable to represent the number of
miles driving by Rhonda

Let’s call it R.

Step 3: Write down what the variable represents.
Let R = the number of miles driven by Rhonda

Step 4: Write an equation.

We know that Jamie drove twice as far a Rhonda. As with Example 4, let’s think about this
in terms of numbers before jumping into an equation. If Rhonda drives 10 miles, then Jamie
will drive twice as far which would be 20. So whatever amount Rhonda drives, Jamie’s
amount will be two times that number. We have already decided that the number of miles
driven by Rhonda is R, so the number of miles driven by Jamie is 2R. Together they drove a

total of 90 miles. So we have (Rhonda) + (Jamie) = 90, or R+2K=90

Step 5: Solve the equation.
R+2R=90

3R=90
R=130

Step 6: Answer the question in the problem

The problem asks us to find out how far Rhonda and Jamie drove. The solution to

the equation tells us R = 30, which means Rhonda drove 30 miles. Now we have to find out
how far Jamie drove. She drove twice as far as Rhonda, so the distance would be 20 miles.



Step 7: Check the answer.
The answer makes sense and checks in our equation from Step 4.

(30) +2(30) = 30+ 60 = 90

vi. Karen works for $6 an hour. A total of 25% of her salary is deducted for
taxes and insurance. She is trying to save $450 for a new car stereo and
speakers. How many hours must she work to take home $450 if she saves
all of her earnings?

Step 1: What are we trying to find?
The number of hours Karen needs to work.

Step 2: Assign a variable for the number of hours.
Let’s call it h.

Step 3: Write down what the variable represents.
Let h = the number of hours Karen needs to work

Step 4: Write an equation.

However many hours Karen works, we multiply that number by 6 to find out how much she
earns. For example, if she worked, 10 hours, she would make $60 before taxes and
insurance. So her salary before taxes and insurance will be 6h. From that amount, we have
to subtract the amount taken out for taxes and insurance. 25% of her salary is taken away.
We need to write 25% as a decimal which gives 0.25. But we have to take 25% OF her
salary or 25% of 6h. Karen’s goal is $450. We can now write an equation.

(Salary) - 25%(Salary) = 450

6k — .25(6k) = 450

You may wonder why we did not use a dollar sign in the equation. Some students find the
extra symbols distracting. It will be necessary to include dollars as part of any answer we
may give involving money in this problem.

Step 5: Solve the equation.

6k — 25(6%) = 450
6k — 1.5k = 450
4.5k = 450
=100

Step 6: Answer the question in the problem

The problem asks us to find how many hours Karen needs to work. We decided that h would
be the number, so we have h = 100. Karen needs to work 100 hours to reach her goal of
$450.

Step 7: Check the answer.



The answer makes sense and checks in our equation from Step 4.

6(100) — .25(6(100)) = 600 — 150 = 450

vii. The length of a rectangular map is 15 inches and the perimeter is 50 inches.
Find the width.

Step 1: What are we trying to find?
The width of a rectangle.

Step 2: Assign a variable for the width.
Let’s call it w.

Step 3: Write down what the variable represents.
Let w = the width of a rectangle

Step 4: Write an equation.
We know the length is 15 inches. We also know the perimeter is 50 inches. Perimeter is the
distance all the way around a figure. So to go all the way around a rectangle, you have

Perimeter = width + length + width + length.
Since length is 15 inches, width is w, and perimeter is 50, we get

P=w+i+w+! or FP=2w+2!

Step 5: Solve the equation.
P=w+it+w+!

50=w+15+w+15

50=2w+ 30
20 =2w
10=w

Step 6: Answer the question in the problem.
The problem asks us to find the width of a rectangle. We decided that w would represent
width, so we have w = 10. The width of the rectangle is 10 inches. Don't forget your units.

Step 7: Check the answer.
The answer makes sense and checks in our equation from Step 4.

10+154+104+15= 50 inches

viii. The circumference of a circular clock face is 13.12 centimeters more than
three times the radius. Find the radius of the face.

Step 1: What are we trying to find?
The radius of the face of a circular clock.

Step 2: Assign a variable for the radius.
Let's call it r.

Step 3: Write down what the variable represents.



Let r = the radius of the clock face

Step 4: Write an equation.

First we need to know a formula that will relate circumference and radius since those are
two pieces of information in the problem. The formula for the circumference is C'= 272 . We
are told that the circumference is 13.12 centimeters more than three times the radius.
Three times the radius translates into 3r. Now we need to add 13.12 to that to get

an expression for circumference.

C=3r+13.12

We now have two expressions for circumference. Since the circumference of a circle doesn’t
change, these two expressions must be equal. Now we can set up the equation

> +13.12=2m

Step 5: Solve the equation.

In some classes your teacher may want you to leave 7 in its exact form rather than
approximating the value as 3.14. We will use the approximation here. If your teacher wants
you to leave 7T as part of your answer, you should ask how to do that.

F+13.12=2nm
F+13=2(3.14)r
F+13.12= 6.28r
13.12=3.28r
4=r

Step 6: Answer the question in the problem

The problem asks us to find the radius of the clock face. We decided that r would be the
radius, so we have r = 4. The radius of the clock face is 4 centimeters. Don’t forget your
units.

Step 7: Check the answer.
The answer makes sense and checks in our equation from Step 4.

A4)+13.12=2(3.14)(4)
12+13.12= (6.28)(4)
25.12=25.12

Practice Word Problems:

1. Twelve added to 3 times a number is 54. What is the number?

2. If 4 is subtracted from twice a humber, the result is 10 less than the number. Find
the number.

3. Twice a number is added to the number and the answer is 90. Find the number.



4. Jose has a board that is 44 inches long. He wishes to cut it into two pieces so that
one piece will be 6 inches longer than the other. How long should the shorter piece
be?

5. The sum of a number and 9 is multiplied by -2 and the answer is -8. Find the
number.

6. On an algebra test, the highest grade was 36 points higher than the lowest grade.
The sum of the two grades was 134. Find the lowest grade? Find the Highest Grade?

7. At the end of the day, a pharmacist counted and found she has 2/3 as many
prescriptions for allergy medication as she did for asthma medication. She had 115
prescriptions for the two types of drugs. How many prescriptions did she have for
asthma medication? How many for allergy medication?

8. In a given amount of time, James drove twice as far as Mac. Altogether they drove
351 miles. Find the number of miles driven by each.

9. Alaisha works for $9 an hour. A total of 23% of her salary is deducted for taxes and
insurance. She is trying to save $885.60 for a new iPhone. How many hours must
she work to earn $885.60 if she saves all her earnings?

10. The length of a rectangular map is 8 inches and the perimeter is 40 inches. Find the
width.

11. The circumference of a circular clock face is 17.27 centimeters more than two times
the radius. Find the radius of the face.




Answers:

n=14
n=-6
n=30
a=19
a=-5
lowest grade=49
highest grade =85
7. 69 prescriptions for asthma drug
46 prescriptions for allergy medicine
8. 117 miles for Mac and 234 miles for James
9. 80 hours
10. W=12
11. R=5.5

ounspLNE=

Topic 3:
Solving Equations: 1, 2 and Multi-step equations
Verifving Solutions to Equations

The solution of an equation is the replacement number for the variable that results in a true
equation.

Example: 3x—2=13

In the replacement set {4,5,6}, which one is the solution?

3(4)-2=13 3(5)-2=13 3(6)—2=13
12-2=13 15-2=13 18-2=13
10=13 False 13=13 True 16=13 False

The solution is 5.

Practice:
Find the solution of each equation if the replacement set is {-2, 0, 2}

1) 5+z=3 2) 1=7z2-(-1) 3)82+5=2z-9



Solving One-Step Equations (addition and subtraction)

/\ You must get the variable (letter)
by itself!!!!

Steps:
1) Isolate the variable by adding or subtracting whatever is with the variable to get rid of
it!
2) Check your solution

Examples:

1) m—-10=14 (the opposite of subtraction is addition) Check:
+10 +10

m =24 € answer

2) a+9=-3(the opposite of addition is subtraction) Check:
-9 -9

a =-12 <€ answer

Practice:

1) x+15=18 2) n-6=-9 3) p-(-5)=1

Check: Check: Check:




4) -7+w=-2 5) 38=v+11 6) y—(-6)=-7

Check: Check: Check:

Solving One-Step Equations (multiplication and division)

Steps:
1) Multiply or divide to get the variable by itself!! (Use the opposite operation)
2) Check your solution
Examples:
1. 2m = 16 (the opposite of mult. is division) Check:
2 2

m=8 € answer

2. a =-7 (the opposite of division is mult.) Check:
4
4
4la_ 4[4
1/4 1
a =-28 € answer

Practice: Don’t forget to check your answers!!!



1) 3x=27 2) -%:—5 3 g
X
4  -6w=-66 5) 6=-10v 6 5=-,

To isolate a variable that is multiplied by a fraction, we move the fraction to the other side of the
equation.

To move the fraction, we multiply by the reciprocal (flip it !) of the fraction.

Examples:
1). gx =9 (the opposite of multiplying by a fraction, is multiplying by the reciprocal).
2
2 e _x=0e 2 Check:
2) 3 2
x=13.5
2). —Zm =3 (the opposite of multiplying by a fraction, is multiplying by the reciprocal).
1
(-4)| —— | m =3(-4) Check:
4
m=-12

Practice: Don’t forget to check your answer!!!



Homework:

Solve by isolating the variable. Check your solutions!!

1. x+8=12

4. x+7=-22

7. x—63=17

10. x—-17=22

13. x-9=-27

2. x+7=30

5. x-15=-34

8. x+86 =47

11. x+11=-23

14. x+13 =-37

4).

4
24==
2V

3. x—-13=44

6. x+14=121

9. x+9=25

12.x-23=-7

15. x+22=11




16. x+29=4

Multiplication and Division Equations:

1. 8y =48

4. 1.5=-3w

16. 1.2y =9

17. x—19=-33
2. -6x=42
5. 0=-0.6y
7
8 —n=1
4
11 3 =-3
. 5 y
4 1
14, —n=-—
5 4
17. -4x=12.8

18. x—9=-27

3. 3.6=12n

6. 18 =0.5x



Solving Two-Step Equations

Steps for isolating the variable:

1) Add or subtract first to remove anything that is with the variable
2) Multiply or divide second to solve for the variable

Example:
Problem: 3x-8=7 Check:
Step 1: +8 +8 (AddS8)

Step 2: 3x =15

3 3 Divide by 3

Solution: x =5

Practice: Check your solutions!!!!

A) 12=-3k+3 B) 5-2f=19 C) -31=-6w-7

D) 6+7r=13 E) -8=8-2c F) -4s+1=9



Solving Two-Step Equations with Like Terms

Steps for isolating the variable:

1. Simplify both sides of the equation by Combining all Like Terms
2. Add or subtract first, to move values to the opposite side of equation
3. Multiply or divide second, to finish moving values to opposite side

Example:
Problem: 2x-17+5x= 4
Step 1: 7x =17 = 4
Step 2: +17 +17
Step 3: 7x = 21
7 7
Solution: x =3
Practice:

A) 19 = -3k + 3 -5k

D) 3r-17+7r=13

Combine the 2x and 5x

Add 17

Divide by 7

B) 5—2f+4f=23

E) -8=8-2c+7c

Check:

C) -8=-6w +12 +2w

F) 9s-4s+1=-9



Solving Two-Step Equations using the Distributive Property

Steps for isolating the variable to one side of the equation:
1) Distribute: Simplify both sides of the equation by distributing.
2) Combine Like Terms: Continue to simplify by combining any like terms.
3) Add or subtract first, to move values to the opposite side of equation.

4) Multiply or divide second, to finish moving values to opposite side.

Example:
Problem: 2(2x—8) +3x =12 Check:
Stepl: 4x—-16+3x =12 Distribute the 2
Step 2: 7x—16 = 12 Combine the 4x and 3x
Step 3: +16=+16 Add 16
Step 4: 7X = 28
7 7 Divide by 7

Solution: x=4 ~
Example: g
Problem: 5(x+3)—-2=-7 Check:
Step 1: 5x+15-2=-7 Distribute the 5
Step 2: 5x +13 =-7 Combine the 15 and (-2)
Step 3: -13  =-13 Subtract 13
Step 4: 5x =-20

5 5 Divide by 5
Solution: x=-4
Practice:
1. 43x+5)=8 Check: 2. 3(x+1)-2=7 Check:

3. 3p-8(1+p)=12 Check: 4. 6(2+y)-4=-10 Check:



A A

HOMEWORK
Solve and check your answers.
1. 2x-5=11 2. 5x—=7=13 3.4x+1=9
4, 8x+3=19 5. -3x—-4=8 6. -6x+3=-9
7. 2x+25=13 8. 14—-x=22 9. 2x+7=13
10. -4x +10=38 11. -12x—17 =-89 12. 6x+ 14 =-64
13. 13x-29=153 14. 7x+ 15=-20 15. 16x—-55=41

16. 45—-13x =58



1. Combine Like Terms
Solve and check your answers. 2. Add or Subtract

3. Multiply or Divide

1. 16x+42-13x=24 2. 23x—14-7x=82
3. 14x+43 -25x =219 4. -17x—22-8x=128
5. 28x+39+7x =319 6. 13x+12-19x=-24
7. 19x—22+7x=30 8. 14x+25-11x =37
9. 37x—14 + 19x =154 10. 36x—21-24x=-105
11.51x + 18 - 29x =-114 12. 48x—-13-24x =131

13. 55x +21+17x =165 14. 23x + 18 + 24x =-358



Warm —up Solving Equations using the Distributive Property

1. 4(2x +7) = 108 2. 8(3x+1)=128 3. -6(5x +2) =198
4. 8(-3x—1) = -80 5. -7(4x—7) = 105 11. 3(4x—7) =135
7. 10(5x—3) =20 8. 7(2x—4) =28

Solving Two-Step Equations with Variables on Both Sides

Steps for isolating the variable:

1). You must get the common variables to the same side of the equation by adding or subtracting
the smaller of the two.

2). Add or subtract, to move values to the opposite side of equation.

3) Multiply or divide, to finish solving for the given variable.



Example: Problem: 3x —20= 4-5x

+ 5x + 5x Move the -5x over to the 3x and combine
Step 1: 8x —20= 4
Step 2: +20 +20 Add 20 Check: 3x-20=4-5x
33)-20=4-53)
Step 3: 8 = 24 9-20=4-15
8 8 Divide by 8 -11=-11 vV
Solution: Xx =3
Example :
Problem: 8x+ 25 = 3x
-3x - 3x Move the 3x over to the 8x and combine
Step 1: 5x +25=0
Step 2: -25 -25 Subtract 25 Check: 8x+25=3x
8(-5) + 25 = 3(-5)
Step 3: 5x = -25 -40 + 25 =-15
5 5 Divide by 5 -15=-15 v
Solution: X = -5
Practice:
1) 4x+7=5x-10 2). 6y—8=-12-2y 3). 3m+4=8m+19

4), 5x +12 =9x 5). n—=15=4n



w

I

(o)}

. 2x—=7=3x+4

.-7c+9=c+1

. 4(2y—-4)=5y+2

. -6=(-2n)=3n-(6+5)

. 4(t+5)-3=6t—-13

. 2(r=4)=5(r+-7)

Classwork/Homework

11. 9a+5=3a-1

12. 6(x—9)=4(x-5)

13. 2(x—4)+8=3x-8

14. 3x—3=-3x+-3

15. -10x+6=-7x+-9

16. 5+ 3x=7(x +3)



1
7. 7-6a=6-7a 17. —x+3=5x+15

8. 12m-9=4m+15 18. 2x+6=5x-9
9. 8(x—3)+8=5x-22 19. 4e—-19=-(e + 4)
10. 3c—-12=14+5c 20. 5t+7=4t-9

Rewriting Equations for a given Variable

Rewrite in terms of the variable indicated:

1). D=rt, fort 2. A=bh, forh

formula for distance formula for area of a triangle
solve for t, means get to t = ???7??7? solve for h, means get to h = ???
since r is being multiplied by t, since h is being multiplied by b,
divide r into both sides divide both sides by b

d rt A bh

—=— leaves —=— leaves

ror b b

r b

3. i=prt Many times we solve for y:



formula for finding interest 4) 2m+y=r

solve for r solve fory: since adding 2mtoy
therefore, divide both sides by pt subtract 2m from both sides
L_prt leaves 2m+y-2m=r-2m, leaves
pt pt

< r y=r-2m

pt

Practice - Solve fory.

1) x-2y=1z 2) -2x-3y =10

3) 3x+§y=15 4) x+Z= 10

\ \

Homework

1. a+b=cforb 2. x+y=zfory

3. 3t+u=vforu 4. x—y=1zforx

5. x—y=zfory 6. 2x+y =z forx



7. 2m+y=rfory 8. a—b=cfora

9. a—-b=cforb 10. st+u=vfort

Review for Test

Solve the equation, by getting the variable by itself.

1). x+5=11 2). x-8=-14 3. x=-2
5
1 1 X
4). 6x=-24 5). —x=2 6). —=—
3 318
7). 7x+5=33 8). 45 = 20x - 35 9). 25 = §+13

Solve the equations by combining like terms, then getting the variable by itself.

10). 4x + 2x = 12 11). -3x +x = -16 12). -7x +6 + 9x = 20



Solve the equations by putting the variables on the same side combining, then getting the

variable by itself.
13). 3x=2x+2

A

e

1) x+3=2

4) 2+x=7

7) 4x+10 =46

10) 2x—2 +5x =33

13) 8—-7x=x—-8

14). 27 - 4x = bx

15). 8x-4=3(x-2)

A

Classwork/Homework N

p) QA

i
2

5) -7x+2=51

8) -3x+7=7

11) 4+ 3x + 6x =58

14) 4 +4x =x+ 22

3) 3x=-12
6) 10+x=8
24

9) —=5x—x+6
3

12) 6x+8=7x+8

15) 8—4x=-3x+%



76

16) -5(bx—9) = " 17) -4(5 + 6x) = 244

18) 2(4—x)=-2 19) 6(7—-7x)=-378

Solve fory: Solve fory:

20) 6x+y=8 21) 5x—10y =15
Solve for m: Solve for n:

m

22) d= 23) PV =nRT



Hemp
e

KEY)

Bicck

Hamewerik:

Solve by Isolating the variable. Cheok pour solutipns!f

1 x+B=13

X=1

X =de
L= 37
J:{:*fj’

16 z+3%=24

X =25

1. K4 T=30
X=23
& ox—15=-34

%= =19

Boxt+tHa=47
X=-39
5 O B |

y =-3Y

fl. 413 =-37

2=

i7. x—19=-33

= -1

T =13 uiq
=57
Boxe Ll =131

l:{.-:-;";f."f

G gi0=24
¥ =l
NLN-23= 7
K=l
15 xe22-11

¥i==]

18 g-0=-27

=%

—



Multgkcatn and Dhizon Eousiions:

L By=28 2, =43
H = [rg ;{ =]
4 15=-3w 5, 0w-06r
LL'I = _i's_ ﬁ
7, o=y & %h:l
- 2 3
4= Fi==
] 1
10, Syen 1 -Zyed

x 41

13 H-l-.- 14, —'ﬁ'-—;
-5

X=-le 7= 7o
1B 1.2y = B 17 A= 128

0"{:?*5_ = =5 3

5 - =-§:
=5
X L
m ol

® =373

/==



o LEM i

Mame
HOMEWORK
Sokae and chieck your srsees.
L X~5=]11 2 EBR=T=]13 1 Ax+1ed
k=¥ K= Y. =%
4, Ex=l=119 5 -i=d=j b -BE+3J=.§
=7 K=~ X =2
ToIn+d5=11 B ld-a=]} i, Jga¥=13
E.lf = fé, o r-f :{ =5
10, As+ 10 =38 i1, -I!:—!J‘:-!:EI' 1L, 6 & i = G4
L==7 ¥ =6 % = )3
1 Pig -39 = 163 14, Ta+ 15 =-10 15 1bx-55=d]
e Y =5 ¥ =b
15 4w+ 7= 10 17, Edw+1| =128 18 -Bai5e + 3 = 19K
= 0§
§ 1;4..;5‘ e

f'aj'— le?{;::lll

% Bf-3x- 1| =-B0

S

X =5

L -Fg =T =105

X =T

21, Bk-7)=135

X:-'r_:..-?}u



Haw e work

e

in
e

Db

Solve and check your answers,

1. Combing Like Terms
2. Addar Sabbract
3. Multpéy nr Diuida

1. lm+a2-1ly=i4

(=-b

3. 140+ 43— 250 = 218

AT

5. I8¢+ 38+ T = 1S

X =%

T A% =0 P = 3

(=2

W ATe =14+ | Ax =154

N=3
11,5154 186 = i5x = -114
(=l

1% 83x =31+ 1fx =185

Y = -

|
2 235~ 14~Ti=H2

L
4. -ITi=3T = s = 115

K=t

E I¥gedd-1%=-3d

W= Lo

B 145+ d5—11a=37

(-

10 96k — 21 — 2aw = -10%

.K:__f

X = b

14. Z3x+ 183+ 385 = 353

k=4



Loing Equations using the Distribetive Progemy

1 &= 3 kr+ 1] +7x

H=bt 434 Tx

:£=f31}%
F
| 5

we= I3

3|, 11m JGm =5 = 25

-5 = |§E —."il'ﬂ—ﬁ_fj

-5 = mﬁ ﬂﬁg

2}, 40= 22y 5] +2y
~Ho = dy-1244w

Bl &lk+2)=3nh =B

Bik-3h =0

h A=



Homework - 2-Step Equotions Nome: %é_ :'
LAFEE? i'r

Variables on Both Sides Hiock:
Lodg="=3844 _I_ Il Sarf=3a=1
I
y=={ a® =
ZoaTotRac+t ]l [2. Alx=5]= Hx—"5)
f"‘l s =1
3 Ak —d|= %+ 1 13, 2 —4] + K= Ax -8
i, -A—{-2n)= in—|f+ 5} FE e L

n: 5 No solshon

5. &t + 5p-2 =19 15, <10k 4 6= Ta+ -9

F =5 x;ﬁ

"



B Zr—a)=5r+-7]

=9

2 [2m-3=dri+ 13

- P
mr-..-

I P | Y R

;:{ 2 =

1, 3Ac-12=1&+5¢C

=

==
3

WS+ Il n=-3

1B In+G=fu~8

19, de—18=-{= «4)

£=5o

0 St=Y=z K-8

=l



1 a+sh=clorhk

= —ate
A Frru=vinru

u= - 3t v

1oEmeyzriury

j(: - It
{

8 g—bk=cfarb

1:'} = i~ .

Homewark

Date Biock
L ury=afory

g = -t &

4, p=y=2lory
(=4t2

B, Zu+yaziory

= -'_g,_.L-&

B.a—h=clora

g =btl.

18, ot + u = far g

t = /- A
3



Topic 4: Slope & Equations of a Line

Finding Slope from Two Points

change iny

slope = change in x

rise

Given two points (-2, 3) and (4, 6), think of some ways to
find the change in y values from point to point, and the

change in x values from point to point.

NN

I ) o O
u
L

slope Formula: [m - 2T h ]

Xz — Xj

ex.1) Find the slope between each set of points.

a. (3,-4),(-2.5) b. (2,5),(2.-1)

c. (4,-3),(3,-3)




Write the Equation of a Graph Steps:

1. Find the y-intercept.
2. Calculate the slope.
3. Use y=mx+b: replace m with slope, and b with y-intercept.

ex.3) ex.4)
T ™ — | 0Ty ™—
T e
mﬁ_“ | / |




Point-Slope Form &
Finding Equation of a Line Given Two Points

Point-Slope Form

y—y,=m(x—x)
00ordinate s1o AYEOINToMIDE line

Example 3: Writing Linear Equations in Slope-
intercept Form

Write an equation in slope-intercept form for
the line with slope 3 that contains (-1, 4).
Step 1 Write the equation in point-slope form:

y =y, = m(x = x,)

y=-4=3[x-(-1)]
Step 2 Write the equation in slope-intercept form by
solving for y.

L Rewrite subtraction of negative
y-4=3(x+1) pumbers as addition

y-4=3x+ 3 Distnbute 3 on the right side.
¢ 4 + 4 Add 4 to both sides.

[y=3x+7]




Finding Equation of Line Given Two Points{(Method 1)

Write an equation in slope-intercept form for the line through the
two points.

A (1,-4) and (3, 2) B (4,-7)and(0,5)

Step 1 Find the slope. Step 1 Find the slope.

Ya—h 3—{—”_5_ o g 4 OO

m___l_..—_li_ ;;—l _5_3 r”_.[:_'l'|_

Step 2 Substitute the slope and Step 2 Substitute the slope and
one of the points into the one of the points into the
point-siope torm. point-siope torm.

Y=y =mx—x) ¥=¥, =mx—2x)

y=2=3(x—-3) Choose(3 2

Step 3 Write the equation in

slope-inte Orm. iy ;S
SleppEsiniierap b Step 3 Write the equation in

o R g5
y—2=3(xr—3) slope-intercept form.
y—2=3x-9

+2 + 2

(=57 )




Finding Equation of Line Given Two Points (Method 2)

Write the equation of the line that goes
through the points (1, 6) and (3, -4)

m;u

Xz =¥

4.6 10
Y=mX+Db 3-1 2
5::[-5]{1}+|3
B=-5+b
+5 +!_H
11=b | Y=-5X+11]

Try Using Both Methods:

Find the equation of the line in Slope-Intercept Form
that passes through (2, 5) and (3, 9).

Solve Using Method 1 Solve Using Method 2




Find the slope of the line through each pair of points.
1. 2.
(-16, 7), (~15,17) (16, 1),(17,7)

Find the slope and y-intercept of each equation.

3 2y - 10 = —4x

Write an equation in the slope-intercept form

4. 5.

through: (-2, 1) and (-4, -3)

A

Write an equation in point-slope form of the line that passes through the given point and
has the given slope

6.



(-6, -2 m=3

8. through

(4,7) and (5, 1)

Find the x- and y-intercepts of each equation and then graph the line.

9.
3x -y =9 AR
iNENENI -
EFEERFERED K I EEERE]
| nX SRREEREERE
| HERERRRREaE




Write each equation in standard form using integers

10.

y = -3x

11.

Write an equation of a line (in standard form) that has the same slope as the line
3x — 5y = 7 and the same y-intercept as the line 2y — 9x = &.

Write an equation of a line that is parallel and an equation of a line that perpendicular to
the given information
12.

4
Slope = — 3 y-intercept = 1

Parallel:

Perpendicular:




Topic 5: Systems of Equations

MOTES - S¥5TEMS OF LUNEAR EQUATIONS

System of Equations — a set of equations with the same variables

Solution of the system — an ordered pair that is a solution to all equations
is a3 solution to the eguation.

a. one solution

b. no sofution

C. an infinite number of solutions
Other terminology

consistent — a system that has at least one solution
a. independent — has exactly one solution

b. dependent — an infinite number of solutions
inconsistent — a system that has no solution

{two or more eqguations graphed in the same coordinate plane)

Mumber of Solutions

i ) o Infinitely mamy
(solutions are where they | exactly one solution ni sofution H
; solutions
mi=rsect)
. consistent and i ! consistent and
Definitions . mconsistent
independent dependent
. &
Gﬁl}h " E L -\F‘

***To solve a sysfem of equalions by graphing simply graph both equations on the
same coorainate plane and find where they intersect.




THREE METHOD'S FOR SOLYING SYSTEMS OF EQUATIONS

1 Graphing

: yuly=1]
a Graph one equation 1
b. Graph the other eguation on the same plane. ¢ = —3 5 |
C. Firad the point, or points. or imtersection. 3 g
|l'I ;
E'HI ....... } —d
------ ll..-
- i5 the sodution to the systam. }
it is consistent and indasendent: T _. - I |-J. ‘ |1
1 -l 1 1 4 oy L ¥ 23 13 N
v SR SRR A NSNS
8 I N e N I
...... AT
F
Ex2: x-2T=0y
8=x—-9¢
ko
.............. :—E?:g}r 13::—9};
O O e o O 0 R . .
............... 7
.................. ==X —x+18=—9y
) 2 9 8
EEEEEEEEY ENEEEEEEE — A
| 8 I A Y O I Y IR 3 ¥ =y B e
-k f - [ { LAl e Ll IITs
---n—n '_'_"—o-'-"‘!'_'_!_:._;_T_'—'_F :.' I.
-‘l—'_._.__;_._..—-l-l'._:_ |--g-4-+¢ _I_.Ell:j'r
o s ' [ —— ]
.................. The liner are sarslisl.
................... T.':misﬂmﬁar :
L it is inoonsishent.
2
Ex3: 2x+ 3y =15 and }r=—5.1r+5

They ore the same eguation 50 they

3p =—2x1+15 would grogh into the same Fne.
Iy _ =2x 1S

yoms e ——
¥ =%x+5 This systewm is consistent ond

dependant.



2 Substitution

If possible, solve at least one eguation for one variable.

Substitute the result imto the other eguation to replace one of the variables.
Solve the equation.

Substitute the value you just found into the first equation.
Solve for the other variable

Write the solution as an ordered pair.

mmoAan oW

(Cwick steps: Soive, Substitute, Solve, Substit

Ex1: By + 5y =2 ard
Bx+5(2x+4)=2
Bx+ 10x+20=2
18x+20= 2

—20 —20

18x = —18
ey _ —18
]2 - 1B

x=— e

It it consistant and independant

ExZ2: —2Zx+ 2w ——4 —x = —¥—4 [ler'ssolwe this one for x first]

=orr. 4

—2y+4)+2y=—4 AP
—2y —B+ 2y =—4 x
—/7;/—3+;a5::—4

—B = —4 Thiz iz o folse stotement, therafore this spstam hu_

Thae lines ore prrailel ond ore inconsishant.

Ex3: 2xt+wy="5h and —E-I—EJ:,_;:—].E
—2x =, —gx —3(—2x +5)=—15
y = 11'+52§ —6x+ 6x— 15 =—15
;,af’+ﬁ — 15 =—15
—15 = —15

This is g true stetement, therefore this syrrem has m it is conwstent and depencient.



3. Elimination
a Write both equations so that like terms are aligned vertically.
b huitiply one or both equations by a constant to get two eguations that contain at
least one set of exactly oppostte terms.
C Add the equations, elimminating one vanzble
d. Solve for the remaining vanable.
g, Substitute the value from (d] into one of the equations and solve for the other
varizble.
f. Write the solution as an ordered pair.
Exl: 6x+ 14y =45 —s Gx+ldy =6 — bxt+1dy =6
—4x—Ty=—11 —e2[dx—Ty=—11]—s —Bxr—ldy=-—
4. 1 =—1&
e R
! choose the first egustion o substitute x = 8 into. e
—_ 2
6(8) + 14y =5 ﬁ—_h““m.________ x=
48+ 14y =5 - i
—48 —48
14y = —43
uy a2
14 14
w=—3 The soiution f:u It is consistent ond indepandaent.
Ex2: Bx+2y=—10 — —HBx+Z2Zy=—10 —= —Bx+4 2y =—10
—dzt+y=—"2 —+ I4dx+y=-—3]—* — 2y =
Thit i i fabin ittt e i [ = 0 =—6
Thm Hrw aiw geaialial @ b i cotrids i |/v
Ex3: Gx+8y=—28 —* x4+ 8y =—28 —* bx + 8y = —28
—3x—4y=14 — 2[-Ex—4dy=14] — —6x —8y =28
T pr—— e 0=10

BSRESEE. ~1e equations sre the sxact same line
1t b5 consistent and depencent




Topic 5: Systems of Equations

Solving Systems|of Equations by Substitution Date

Safve each svstem by substitotion,

1} y=fx—11 2y Ix—3y=-1
—Lli— 3y=—T7 y=x-1

I py=-3x+5 ) —3x ~Iy=13
Sr—dy=-3 F==5x-17

Ay y=-1 6y y=5x—T
dr—3y=1H - = Fp==F2

Tzt y=6 &) —Tx-2y=-13
—Sx—yp=11 x—2y=11

9y —-Sx+y=-1 Il —Sx+y==3

—3x+by=—11 Ix—Bv=24

Period___



Solutions:

Solve each system by substitution

1y y=fx -~ 11
—ir— Jy=-T

(2 1)

T} —dx+ y=56
—Sx—y=11

(I

4 —Sx+ y=-12
Iz +6y=-112

(0, —1)

1) x—Iy=-—1
¥r=xr—1

(£ 3]

d) -3x - Jy=3
y=—5z—17

4 3]

) y=5x-7

B —Tx-2y=-13
x—-2y=11

(1, -4

I -Sx+y=-3
x—-8y=24

(@, -3



Solving Systems of Equations by Elimination
Solve each system by eliminstion

1) —dx—2y=—11
dr+ Sy=—24

Hx-y=11
e+ y=19

A —dx— Fy==125

—dx—Gy==13
Ty —bx+by=6

—fr+3y=-12
) Sx+y=9

1 —Ty=-1%

1) -3+ Ty=—16
—9r + 5y =16

7 dx+8p =20
—dx +3y=-30

4y -ax+5y=1
fy + 4y =—1i}

G Sr+ y=—16
-3x+ ¥y=-3%

B Tx+Xpy=14
Ex + 1y= 3

10y —dx +9y=19
x—3Fy=-06

12} -Tx + y=-19
—Zr+3y=-10




Solutions:

Solve each svstem by eliminstion

1N -dx—2y=—I2
x+By=-24

1h,—6)

Ha-—y=11
2+ y=19

LECL 1]

7} —Bx+ By=6
~Br + 3y=-12

5, @)

Q) Sx+ y=¥
10 —Fy=—18

(1.4)

1) —3x+Ty=—16
—fr +5y=16

-4, —4]

2y dx + By=120
—dx + 2y =—30
{7.-1)
4y —fx +5y=1
fr + 4y =—10
(-1, -1]

6 Ex +y=-1b
—Ixr + y=-5
(1, —4)

&) Tx+2y=124
Sr+2y=3)
L

12y -Tx+ y=-1%
~2r43y=-19

{2, -5



solving Systems of Equations by Graphing Cate

Solve each system by graphing
1} _1.'——%1+3

|
—X—73
? 3

) y=dr+3
V=T =1
_II'.'
e -
L
) y=—1
5
F=—I+4
E
et IR R B =,.




Solutions:
Solve each system by graphing.

5
I} pm——x+3
)}y 3"

i
e J
¥=3

b &

i
Vm—I—4
4
L
I.\_\_
—
I PR T &
=
H-h
=
o

4, —=3)

I y=4xr+3
Jm—1—1

- -
!
-
II
{
]
]
i-1, -1}
4 Y=-1
3
Fm——X+4
-
7 E & B :‘-:
l.: _1



Topic 6: Factoring & Solving Quadratic Functions

Simplifying Polynomials

Simplify the following polynomials:
1. (5p+6)(b+2) 3. (4x%2 —x—12) + (5x2—7x+9)

2. (6934892 —11g+3) — (792 —5g + 14) 4. (2h% +5h—1)(3h + 7)

Why do we factox?

We factor to either...

thing as asking for , or

2) To simplify rational expression.

1) To find the solutions of equations. To ask for the is the same :

Factoring Polynomials:

Step 1: The first step in factoring is to factor out a Greatest Common Factor (GCF).

e Greatest Common Factor (GCF) is

e To factor out a GCF:
1) Determine the GCF
2) each term by the GCF
3) Write the polynomial in factored form. NOTE: the GCF does not cancel
out. It must be written outside the grouping symbols!




State the GCF of each polynomial.

Ex1:2x + 4 Ex 2: 16x3 — 24x?

Ex 3: 20x*y® + 4xy? — 10x°y°z Ex4: 3x3+6x2—2x—4
Factor out the GCF.

Ex5: 3x2—3x—36 Ex 6: 2x%y—50y

Ex 7: 8x3 — 16x + 64 Ex 8: 12x3 — 21x% — 28x



Step 2:

Determine the number of terms in the polynomial

Why do care how many terms are in the polynomial?

e Binomial: terms
e Trinomial: terms
e “Quadnomial”: terms

Factoring “Quadnomials”

There are four terms in the polynomial, it is called a and we use the
method to factor.

To Factor by Grouping:
1) Factor out a first. Be sure it is written outside the parentheses in the final
answer.
2) Be sure the polynomial is in standard form, meaning...
o Group the first two and second two terms together.
o Factor out the of each set. If it works, the remaining factor should
be the same, and is, hence, a common factor.
Write the two factors.
Check by expanding, meaning distributing.

Ex9:x3+x%+4x+4 Ex 10: x* + x?y? — 5x2 — 5y?2

Ex11:3w3 —w?+3w—-1 Ex 12: x3 —3x% — 16x + 48



You Try:

1)y x3+2x2+x+2

2.) b3 +b%—2b—2

3.) cb>—b3+5¢—5

4) x3+2x>+4x+8

5.) 2x3 —6x2+3x—9

6.) 3x3+6x%2—2x—4

7.) 4x3 — 6x% + 10x — 15

8.) x3—5x2—x+5

9.) x3—2x%—11x + 12

10.) 12x3—9x? +4x—3

11.)  2x3+5x%2+6x+ 15

12.)  3x3—4x2+9x—12




Factoring Trinomials

To factor a trinomial in the form of ax? + bx + ¢
1) Be sure in standard form.

2) Identify a, b, & c.

3) Multiply ac & write in top section of X

4) Place b in bottom section

5) Find two numbers that equal ac AND add to b.
i. Don't forget the signs matter.

ii. Write in side sections.
6) Rewrite the trinomial as a “quadnomial”. The numbers in

the side sections split the middle term. Be sure you include
the variables.

7) Factor by grouping

8) Write the polynomial in complete factor form.

Team Practice:

1) x2+10x—11 12) x%+47x+10 3) x2—-2x—24

4) y2+8y+12 8) a?—11la+21 6) x?+13x—18

8) a?+ 11ab — 30b? 9) x2—10x+9



10) 4x%+8x+3 111) 3x2 —13x + 4 112) 3x2+ 10x + 8

Difference of Squares

The expression a? — b? is the difference of two squares. There is a pattern to its factors.

a’?—b% = (a+b)(a—b) OR a’> —b?=(a—b)(a+b)

Factor. Remember to look for a GCF first.

1) 4x%2 -9 2) —49 + z2 3) 25x%2 -9

4) 3n? — 12 5) 100 — 81y?2 6) —16m? + n?

7) 2n? — 98 8) n?+ 4 9) 4n? — 64




Solving by Factoring

We factor to find the solutions of equations. To ask for the is the same thing as
asking for , or

The Solve by Factoring process requires four major steps:
1) Move all terms to one side of the equation, usually the left, using addition or

subtraction.
2) Factor the equation completely.
3) Set each factor equal to zero and solve.
4) List each solution from Step 3 as a solution to the original equation.

Solve by Factoring:
1) (k+1D)(k—=5)=0 2) 2m+3)(4m+3)=0
3) x2—-11x+19=-5 4) n’+7n+15=5

B) c2—6c=16 6) 3x?2=-10x-8



Solving Systems of Equations by Graphing

Graph the following systems and write down the solution. Use two colors and a ruler.

2 —
y =x*—-2x+3 {y—4x+5
1){ y=x+1 2) y=1
Solution(s): Solution(s):
A A
\4 \4
—2x+y=6 y=x%-3x-3
9 {l00 s o {500

Solution(s): Solution(s):

A
\4
A

\ 4




5) {3x+3:1=12
y=x

Solution(s):

A

\4

6) {y=2x2

2x—y=4

Solution(s):

A

v




Solutions:

Elgehya 2 Taaims:
Unif 3 Quadratics Notes EBlocl: Diadm;
Simplifying Polynomials

ST T s (oD
Tl e Gy? -8x — 3

Bb? fllebk 42

Luf' "51; ~tg - i |14k +L5'ﬁk+35h-3i§j-_l

I} To find the sctutlons of equations. Teo asle for the Solions s the same thing as |
askingfor 0 0%FS |, 2840 or ¥ Ot reds .
i

Factering Polynomials:
M:ﬁnnm-hphhﬂmﬂmmwa_gmjﬁ}_ﬂﬂmmmﬂﬁm-
+ Createst Common Factor (GCF) I8 0, Soenmann T00I0e OF fouln A ren ;
« Tofastor outa GOF; Ly greatest coefficiant, gravet exponent
1) Determing the GCF
2y _Foctor  eachsrm by the GOF

3) Write the polynominl in factored form. HOTE: tha GCF doss nof canoed out, [f mast be
written cutside (ke grouping symbokst

Giats the GCF of sach polynomial.

Exl: 2 + 4 Bx B 16x* — 2427
GCF: 2 GOF - Bx°

Bae 3 2ty? 4 dxr? — 1007y 5z Exd: 30" + 6zt —dx—4

GCF: 4 yy? GOF: none



Klgehra 2 N -

Unit 3 Quadratios Notes Blocki ___ Date__

Factor out the GCF.

ExBr 3x® - 3x - 36 Ex8: Ir'y—Siy
3(x7-x-13) ay {172

BxI:Bx? = 16x + 64 ExB8: 12x! - Hx? — 285

B(x®-ax48) Yy (352 -3x-1)
|
Stop 2: T

Detormine the mumber of torms in the polynomial

Whydn:mhmmuyhrmminﬂmpn]muﬁ
* Bicomial; o ferma
s Trinomial: 3 ferma
L] 'ﬂ'ﬂiﬂ.l'l.tl:lnh.l.":_i ferms

Facforing “Quadnomials”
Thara are four texms in the polynomial, it is called 8 "G e d ingraiil " and we use the
— s, method 1o factor,

To Factor by .
1) Factorouta (ICF first, Be suro it is written outuide the parentheses in the fnal answer,
&) Be sure the polynomial is in standard form, meaning. .,
o ﬂmpm&ﬁmﬂmmdamﬁmmmﬁm.
o Factoromtibe GCF of each s&t. I it works, the remalning fastar should be fhe sama,
and is, henoe, 4 ecmmon factar,
o Write tha fwo factors.

o Check by sxpanding, meaning distributing,

Ex 94" + ot dr +4) Ex10¢x* + iy i)l 547 —gy7 )

@3 e M a? ey ) =54y
Et*}{“i“u}]! E‘iiﬂi}[ﬂ_ﬂ‘

Ex 1100 = i 3w — 1) Bx12(e! — 36 16+ 36)
w2 Bty H1{Bw) W3 y-3)= 1l x-3)

\ﬁaw-l"h{wiﬂﬂ m

# fan Bi Foacrovded

: . Fh A Er oo e i LY
ifrage | fodEr T el



Unit 3 Quadratics Notes Blocke_ Dk
You Try:
Ly + 2z +2 ) b+ b ab - 2 3)[cbY = ) 5= 5)

£ et 4 (Y

L{;m’#{ﬁ“? H.

b2 r1y=alkb )

Hhi—l‘}{,h’-—ﬁ'}lll

k?{e-1)+5(c)

]\Eiqu_h' Pﬂ‘l.ll.

Iiff+ﬂh+ﬂ} '

o 20w ra) 4 4x )

LH*"'-’-'}[!LM'}\

Balae -6 IE-9) |

a3 palx-3)

E'} (ae? *!ﬂ

8350 + GxTE Zx — 4
322 (A +3) ~alx+2) |

Eﬁ*rﬂ[h "‘-—J,ﬂ

(74" — arlf 100 - 15)

oA (ax-3)es(ax-3)

mra'j(m‘fs"} \

|E_-:I-|:\_.';-5r‘1:—1:t 459
£ x-5y-1x=%)

ﬂ-{;fz'ﬁ{— x+12)

021 (e
AL e DO be i
Foctored

—

10y (120 — =3 )
3w [y -3 (-2}

| E‘-I. =33 3z ‘ﬂ‘ﬂ

111 -th’ FExi fx +15)

£ 2 (a5 alans)

yﬁﬁﬁ*ﬂ

1z} {:3.:'3—#?]; 9r —13 )

£ 3(Za-u)+3Ee-4)

rI E?n-—‘-i'jif-a*ﬂ'} !| I




Klgebra 2
Unit 3 Quadratios Noies

1) Be pure in standard form.
3) Identifya, b, & ¢.

4) Flacs b in boittom section
il Write in side sections,
B} Rewrite the trinomial &= a

the variahlas,
T) Factor by grouping

Team Practicas:
1} wd 4 10x - 11 i
z (R
L=y Laen)
1o
TR T
12
- 8

Lqm}{qu‘_} hﬂ:

mel 18

(c-#Y e+a)

frr Ty
U™ a ol 2 v3)
2o @xrg)vifanrd)
{ ax+¥)aurl)

18|Fags

To facter a trinomdal In the form of g5® + br = ¢

3) Multiply ac & writa in top section of X

&) Find two numbers that agqual ac AND add 1s b,
i. Dan't forget the signa maiter.

"quadnominl”. The numbsrs in

the: mde sections split tha middle term. Be sure you include

By Wrile the polynomial in complets factor form,

& ' +7x410

I (xeB)(een) &

-

e

i AT
E £ L3R-0-Y (38}

[ 3¥-0Y0r—4)

g e = e ey 1 e e e R R e

14
->§= i Ixlxvayrg(xrd) Ly H
| (xeaytand) oo

b

(Bgdaguf »+32)
Be[a+a) # 1 [g+aY

la) £ — 2w =24
!
i oy +u)
':'ﬂf F+13x-18
i -8
F i L i
| A
|
B [T
i T
| Cx-D%=q) -5
| It

(1E) Tx' + 10x + B
ilf.ﬂ:"'q-:,,#ﬁ-'-i: ]



Harna: |
Algebra 2 .
Unit 3 Quadratics Notes Block: _____ Datel

Difference of Squaras

The exprassien a* — B i ilsg diffarancs of tao squares. Thare 15 a pattern to its faciors.

g = bF = [m+ B)(a = b} oR o-F=fa=bz+k

Factor, Remember io look for a GCF fivst,

1 4xi—19 | ) —49 42 | % 254 ~9
| 22-uq ‘
(% -3)( 3 % +) | M | (5x-3)(5¥+3)
| |
i - I._._. e ——————— | ————
o -1z 1B 10— ﬁl.:.r"' {8y —1am® +nf

|
33 -4) L Qe en)

o =y ) 10+9
Jin-ayln+3) {“ e ") ‘ Fl[‘ihﬁrn‘j[_qrh’rh‘}

|

. - SN e e

1) Inf-08 B n'+4 'g) 4n® — b
|

a"t"'"'l _.._|r:|"] ! P:‘|.|;.rr -'_'qu.'f.r'-tr'-l'_l'. | H{Fla—lh‘:l

| prime .. .neta

| differentt of

per fect Sounrts |

3 (n=1neT) Ylin-s){m+s)

Helpful Video Links & Apps at:

Khan Academy https://www.khanacademy.org/math/algebra

Math is power 4u videos http://www.mathispower4u.com/geometry.php

http://www.mathispower4u.com/algebra.php

Desmos Calculator https://www.desmos.com/testing/virginia/graphing




