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Lesson 12

Understand
the Slope-Intercept Equation for a Line

How can you represent and
interpret proportional relationships?

Study the example problem showing how to represent and
interpret a proportional relationship. Then solve problems 1-5.

Example

The table shows the costs Vegetable Seeds

for 2, 3,4, and 5 vegetable
seed packets. What is the Cost ()
unit rate?

Number of Packets

Use the data to make a graph. Find the Vegetable Seeds

cost of 1 seed packet.

8
The unit rate is the cost in dollars for 7 d
1 packet. The graph shows that the unit 6
rate is 1.50. =
%0 r
84
3
2
; ¥ 1,150
0012345678
Number of Packets
e~

B3> B How you can use the table to find the unit rate in the
example problem?

Possible answer: You can divide the cost of any number of packets by the corresonding

number of packets.

:» What is the constant of proportionality in the example?
What is the slope of the graph? What do they represent
in the context of this problem? How do the constant of
proportionality and slope relate to the unit rate?

The constant of proportionality is 1.50 and the slope is 1.50. They represent that 1 packet of

seeds costs $1.50. The constant of proportionality, the slope, and the unit rate are the same.
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Solve.

I E) The table shows how many words Julian can type if he
types at a steady rate. Use the information in the table to
make a graph. Find the slope of the graph and explain
what it means in this situation.

Typing Rate

Number of tes
Number of Words mm

40; Julian types 40 words per minute.

I B The price for movie tickets at Town Theater is shown in
the graph. The price of 5 movie tickets at Center Theater
is $3.75 greater than the price of 5 movie tickets at Town
Theater. What is the price per ticket at each theater?

Town Theater: $6; Center Theater: $6.75

@ B A hardware store buys 300 feet of nylon rope. The store
sells the rope by the inch. A customer can purchase

40 inches of the rope for $1.60. The store sells all of the
rope and makes a profit of $54. How much did the store
pay for the rope in dollars per inch?

Show your work.
Possible answer:

Customer unit price: 2;’5\0 = $0.04 per inch

Inches in 300 ft: 300« 12 = 3,600
Total customers paid: 3,600 in. « s.loi% =$144

Amount store paid: $144 — $54 = $90

. P $90 - .
Store unit price: 3,600 in. $0.025 per inch

Solution: _The store paid $0.025 per inch for the rope.
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Town Theater Tickets

IS
S

w
)

S

Price ($)
-y ow
N

®

S

o

O,

123 456 7 8
Number of Tickets
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Study the example problem showing how to write an
equation in slope-intercept form. Then solve problems 1-6.

Name:

Example
Write an equation for the line shown in the
diagram.

Find the slope of the line.
Use the slope formula.

m= Yoo _7-3 .
X,—x 2-0 Substitute 7 for y,, 3 for
V2 forxz, and 0 for X,
m= %, or2 Simplify. The slope is 2.

The line passes through (0, 3), so the
y-intercept is 3. Use the slope-intercept form
y = mx + b to write an equation.

y=mx+b
y=2x+3  Substitute 2 for m and 3 for b.

An equation for the lineisy = 2x + 3.

3

— —_— —_—
) ) . ) Vocabulary
I B How is the equation y = 2x similar to the equation
y = 2x + 3 in the example problem? How is it different? slope the ratio of the vertical
. . change (rise) to the horizontal
Similar: It has the same slope. Different: y = 2x has a TR ) By
y-intercept of 0 and y = 2x + 3 has a y-intercept of 3. el @R,
y-intercept the y-coordinate
I3 B Graphy = 2xin the diagram above. Compare the graphs. of the point where a graph
Does either graph represent a proportional relationship? intersects the y-axis.
Explain. g
The graphs have the same steepness but different e
y-intercepts. The graph for y = 2xrepresents a ;:
©,3)
proportional relationship because it crosses the origin. L1
B3> B) What value of b makes y = 2x + b the same as y = 2x? =i 23 4 *
What does that value mean? ‘ ‘
0; It means that the y-intercept is 0. The y-intercept is 3.
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Solve.

I B Andy uses the table below to write a linear equation.

x -1 0 1 2

y 2 4 6 8

He says he can write an equation of the form y = mx for
the given values. Is he correct? Explain your reasoning.

No; Possible explanation: The graph of an equation in the form y = mx goes through the

origin, (0, 0), but the graph of this relationship would go through (0, 4).

I B Lookat these equations. Write each equation in
slope-intercept form. Are the equations the same or
different? Explain.

y+1=2x-3 2x-3=y+1
y=2x-3-1 2x=y+1+3
y=2x—4 2x=y+4
2x—4=y
y=2x—-4

2y+2=4x-6
y+1=2x-3
y=2x—-3-1
y=2x—4

Possible explanation: They are identical because each is y = 2x — 4 when written in

slope-intercept form.

@ [ Etxplain how you can write an equation for a line with
slope % that crosses the y-axis at the point (0, -1).

Graph the line for your equation.
Possible explanation: | can use the slope-intercept

formy = mx + b. The slope is ; The y-coordinate of

the point where the line crosses the y-axis, (0, —1),

is the y-intercept, so the y-interceptis —1. The

equationisy = %x -1

mL UnderstondheSope-nerceptEquation ora Lne
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Name:

Answers will vary. Note
whether students
incorporate the features
they chose in their
answer on the next page.

Study the example. Underline two parts that you think
make it a particularly good answer and a helpful example.

Example

Draw two lines that have the same slope on the coordinate grid. Let one
represent a proportional relationship and one represent a relationship
that is not proportional. Label one line A and the other B.

Predict how you expect the slope-intercept equations of your lines to be
similar and different. Then write the equations to check your predictions.

Show your work. Use graphs, words, and numbers to explain your

answer.
y
y
Where does the
EXDMPIE e
B * answer each part
; of the problem?
) S ————— 7 3 gl * use a graph fo
- explain.
b - - use words to
4 exPlain?
* use numbers to
explain?
| predict that the slope-intercept equations will have the same o
value for m because the lines have the same slope. The
equations will have different values for b, because Line A -

crosses the y-axis at (0, 0) and Line B crosses the y-axis at (0, 3).

To write the equations, I first find the slope and y-intercept of

2-0

each line. Line A: slope = 3-0

= %, y-intercept = 0;
Line B: slope = H = %, y-intercept = 4. Equation for
LineA:y = %x. Equation for LineB:y = %x +4.

My predictions were correct. The equations have the same

value form, %, and different values for b, 0 and 4.
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Solve the problem. Use what you learned from the model.

Draw two lines that both represent proportional
relationships but have different slopes. Label one line A and
the other B.

Predict how you expect the slope-intercept equations of
your lines to be similar and different. Then write the
equations to check your predictions.

Show your work. Use graphs, words, and numbers to
explain your answer.

)
Didyou...
y

* answer each part
of the problem?

4 - use a graph to
> explain.
A * use words to

1
< 7/,% + x explaint

~ * use numbers to
et explain?

o

s

Possible answer: | predict that the equations will both
have 0 as the value of b because they both cross the
y-axis at (0, 0). The equations will have different values
for m because they have different slopes.

To write the equations, I first find the slope and
y-intercept of each line.

Line A: slope = g = g = g,y—intercept =0;

Line B: slope = % = g = 2, y-intercept = 0.
Equation for LineA:y = %x. Equation for Line B: y = 2x.
My predictions were correct. The slope-intercept

equations have the same value for b, 0, and different

values for m, % and 2.
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