Chapter 4: Solving Linear Equations

Study Guide
4.1: Plot Points in the Coordinate Plane
- ldentify/graph ordered pairs Ex: Write the coordinates of
- Identify the 4 quadrants point graphed and identify

the quadrant it lies in.

The ordered pair is (3, —2) and it is in quadrant 1V.

4.2: Graph Linear Equations

- Be able to graph an equation using a table (choose appropriate values for x)
- Be able to identify domain and range of a function

Ex: Graph2x—-4y=8
First, rewrite the equation in function form so you can A
determine the best values to choose for x.

2x—4y =8
—2X —2X
—4y =8 -2x
—4 —4 ) ’//'
y=—2+§x ) 1_,’ -
X y =1
—4 —4
-2 -3
0 -2
2 71 A J
4 0

Ex: You are transferring photos from your digital camera to a CD. Each photo on the camera takes up 2
megabytes of space. The number p photos that will fit onto a CD is given by the function s = 2p where s is
the amount of space on the CD. One CD can store up to 700 megabytes of data. Identify the domain and
range of the function.

First decide input and output, based on what is dependent and what is independent. Since space, s, depends on
how many photos, p, you put on the CD, photos is independent and space is dependent. This makes photos
input and space output. Input = domain. Output = range.



The problem tells you that you can only fit 700 MB of data (space) which was already decided is the
range, so the range can be:

0<s<700
You can then use this information to figure out what the domain (number of photos can be)...

If you use 0 MB of space, that is 0 photos, if you use all 700 MB of space, and you know that each
photo uses 2 MB, then divide 700 by 2 to get 350 photos. This is the maximum number of photos that you can
put ona CD. So your domain would look like:

0<p<350

Domain:__ 0<p <350 Range:  0<s<700

4.3: Graph Linear Functions Using x and y intercepts

- Find x and y intercepts from an equation
- Identify x and y intercepts from a graph
- Interpret the meaning of x and y intercepts as they apply to real-world problems

Ex: Find the x and y intercepts of the
equation 0.2y —0.3x =0.6

Ex: Graph 4x—2y =-16using
intercepts.

*Remember that to find the x intercept, the x happens when y is 0 (because the line is touching the x — axis) so
you would replace y with 0 and then find x. To find the y intercept, remember that it happens when x is 0, so to
find it you replace x with 0 and solve for y.

X —int: X — int:
0.2(0)—0.3x=0.6  (replaced y with 0) 4x —2(0) =-16
—0.3x=0.6  (simplify) 4x=-16
-0.3 -0.3 (divide by - 0.3) (divide by 4) 4 4
X=-2 X=-4
y —int: y —int:
0.2y -0.3(0)=0.6  (replace x with 0) 4(0) -2y =-16
02y=06  (simplify) —2y=-16
0.2 0.2 (divide by0.2) (divideby-2) -2 -2
y=3 y=8
r.
y
! ri
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7




Ex: Your earn $20 an hour mowing lawns and $10 an hour washing windows. You want to make $500 in one
week.

a) Write an equation to represent the situation 20x + 10y = 500
b) Graph the equation using x and y intercepts. x=25 y =50
c) What do the intercepts mean in this situation? The x intercept means that you would have to work

25 hours if you ONLY mowed lawns. The y intercept means that you would have to work 50 hours if
you ONLY wash windows.

d) What are three possible numbers of hours you can work at each job? Create a graph and scale each axis
by five. Be sure to use a ruler and graph paper . Look for points on the line that cross a corner of the
graph and then check if the numbers that go with that ordered pair work in the original equation (see part

a)
e) If you work 30 hours washing windows, how many hours do you have to work mowing lawns?
Replace y with 30. 20x + 10(30) =500
20x + 300 = 500
“ -300 300
' 20x =200
4 20 20
w 40 x=10
£ 35
£ 30
=
=0 25
£ 20
5 15
£ 10
= s

SO10 15 200 25 30 35 40 45 50
hours mowing lawns

4.4: Slope and Rate of Change

- Find slope of a line that passes through two points
- Find slope of a line that is graphed

- Identify zero slope and undefined slope

- Find rate of change

Ex: Find the slope of the line that Ex: Find the slope of the line that
passes through the points (6, —4), (-5, -8) passes through the points (-5, 5) (2, 5)
*remember the formula for slope given two points is:

Yo— V1

Xo — X1
-8 —(-4) 5-5
5-6 2—-(-5)

= _ :_0

|
I
o



Ex: Find the slope of the line Ex: Find the slope of the line

*Remember that the slope formula

for a graphed line is rise *remember vertical lines have an
run undefined slope

Count the boxes up and down and left

to right. Rise =2, run =4, so slope = _%

Ex: At 12:20 P.M. a parachutist is 6200 feet above the ground. At 12:27, the parachutist is 1100 feet above the
ground. Find the average rate of change in feet per minute.

*remember that rate of change is simply slope but with units, so you would use the same slope formula:

Yo—=VY1
X2 — X1

decide x and y based on what depends on what. Elevation depends on time, so elevation is the dependent
variable, which is always y, and time is the independent variable, which is always x. Create two ordered pairs
with the given information and remember that ordered pairs always go (X, y)

(12:20, 6200) and (12:27, 1100)
Plug them into the formula:

1100 — 6200 (feet)
12:27 — 12:20 (minutes)

—5100 feet
7 minutes

Create a unit rate so you know how much the elevation changes in one minute rather than in 7 minutes. To do
this, divide top and bottom by 7.

—728.57 feet
1 minute

This means that the parachutist falls 728.57 feet in 1 minute. Also, you can check that this makes sense, since
when you parachute you know that you are getting lower and going down and the rate of change came out as a
negative number.



4.5: Graphing Lines Using Slope-Intercept Form

- Identify slope and y-intercept of a line by looking at the equation
- Write equations in slope intercept form

- Use equations in slope-intercept form to graph a line

- Identify parallel lines

Ex: Identify the slope and y-intercept Ex: Write the following equation in
y = —% x—1 slope-intercept form then identify
Slope = —z slope and y intercept
4x -9y =18
y — intercept: —1 *remember that slope — intercept

form occurs when y is isolated. So
you need to isolate y.

4x -9y =18
—4X —4X
—9y =18 — 4x
-9 -9
y=-2 +§x

slope = g y —int: -2
Ex: Graph the following equation using slope-intercept form:
4X=3Y =-6 xpyt in slope — intercept form first.
y= %x +2 Graph the y — intercept first by going up 2 on the graph .
Then move where the slope tells you to, which is up 4 and to the right 3 spaces.

Ex: Tell whether the graphs of the two equations are parallel lines without graphing the lines:

4x—8y =8 and y=0.5x-1
*Remember that parallel lines have the same slope. Since the second line is in slope — intercept as 0.5 or %.
Rewrite the first line in slope intercept form so you can also identify the slope and decide if the two lines are
parallel.

Firstline: y=%x-1 Since this line also has a slope of 2, then you can
say that the lines are in fact parallel lines.

AN




4.6: Direct Variation

- Be able to decide if x and y vary directly
- Be able to write a direct variation given information and use to find missing values
- Be graph direct variation equations
Ex: Decide if x and y vary direct. If so identify the constant of variation.
a) 6y—x=0 b) y—3x=—4
X and y vary directly if the equation can be written in the form y = ax (notice that there is no number being

added or subtracted) so rewrite the equation (isolate y) and see if it is in that form.

a) 6y= b) y=—4+3x

X
y=<

Equation a is direct variation and the constant of variation is % equation b is not direct variation because
—4 1s being added

Ex: Given thaty varies directly with x, write a direct variation equation. Then find y when x =5

x=3,y=21

y = ax You are missing the constant of variation
21 =a(3) Substitute in what you know

7=a Solve for a

y =7X

y =7(5) Now use to find y when x =5

y=35

Ex: The amount of water, w (in gallons), used in a shower head varies directly with the number of minutes, m,
the shower is run. After 5 minutes, 12.5 gallons of water have been used. Use the information provided to
write a direct variation equation that relates w and m. Then find how long it would take for 25 gallons of water
to be used.

W =am
12.5=a(5)
25=a

w = 2.5m

25=25m
10=m



4.7: Linear Functions

- Evaluate a function for a given value of x
- Find x for the given value of a function

Ex: Evaluate the function when x = -2 Ex: Find the value of x so f(x) =- 1
f(x) = —5x-8 f(x) =—2x+5
*Replace x with -2 *Replace f(x) with -1
f(-2) =-5(-2)-8 -1=-2x+5
*Do the math on the right side of the equals sign *Solve for x
f(-2)=10-8 -1=-2x+5
f(-2)=2 -5 -5
—6 = —2x
-2 2

3=X



