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1. Solving Linear Equations

After completing Algebra I, you should have a good grasp of solving linear equations. Therefore,
there is no instruction, only some comments. Solving linear equations is really the process of
unwrapping a variable found in an equation. You unwrap it using the reverse order of operations.

Order of Operations:

1. Grouping Symbols including fraction bars

2. Exponents/Radicals

3. Multiplication/Division from left to right

4. Addition/Subtraction from left to right

Before you unwrap the variable, you may need to simplify both sides of the equation and get the
variable on only one side of the equation.

Look at the complicated equation to the right as an example. 2(x~5)—4x - 17=3x-2(x +3)
First, distribute. 2x-10-4x-17=3x-2x-6
Second, combime like terms. 2x—-27=x—-6

Next, get the x’s on the left side by subtracting 1x from both sides 3x—27=-6

Unwrap the variable. Add 27 to both sides. 3x =21

Continuing to unwrap the variable by dividing both sides by -3. x=-7

These problems are easy to check. You need only put the value you found for x into the original
equation to see if it the left side is equal to the right side.

2(x—5)—4x—17=3x-2(x + 3)
2(-7)=5) = 4(-T) = 17=3(-7) =2((-T) +3)
2(-12) + 28 — 17 = -21 — 2(-4)

24 +28-17=21+8

-13= -13/

Since 1t checks, we are confident we have the correct answer.

Solve these linear equations and check your answers on a separate sheet of paper. Show your
work for the solution and the check. Answers can be found at the end of this packet. For

1. 2x+5=11 5. 32x+5)-3x=6 9. 2(d4x—3)+4="5x—6

2. 3x+5=-16 6. 2(4-2x)-3(2x—9)=125 10. x — 3(x — 7) = 4(x — 7) — 2x

3. 2(x-3)=284 7. 3x—4(x—4)+4=13 11.3(4-2(5x—3) - 2x) = 8(x + 1)
4. 5x—32=80 8. 3(2x—9) +6x=-19 12. 5(4(3 = 2(x — 1)) +2) = 2(55 — X)
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2. Solving Systems of Equations by Linear Combination Method
(also called Elimination Method)

This method of solving a system of equations adds two equations (or multiples of the equations)
together to create an equation with only one variable which can be solved using properties of
algebra. The equations must be in standard form, Ax + By = C.

. ) 4x— =
Example 1: Find the values of x and y in the system. 2=l
3x+2y=-13

If we add the two equations together, we will get a new equation. When we do 4x-3y=11
this we want one of the variables to be eliminated. If we add the equations the +3x+2y=-13
way they are now, this will not happen.

Tx—y=-2
We can choose either variable to eliminate, so in this problem we will f(3)(4x =3y)=(11)3)

eliminate the x. The x coefficients (now 4 and 3) must be opposites so when ‘l (—4)(3x + 2y) = (~13)(—4)
they are added to together, they cancel each other out leaving us with 0. We

will change them both into their least common multiple of 12. To do this, 12x -9y =33
multiple both sides of the top equation by 3 and the bottom equation by -4. 12x -8y =52

Adding them this time, the variable x cancels out. 12x -9y =33
+ —-12x -8y =52

We can solve this linear equation by dividing both sides of the equation by -17 —17y =85
and find the value of y.
y=-5

To find the value of x, we can do it two different ways:

{(2)(4X =3y)=01DHQ)

Method I:
Eliminate the y variable in the same way. The least common multiple for (3)Bx +2y) = (-13)(3)
the coefficients of y is 6, so multiply the top equation by 2 and the bottom 8x — 6y = 22
equation by 3 (note one is already negative and the other positive)
9x+6y=-39
8x—6y =22
+9x+6y=-39
Dividing both sides by 17, we get x = 1. Gl
Method II: x=-1
Plug the value -5 in for y in either of the two equations and solve for x.
Using top equation, (bottom would work, too) we subtract 45 from both sides, 4x-3(-5)=11
and then divide by 12 on both sides to find x. 4x+15=11
4x =-4
x=-1



The solution is x = -1 and y = -5. Write this in an ordered pair, (-1, -5).

Of course, these answers should be checked in both equations.

4(-1)-3(-5) =11 3(-1) +2(-5)=-13
-4+15=11 -3+-10=-13

11=11/ 13=-13/

When you solve a system using the linear combination of method, choose the variable you want
to eliminate wisely. Sometimes you won’t have to change either equations or only one to get one
of the variables to have opposite coefficients.

Since these are linear equations you can graph them. If you get a solution, then thetwo (2x -3y =6
lines will intersect at the coordinates of the solution. But some lines do not intersect, 2x—3y=4
but are parallel. When you solve a system of parallel lines, both variables will be

eliminated simultaneously and what will remain will not be true. 2x-3y=6
+—2x+3y=-+4
0=2

When solving other systems, the variables may both be eliminated at the same time
and what remains is true. In this case, the two equations you had in your system were 2x -3y =6
actually the same line. There are infinite solutions, any x and y value that are on the 2x -3y =6

graph of the line.

2x-3y=6
Theretore, when solving a system of equations both variables are eliminated, if what b 43V =6
remains is true, you have infinite solutions because both equations are of the same 24
line. If what remains is not true, then you have no solutions since the equations are 0=0

of parallel lines.

Solve each system for x and y by linear combination (elimination) on a separate sheet of paper.
Check your answers. Show your work for the solution and the check. Answers can be found at the
end of this packet.

2x -3y =2 5 x—y=39 0 —3x-10y=9
5x -3y =14  |x+y=1785 14x+18y =22

2.

2%+ 7y =3 3%+ 24y = 42
e = 6.{x Y 10.

—4x—-2y=-18 36x+27y=-26 11x -7y =-187

12x -9y = 24 " 1sx-12y =1 x—4y=3x+3y-61

4x+3y)+25=-3(2x—y)+3

Sx—3(x—2y)=2(y-6)+1
PY

4. 12.

N {Sx 6y =16 . [6x+4y=7 " {Zx 3y =4y —3x—68

51x+17y—102 ! {11x—3y=—39

3Ix-5y=-6 6x+12y =-19



3. Solving Systems of Equations by Substitution

This method of solving a system of equations solves for one of the variables in one of the two
equations and then substitutes this value for the same variable in the other equation. This creates
an equation with only one variable which can be solved using properties of algebra.

4x -3y =14

3Ix+y=17

Example 1: Find the values of x and y for the system. {

LS

We can choose any variable in the system to solve for, but all will involve y @
fractions except the y in the second equation. To get the y alone on one side -

of the equation we subtract 3x from both sides of the equation to get

y=-3x+17. 4x-3y=14
Substitute this value into the other equation, we will get an equation involving =g el Pt
only the x variable. We can solve this equation to find the value of x. First, we 4x+9x-51=14
distribute the -3, combine like terms, add 51 to both sides, and then divide both 13x=51=14
sides by 13 to determine x = 5.

13x =65
X
To find the value of X, we could substitute the value of x into either of the two y=-3x+17
original equations to find the value of y, but the easiest equation to use to find y y=-3(5)+17
is the one circled, the one we solved for the variable y. Substituting 5 in for x - 15417
we apply the order of operations to determine that y = 2. The solution is Y=
therefore x = 5 and y = 2, which should be written as an order pair (5, 2). y=2
Of course, these answers should be checked in both equations.
45)-3(2)=14 35)+()=17
20—-6 =14 15+2=17
14=14 4 17=17
As with solving other systems with linear combination (elimination), the 2x -y =6
variables may both be eliminated when substituting. In this case if what 2x -y =38
remains is true, you have infinite solutions because both equations are of the 7= D5 =6

same line. If what remains is false, then you have no solutions since the
equations are of parallel lines. In the example to the right, since what remainsis 2X —(2x —6) =8
false, there are no solutions — graphing both linear equations would give you 2% —-2x+ 6 = 8
parallel lines. 6 = 8

Substitution is the preferred method for solving a system of equations when you can easily solve
for a variable. If you cannot do this without creating fractions, the preferred method for solving
a system of equations is linear combination (elimination).
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Another example: 8x—-5y=19

{6x+2y=~4(x+1)+8
6x+2y=—-4(x+1)+8
6x+2y=—-4x—-4+38

6x+2y=—-4x+4

First put the second equation into standard form by distributing the 4 and then
moving the 4x over to the other side by subtracting it from both sides.

This gives us a system of equations in standard form. There is no variable 10x+2y=4
with a coefficient with 1 or -1 and none of the equations have a GCF that

could change this. but looking at the equations, the second equation has a 8x—5y=19
GCF of 2 for _all the terms. Dividing both sides of the equation by 2, we get a 10x+2y=4
different version of this system.

Solving for y in the second equation, we gety = -5x + 2. This can be {SX ~eps 12
substituted into the first equation to get: Sx+y=2

8x —5(-5x+2)=19
8x+25x-10=19

29
=.5(2Y)+2
y (33)

33x-10=19
33x =29 —
_g 33 o 33
33 =7
Y733
Check the solution g ;’—72\
Rl R,

2, =T 20052 4
8(5)—5(?)—19 6(33)+2( ) 4(( )+1)+8

22,395, &+ﬂ__4(_) 85
33 33 33 33
214 16 218205
33 33 33 33
19=19/ 16 16
33 33/

Solve each system for x and y using substitution on a separate sheet of paper. Check your answers.
Show your work for the solution and the check. Answers can be found in the end of the packet.

2x+y =21 2x—4y =40 2(x-3y)=x-76
1+ 4. 7.
Tx -2y =90 8x—3y =82 S(x+2y)=1-3(x—6y+43)
) 2x+7y=-20 O9x -2y =-6 g 10x -5y =3
- x=5y=-10 Sx+4y=12 6x+30y =81
3. Jx—6y=—2 2x+3y =8 9. J2x 6y=-3
|-5x+30y =10 9x—3y =14 |10x—6y =5

Summer 2017
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4. Simplifying Radicals

There are three rules that must be followed for a radical to be considered in simplest form. There

are two properties of radicals that allow us to follow those rules. They are:

Division Property: \/% = Ja

Multiplication Property: Jab = Jab 7

The three rules are:
1. No perfect-square factors allowed inside a radical.

2. No fractions allowed in a radical.
3. No radicals allowed in the denominator of a fraction.

If an answer to a problem involves a radical, it may need to be simplified.

Since 12 is not a perfect, we need to find any perfect square factors (not
including 1) of 12. The factor in this case is 4. We can change 12 into 4 x 3 and

by the Multiplication Property it changes v4-3 into V4 -3, which simplifies
to 2+/3 . This is the simplified form of 112 .

More examples:

5472
54362
5.642
3042

V1200
V10012
V100443

5472
59+/8
5:/9+/442
5.3.242 10-242
3042 2042

The second rule is easy to satisfy. First reduce the fraction and then apply the
quotient rule. This leads to the 3rd rule — no radicals in the denominator.

Meeting this rule is done by multiplying by 1. Multiplying by 1 doesn’t change
its value, but it must be a special 1 to help. It must be a fraction with the same
numerator and the denominator and both equal to the denominator of the original

fraction. When you multiply it, the demonator will be the root of a perfect square.

Then just simplify the denominator and reduce the fraction if necessary.

More examples:
s F %
Jﬁ
J25
45

a6 _ai_ 4
2 2z

LR O
NPRNCRN

42 42 22
Jao2 1

4

i

S

=242

45 445
J25 5

* .Note: to check if operations were done correctly, put the original problem and the answer into

your calculator and you should get the same decimal approximations.

e
Jid3

16
25

36

49

64

2 81

100
121
144
169
196
225
256
289
324
361
400

243

o=
W

%
it
S gy

i
-fa

You can cancel
common factors
if both numbers

are in the radical
or if both are out-
side the radical.
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Simplify each radical on a separate sheet of paper. Show your work for the solution. Answers
can be found in the end of the packet.
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5. Solving Quadratic Equations by the Quadratic Formula

In Algebra 1, you were given 3 ways to solve a quadratic equation- graphing, factoring, and
using the quadratic equation. We will use the last 2 methods extensively in Honors Geometry.
Let’s start with the quadratic formula. This is a formula that if a quadratic equation is in
standard form will give you the solution to the quadratic equation. You will learn in Algebra 2
how the formula is derived by using another method of solving quadratic equations called
Completing the Square. Keep in mind, because a quadratic equation is a second degree equation
because largest exponent for a variable is 2, there will be 2 solutions.

standard form for quadratic equations: ax”+bx+c=0

~b++b* —4ac

quadratic formula: x =

2a
For an example, solve the equation to the right. X +3x=4
First put this into standard form. x> +3x-4=0
Identify a, b, and c. a=1,b=3,c=4
Plug these values into the quadratic equation and solve. —(3)%+ f (3P —4(1)(—4)
= AR
We will deal with expression inside the radical first. This 2(1)
expression, b%— 4ac, is known as the discriminant. In this problem, J_
the value is 25, a perfect square. This means we will get a rational — 3£49+16
solution. Ifits value had been 0, then there would have been only 2
one solution- a double solution. If its value had been positive but
not a perfect square, then the 2 solutions would have been irrational. Y= 3+425
If the disriminant’s value is negative, you will get 2 imaginary 2
solutions — which you will learn about in Algebra 2. 345
x=—"
2
Once the discriminant is simplified, the formula is separated into 2 345 35
equations to find the two solutions. X = — Al F=—
2 2
x=2 =
In this case, x = {-4, 1}. 2 Y=
X = 1 X = —4

Quadratic equations are easy to check. Substitute the both value of x you found into the
equations and see if the left side is equal to the right side.

Ifx=-4, Ifx=1,
(-4)* + 3(-4) = 4 (1) +3(1)=4
16+-12=4 1+3=4

4=4 4 4=ay

Since it checks, we are confident both answers are correct. ? 0\



Sometimes, the discriminant is not a perfect square. In this case, the radical must simplified, but
then you do not need to separate it into 2 different equations.

Solve 2(x* + 3x) = 1
2x* + 6x = 1 x:—(6)i\/(6)2—4(2)(—1)
2(2)

—6++/36+38

a=2,b=6,c=-1 . 4

2x2+6x-1=0

Using a calculator, approximate

answers can be found. -3+ x/ﬁ
X=—
2

= (.16, ~-3.16

~3-411
X=—-
2

To check these, it is quickest to use your calculator with the approximate answers. Your answers
will not be exact, but should be close if correct.

2(.16)* + 3(.16)) = 1 2((-3.16)* + 3(-3.16)) = 1
2(.0256 + .48) = 1 2(9.9856 + -9.48) = 1
2(.5056) = 1 2(.5056) = 1
L0112=1 g 1.0112=1 4

Solve each quadratic equation by the quadratic formula on a separate sheet of paper. Check your
answers. Show vour work for the solution and the check. Answers can be found in the end of the
packet.

1. X*+5x+4=0 5. x*+3x=12x—-1 9. -8x +3x*=-1
2. X’—x=6 6. -20=x>+5@2x+1) 10.3a°+6a+2=0
3. x*=-6x 7. 4x*+8x+2=0 11.x*+x+1=0
4. x*+8=06x 8. 4x*=4x-1 12.4x* - 3x =7
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6. Solving Quadratic Equations by Factoring (when a=1)

The second method for solving quadratic equations is through factoring. Unlike the quadratic
formula, factoring will only give solutions that are rational, solutions that can be written as
fractions. One advantage of factoring, is that it can be much faster then the quadratic formula.
We start w1th quadratic equations with a leading coefficient of 1, where a = 1 when in standard
form, ax* + bx +¢c. F actoring works because the equation of addlng 3 terms is converted to an
equation multiplying 2 binomials. The only way the product of the two quantities is 0, is if one

of the factors is 0. So, by determining what makes each binomial equal to 0, we find the

solutions.

Take the example at the right. First put the equation into standard
form where the x° term is positive.

What we want to do is to convert this equation into 2 binomials being
multlphed If you FOIL to multiply these binomials, the Firsts gives
you x°, Outer and Inner give you gx and px, while the L give you pq.
This means that pq =8 and p + ¢=6. So, we need to determine what
factors of 8 will add up to 6.

Making a list of factors of 8, the only one that works is 2, 4.
Two binomials can be created using 2 and 4.

From this product, we know that if either one of the factors is 0, then
the product will be 0. So this problem becomes 2 problems, each
factor = 0. Solving both of the equations, we find that x = -4, -2.

As stated before, quadratic equations are easy to check. Substitute the

x* +6x = -8
x>+ 6x+8=0

m+m@+® 0

X" 4@x + pfpql=0

2 6x+8=0
ﬁﬂ%g%‘:?
18 zﬂz _
-1,-8 -Z,-4
(x+2)x+4)=0

x+2=0
X=-2

x+4=0
=-4

both value of x you found into the equations and see if the left side is equal to the right side.

If x = -4,
(-4) + 6(-4) = -8
16+-24=-8

8=8/

Since it checks, we are confident both answers are correct.

Here is one more example:
Factors of 12

x*— 12 =4x 3,-4 -3,.4
1542 -1,12
xz—ﬁx—12=0 % -2,6

(-2)* - 12=4(-2)
4-12=-8

-8=-8 V4

{'2: 6}

* therefore, x =
I d

Ifx=-2,

(-2)° +6(-2) = -8
4+-12=-8

8=-8/

x+2)x-6)=0

(-6)* — 12 = 4(-6)
36-12=-24
24=-24 g

N



Solve each quadratic equation by factoring on a separate sheet of paper. Check your answers.
Show your work for the solution and the check. Answers can be found in the end of the packet.

1. X2+4x43=0 4. x¥*-10x—24="0 7. x(x+8)=4(11-3%)
2. x*-2x-35=0 5. x*=2x+48 8. x*+5x=5(x+3)
3. x}—-8x+12=0 6. X>—9x=2x+12 9. 32x+240=-x2

A g



7. Solving Quadratic Equations by Factoring (when a#1)

Factoring is more difficult when a is not equal to 1. The goal is still to change the quadratic

equation in standard form to the product of 2 binomials.

This will be factoring by grouping.

First put the quadratic equation into standard form and identify a, b,
and c.

Then multiply a and c to get the product of 24.

Now list the factors of this product (24).

Find the factors from the list that will add up to b (11). In this case,
the factors are 3 and 8, since 3 + 8 =11.

Next rewrite the linear factor using these 2 factors. So replace 11x
with 8x +3x. (3x + 8x will also work).

Group the first two terms and the last two terms with parenthesis.

Pull out the gef from the grouped terms. If both of the terms in one
of the groups are negative, pull the negative out with the gcf. If this
method is done correctly, once the gef’s are pulled out, the
remaining binomials will be the same. In this case, (3x + 4) is left
from both groups. To finish factoring, pull out this same binomial.

Setting each binomial factor equal to 0, solve the new equations to
find the solution to our original equation. x = {-1/2, -4/3}.

Let’s check the solution

6= ) +6(~3)==5(~3 )4

16 . 24 20
)55
32 24 20 12
3 3 3 3

8 8
i

6x% + 6x =-5x — 4

6x*+ 11x+4=0

a=6,b=11,c=4
ac=24

factors of 24

1,24 2,12
1,24 2,-12

Y 4, -6

6x°+ 8x+3x+4=0
(6x + 8x) + (3x +4) =0
2x(3x-i-4)+ 13x+4)=0

GBGx+4)(2x+1)=0

3x+4=0 2x+1=0

3x=—4 2x =-1
4 1

X=—— X =——
3 2

1

6= S +6(~2)= 5~ )4

2
6 5

6(%)——=——4

2 2
6 5 8

2 2

3 3
2_5'/

P13
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Here’s another example. Find the solutions of the equation. 8x* — 10x =12,

Put into standard form: 8x*—10x—12=0
Identify a, b, and c: a=8,b=-10,andc=-12
Find the product of a and c: ac = (8)(-12) =-96

List the factors of -96, noting that since b = -10, the negative factor will be the largest one

1,-96 2, -48 3,32, 4,24 8, -12

If the equation is factorable, than one of these pairs must add up to -10. 6 and -16 are the ones.
Now rewrite 8x* — 10x — 12 = 0 using these factors: 8x*+6x —16x—12=0
Group the first two terms and the last two terms: (8x* + 6x) + (-16x — 12) =0
Note that since both terms in the 2*® grouping are

negative, we will pull out a negative with the gcf.

Factor out the gcf’s out of both groups: 2x(4x + 3) +-4(4x+3)=0

Factor out the common binomial (4x + 3): 4x+3)2x+-4)=0

Set each factor to 0 and solve for x.

2x—-4=0 4x+3=0
2x=4 4x =-3
Xx=2 X=-%

We conclude that x = {- %, 2}.

Let’s check the solution

8(_%)2_10(_%)212 8(2)* —10(2) =12

8(4)—-20=12
8(%)+%=12 32-20=12
5l 15 12=12/
—+—=12
2 2
2.1
2
12:12/



The solution to this quadratic could have been a lot easier to find if we recognized that all the
terms had a greatest common factor (GCF) of 2. If we divide both sides of the equation by 2, we
get fewer factors to check.

8x*—10x =12
Divide both sides by the common factor: 4x* - 5% =6
Put into standard form: 4x° - 5x—6=0
Identify a, b, and c: a=4,b=-5andc=-6
Find the product of a and c: ac = (4)(-6) =-24

List the factors of -24, noting that since b = -5, the negative factor will be the largest one

1,24 2,-12 4,-6

If the equation is factorable, than one of these pairs must add up to -5. 3 and -8 are the ones.

Now rewrite 4x* — 5x — 6 =0 using these factors: 4x*+3x—8x—6=0
Group the first two terms and the last two terms: (4x* + 3x) + (-8x—-6)=0
Factor out the gcf’s out of both groups: X(4x+3)+-2(4x+3)=0
Factor out the common binomial (4x + 3): 4x+3)x+-2)=0

Set each factor to 0 and solve for x.

dx+3=0 x—+-2=0
4x = -3 x=2
X=-%

We conclude that x = {- %, 2}, which we have already checked.

Always look for a common factor for all the terms. If you find one and divide it out on both
sides, you will always find an easier equation to solve.

Solve each quadratic equation by factoring on a separate sheet of paper. Check your answers.
Show your work for the solution and the check. Answers can be found in the end of the packet.

1. 3x*-10x+8=0 4. 24x —35=4x> 7. 12x2+39x+27=0

2. 2x*+x-3=0 5. 9x*+15x=4 8. 7x+21=14x2

p-l)’

3. 5x*=2x+3 6. 6x°=2(13x + 10) 9. -72x*+36x+36=0



8. Solving Special Cases of Quadratic Equations

There are two special cases of the quadratic equations which have much easier solutions. They

are when there are missing terms in the quadratic equation. The x* term must be present in order
for the equation to be quadratic, but the linear term (x term) or the constant (number only) could
be missing. In fact they are not really missing, the b = 0 when no linear term is present and ¢ = 0
when we do see the constant. The manner in which we find solutions for each of these is simple.

First example involves no linear term.

The goal is to isolate x. We need to get rid of the 16, 3 and the square.
Using the reverse order of operations to solve an equation, eliminate
subtracting 16 by adding 16 to both sides first. Second, undo multiplying
by 3, by dividing both sides by 3. Lastly, to undo the exponent of 2, take
the square root of both sides, remembering that when you add a square
root to the equation, you must also add + - which gives us our two
answers.

Unfortunately, our answer is not simplified. It actually violates all the
rules concerning radicals. Two steps are done right away, eliminating the
fraction inside the radical and pulling out a perfect square of 4 from the
20.

Next multiply by the special one and we get out final answer.

Of course we should always check our answer.

=

(——) _16=4
4*15

3( )—16=4

320y _16=4
3
20-16=4

4=4 f

The second special quadratic equation has no constant term.

To find the solutions for this equation, first arrange the equation into
standard form. Then pull out the GCF which will include an x. This
creates a multiplication problem with two 1st degree factors, each of which
can be set to 0 and solved. The GCF factor is the easiest and will always
result in a solution of x = 0. The second will is an easy linear equation to
solve.

Please note that unlike a quadratic equation with all three terms present, we
do not want to divide by the GCF to simplify the problem. We will lose a
solution and when x does = 0, you would be dividing by 0 — a big no-no in
mathematics.

3x?-16=4

3x2=20

o

2. 20
3

6x* —11x = 4x
6x>—15x =0

3x(2x-5)=0

o

3x=0 x-5=0

ple



Of course we check out solutions.

6(0)> — 11(0) = 4(0)
0-0=0
0=0

5. 5. 5
650 - 1) =4(3)

25 55 20
(=)-> ==
4 2 2

D By

2 2

Solve each special quadratic equation on a separate sheet of paper. Check your answers. Show
your work for the solution and the check. Answers can be found in the end of the packet.

X2 +5=30

—

2. x*-3 =125

. 2X*+5=103

(O8]

>

45%* — 586 = 19,259

5. 12x%+ 420 = 40x* — 1372

6. 4x*+5=54
7. 3x}+12=22

8. 5x°+5=x*+25

9. X¥*+5x=0
10. 2x*=32x

11.3x2 - 6x=11x

12. 4x(x - 5) = -2(x* + 3x)



9. Finding Equations of Lines

To determine the equation of the line you need two pieces of information - the slope, m, of the
line and a point (X1, y1) that is on the line. These values are plugged in to the point-slope form of
a line, y —y1 = m(x —x1). To rewrite this equation, simply distribute the slope m and then add y;
to both sides of the equation. Let’s look at an example.

Find the equation of the line passing through a point (6, 1) and a slope of —% .

Yy —y1=mX —Xi),

5
-1=—=x-6
y 5 (=10
To change it to slope-intercept form, first distribute the slope.

5
= 12 =—% iR IS
s 2

5
=—-=x+16
Y 2

In some cases, slopes will need to be calculated using the slope formula, m = N0
X, =%
Find the equation of the line passing through (2, 5) and (4, 9).
Either point can be (x1, y1) and (x2, y2), so arbitrarily let (2, 5) be point 1 and (4, 9) be point 2.

Y=y _9-5_4

m: = — —

x,-x 4-2 2

Using this slope and point (2, 5), find the equation of the line in slope-intercept form.

y—y1=mx —xi),

y-5=2(x-2)
y-5=2x—-4
y=2x+1
The concept to review regarding lines is are the equations of [ N NN [ ]
horizontal and vertical lines. t N 1
= A |
: : : _ % o I I I
Horizontal lines have a slope of 0 and will always be in the R | >
form of y =b, where b is the numerical value where the line ! __—| o |
crosses the y-axis. _, i | 1- N | i
. ' . ‘ ‘_H_ 4 2 1123 4567 |
The point-slope form will work to give you an equation that ! N i ) A
will simplify to the form y =b. } ; I — : ‘@i
N N T
In the graph to the right, the equation of the line is y = 4. EREEN ; EEEN WL"W_%
| L | | %
| | [ ] |
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Vertical lines do not have a slope and will always be in the
form of x = 1, where a is the numerical value where the line
crosses the x-axis.

Since the slope is undefined, you cannot use the point-slope
formula to find the equation.

In the graph to the right, the equation of the line is x = 3.

Examples:

Find the equation of the horizontal line through (2, -3).

Since it is horizontal it will be y =b, so use the y-coordinate from the point to get y = -3.

Find the equation of the vertical line through (2, -3).
Since it is vertical it will be y = a, so use the x-coordinate from the point to get x = 2.

Solve these linear equation problems on a separate sheet of paper. Check your answers. Show
vour work for the solution and the check. Answers can be found in the end of the packel.

Write an equation in slope-intercept form for the line that passes through each point with the

VT T TG T T TR
L e 2. g | 3 TTINU 73
P \\ Lo i ! L4 171
ol [} X AErENERE EECL RSN
AN S |

2,1),m=4
(-7,2),m=6
(8, 3), (2,5)
(-6,7),m=0

3

(4,9,m=2

I R S

—
(-4, -5),m=—7

10. Write an equation in point-slope form for a horizontal line that passes through (4, -2).
11. Write an equation in point-slope form for a vertical line that passes through (=5, 6).
12. Write an equation in point-slope form for a vertical line that passes through (5, 0).

pl9



———— e
_—

NAME ————
Rpview: QAT 4o

(0.

EXAMPLE

Solving Proportions

aiet]

QD Eﬁ o
TRoPoLT VoV

Solve each proportion.
vy 5 3 : 8 _ 1
Al g=u x+'1_0"12
5 3
9 N w X+ 11:1><
5(w) = 9(3) Use cross 8(12) =1(x+ 10) Use cross
Sw=27 products. 96 = x + 10 products.
Sw _ 27 Divide both sides —10 —10  Subtract 10 from
5 5 by 5. 86 = x both sides.
_z
Y=g
§ Solve each proportion.
‘o 8l g, 2=l 12. 2=-32
10. —E' © 3 5 4 2
3 -1 _ 3 3 _s5=2
13. fi—z "=%’ 14. w5  2d = 14 21
3 _1 1o _52
16. ‘giz"i W 5377 1B 513
Solve each proportion.
v_1 2 _4 2_=5 3 _bt7
5¢_ 1 2__6 x_15 33, 3.8
30. 353 31. 3= =1 32 5§20 k18
6 15 9__5 3__x 37‘§§_=n,—5
34. a=717 35. 5=y 36. 5 =100 19 2
Solve each proportion.
x—-1 _x+1 m_m+4 i S _g___a—-4
44" 3 5 45. 3. 7 4 v—-3. x—5 e 2 30
3 __16 n+3 _n-—1 J =1 51, 2%
. 2y y+2 wlls S 0. ¥ =6y-1 *nmT n+
5t—-3 _t+3 3 __4 3x+5 _ X 55, =2 =
2. T = B Ty3 d+12 4 7 3 " 2n 3n-24



Honors Geometry

1. Solving Linear Equations p2
1. x=3

2. x=-7

3. x=45

4. x=112/5=224
5

6

7

8.

X =-3
x=-9
x=7
x=2/3
9. x=-4/3
10. x=49/4=12.25
11. x=1/2
12. x=0

2. Linear Combination

(Elimination) p4

4. 2)

5,-1)

infinite solution - same line

(-2, 12)

(912, 873)

no solutions - parallel lines

(2/3, 3/4)

(-7/2, 1/6)

(-29/43, -30/43)

0. (-17, 0) — put equations into
standard form

11. (-1,9)

12. (172, -3)

SO0 No U AW

3. Substitution p6

1. (12,-3)

2. (-10,0)

3. infinite solutions - same line
4. (8, -6)

5. (0,3)
6
7
8
9

@, 4/3)
(-4, 12)

(312, 12/5)
(-1/4, 5/12)

B

. Simplify Radicals p8

2410
2413
NE
8/5
93
1242

o

b

N h e W

Answer Key

4. Simplify Radicals p8 cont.

7. 153

8. 2/3

9. \21/7

10. \15/5
11. \6/2

12. \15/3
13. 3

14. 24155

15. 372

16. \/6/3
17. 4J6/3
18. 5v/2/2

5. Quadratic Formula p10
=4, -1
x=-2,3
x=-6,0
x=2,4
= 2i N 77
2
6. x =-5 (double solution)

PP
== =7

2
8. x=0.5 (double solution)

_ 4+13
3
3+4/3

3

~1+4-3
1y —

12. x=-1,7/4

= 2l 19

~ .11, 8.89

~-1.71, —0.29

9. x

= 0.13, 2.54

10. a= ~—1.58, —0.42

- no real solutions

6. Factor (a=1)pl2

x=-3, -1
x=-57
x=2,6
x=-2,12
x=-6, 8
x=-1,12
x=-22,2
x=-55

x =-20,-12

AET20 SN IR = [EOAR)

Algebra Review Packet

. Factor (a # 1) pl5
. x=4/3,2

. x=-3/2,1
.x=1,-3/5

. x=5/2,7/2

. x=1/3,4/3

. Xx=-2/3,5

=-9/4, -1

. x=-1,3/2
.x=-1/2,1

. Special Quadratics pl7
x=+5

.x=jﬁ¢§

.x=+7

.x=+21

x=+8

x=+7/2

x =+ /30/3
x=++/5

SIS0 0 N LA W~

. Equations of Lines p19
.y=x+3
y=2
Ly=-2x+1
.y=4x-17

. y=6x+44

. y=13x+17/3
y=17
.y=%x+6
Ly=-Yax-7
10. y=-2

11. x=-5

12. x=5

Nel

10 Latro and P@P“ﬁ“

Sheet.

p20
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EXAMPLE ’45: Solving Proportions

Solve each proportion.
3
w
3

1
() == 9(3)
S 27

¥4 ]

Al 8=

N
as s

@i ©

{/s¢ cross
POAUCES,

5w _ 27 Divide both sides
5 3 by 5.
27
YTy

3 Solee each proportion.

3 _1 z2s1Y x.1 %7~
10, 5= = [ | 11. 3= %5
13. _r !" -5 . f “{._:‘ ‘_K ," I'I 14‘ L — 3 '{

12 2

16. ;9'-: 0y ] T =

Solve each proportion.

v_1 7 2 _4 sl¢ 28, 2 .. 79
26‘6“‘2‘-'?3’ 2. 5 ya‘ PR
gc_1 2.6 _glb3p x_ 15
30 5=z 1 3, 3= g--1 8
6 15 9 5 3 X
34, 2= 35. > = —2— 36. 2= -
a 17 : 2 x+1 ,;,,é 510
1
Solve cach proportion.
. %7 s s ,
v 1 m m+4 ”)46. .

x—-r _x+17 7 3 _
e =3 5 | W =TT e

; 16 & n+ 3
AR 2o A - A9 |
18 7y .‘; -2 -hil 3 5 ] ¥V (13%
5¢-3 L4 3 .3 4 3x45
52 ; 53 .3 4 gg 3x
’ = 2 Ad+3 7 d+12 14

K1
—d “7.'6 I{. it ¥ 17 3 . 5’ o.'/ :3’-’5

i) 8 L

X010 12

8 ;1

X b 1(‘}'>< R

8(12) :~f31(l? + 10) Use cross
96 := x4 10 products.

—~ 10  ~10  Subtract 10 from

86 = X both sides.
. Pt

12. i=72 -

3 . :\:2_ - 45;”
15 14 T

10 _ 52 s
1. h 13 = .

3 _b+7 L3 "”Z
2% 15 20 -

a » (1;.4
5 4% =y
s }2 2 _ .4
A 1 G . Ll
h
: BB ‘,‘3_ &



Review Packet Links: (We can make QR codes for these for the packet)

Solving Linear Equations
hitps://mww.khanacademy.org/math/algebra-home/alg-basic-eg-inew/alg-equations-with-parenth
ases/a/multi-step-equations-review?modal=1

Solving Systems of Equations by Linear Combination Method (Elimination)
https://www. khanacademy.org/math/algebra/x2f8bb11595b61¢c86:systems-of-equations/x2f8bb 1
1595b61¢86:solvina-systems-elimination/a/elimination-method-review

Solving Systems of Equations by Substitution
https://www.khanacademy.ora/math/cc-eighth-arade-rmath/cc-8th-systems-topic/cc-8th-systems-
with-substitution/a/substitution-method-review-svstems-of-aquations

Simplifying Radicals
https://iwww.khanacademy.org/math/algebra/x2{8bb11595b61¢86:rational-exponents-radicals/x2f
8bb11595b61c86:simplifving-square-roots/a/simplifying-square-roots-review

Solving Quadratic Equations by the Quadratic Formula
https://www.khanacademy.org/math/algebra/x2{8bb11595b61¢86:quadratic-functions-equations/
x2f8bb11595b61cE6:quadratic-formula-a1/a/quadratic-formula-review

Solving Quadratic Equations by Factoring (a=1 & a#1)
https://www.khanacademyv.org/math/algebra/x2f8bb11595b61c86:quadratic-funclions-equations/
x2f8bb11595b61¢86:quadratics-solve-factoring/a/solving-quadratics-by-factoring-review

Solving Special Cases of Quadratic Equations
hitps://www.khanacademy.org/math/algebra/x2{8bb11595b6 1c86:quadratics-multiplying-factorin
a/x2i8bb11595b61c86:factor-perfect-squares/v/perfect-square-factorization-intro
https://www.khanacademy.org/math/algebra/x2f8bb11595b6 1c86:quadratics-multiplving-factorin
a/x2f8bb11595b61¢86:factor-quadratics-strategy/vistrategy-in-factoring-quadratics-1

Finding Equations of Lines
hitps://www.khanacademyv.ora/math/algebra/x2f8bb11595b61c86:forms-of-linear-equations/x28
bb11595b61c86:summary-forms-of-two-variable-linear-equations/v/slope-from-equation




