Graphing Outline for Topic 7: Slope of a Line

Understanding
Math

Concept: Slope of a Line
Name:

WARM-UP/LEAD IN ACTIVITIES
The following suggested activities would serve as a review to consolidate previous
learning. While promoting rich mathematical dialog, they will also provide students

with the background necessary to be successful in this topic.

NOTE: You will need graph paper and graphing calculators for some of these activities.

1. The FElastic Example (from Topic 6)

» We let N be the # of washers (we also included parts of washers).

» Let S be the length of the stretch of the elastic.
» We calculated the ordered pairs. (We noticed a pattern in these ordered pairs).
» From the pattern we were able to write an equation, which was S=2NV.
» We should graph enough points so that we can "see" a pattern.
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NOTE: Because we can attach parts of washers, we can join the points with a

straight line or a continuous curve.
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Graphing Outline for Topic 7: Slope of a Line
2. Patterns in Special Relations

Objective: Investigate the roles of #1 and #2 in relations of the form y =#1X + #2,

Investigation 1:
(a) Investigate the role of #] by keeping #2 constant and varying #J.
Graph each of the following on the same axis below:

Clearly identify each line by using different colored pencils or pens.

;
y=-2x-3 y=2x-3 y=3x-3 . /
: J
4 !
X ¥ X ¥ X ¥ /
2|1 1| -5 1| -6 ]/
1| -1 0|-3 0|-3 SFAARAATT 4
0|-3 1(-1 1|0 y
1|5 2|1 2| -3 s
/o

(b) How are the 3 lines above the same?
e All lines are straight lines.
e All show a linear relationship.
¢ All lines have the same y-intercept (0, -3)

(c) How are the 3 lines different? The lines have different slopes.

(d) What seems to be the role of #] in an equation of the formy =#]x +#2 ?

#1 in the equation is the slope of the line
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Graphing Outline for Topic 7: Slope of a Line
Investigation 2:

(a) Investigate the role of #2 by keeping #_Iconstant and varying @

Graph each of the following on the same axis below:

Clearly identify each line by using different colored pencils or pens.

y=2x+1 y=2x+3 y=2x-4
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(b) How are the 3 lines above the same? All lines are straight lines and have the same slope.

(c) How are the 3 lines different? The y-intercept is different. (0, 1) (0, 3) (0. -4)

(d) What seems to be the role of #) in an equation of the formy =#jx +#2 ?
Discuss your findings with a classmate.

#2 in the equation is the y-intercept.
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Graphing Outline for Topic 7: Slope of a Line
3. Graph and Interpret Bungi Jumping

You are Bungi Jumping...

The equation, which enables you to find your height above ground level at any time from 0 to 8
seconds after the cord first stretches, is ... y = x2-6x+8

Let x represent ... time in seconds after the cord first begins to stretch.

Let y represent... the person's height (in bungi lengths) above the ground.

Instructions:

» Choose enough values for x between 0 and 8 inclusive to give you enough of a
Pattern, so you can draw the graph as smoothly as possible.

» Complete the chart.
» Draw the graph as accurately as possible.

We can join the points because the time (x) is continuous.

y
X y 10
0 8 85
5 5.25 height -
1 3 n 6
2 0 bungi 4
3 -1 2
lengths
4 0 24
3 3 1 T T T T 1 X
6 8 2 2 4 6 g8 10
7 15 e
8 24

Interpret the Graph:
(a) How far above ground are you when the cord begins to stretch?
The cord begins to stretch at 8 bungi lengths above the ground.
(b) Will we need to dig a hole in the ground below you? If so, how deep must the hole be?
Yes, it is necessary to dig a hole. From 2-4 seconds the jumper is below ground level. At3

seconds the jumper is 1 bungee length below the ground (-1). The hole will need to be more than 1
bungee length below ground level to ensure the person does not smack the ground.
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Graphing Outline for Topic 7: Slope of a Line

(c) You will be at the same height at .5 seconds and at 5.5 seconds.

When done, discuss results with a classmate.

4. An Investigation Activity using a Graphing Calculator

Observations:

®

Your teacher may need to introduce you to a graphing calculator.

Note: This will enable you to extend some of the investigations, which you may have done earlier.

In each case, command the graphing calculator to graph each of the following equations.
Note and record any patterns that you observe.

Investigation 1: y=-2X - 3. 1]

e The line y=-2x-3 goes down from left to right.
y=2x-3 and y =-3x -3 go up from left to right.

e Increasing from 2x to 3x results in a steeper slope.

e The y-intercept is (0, -3) for all three graphs.

Now, use the calculator to graph the equations, which you graphed earlier on this worksheet.
Try your own equations like the ones above. Do you notice patterns? Role of #] , #2 ?

Observations:

e #1in the equations is the slope of the line.
e The lines y = 2x-3 and y = 3x-3 have a positive slope and go up from left to right.
e y=-2x-3 has a negative slope and goes down from left to right.

e The y-intercept for all the lines is (0, -3). #2 is the y-intercept.
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Graphing Outline for Topic 7: Slope of a Line

Now, (if your calculator permits).
Graph equations of the form y = nx - 3 where n ranges from -8 to 8

Observations: n=-8 B n=4 1 y

e As nincreases from -8 to 0 the lines slope A e e
less and less down and to the right, at n=0 R
the line is horizontal.

e As nincreases from 0 to 8 the lines slope
up from left to right with increasing

steepness.
Investigation 2: y=2x+1
y=2x+3
y=2x-4

Now, try your own equations like the ones above. Do you notice patterns? Role of #], #2 ?

Observations: WY
8:
y=2x+1 1 6
4:
y=2x+3 )]
y=2x-4 & .16'-25‘-%‘-3‘.5‘/—'z'i'é'é'lbx

® The slope of the lines (Role of #1) is the same and equals 2.
® The y-intercepts [(0,1),(0,3),(0,-4)] are determined by #2 (1,3,-4).
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Graphing Outline for Topic 7: Slope of a Line

Now, (if your calculator permits) ...
Graph equations of the form y = 2x + n where n ranges from -8 to 8.

Observations: e

e As nincreased from -8 to 8 the y-intercept increases, that is, the lines move up.

Investigation 3: y= x2-6x+8 (the Bungee Jumping example, which you did on paper before)
0¥
Now, try more equations like the one above. ll /
|:I‘t f." y= X2 -6x+ 8
‘ 43\ ff'
Observations: (Answers will vary) A M A A M A

Examples are as follows: ]

y= x2-6x+8 original
e With the constant equal to 8 the bungee jumper has to worry o /
about hitting the ground and will need a hole to bungee into. j-\v/’
y= X2 -6x+ 12
y= x2 - 6x + 12 '

203

e With the constant equal to 12 the bungee jumper is jumping from a higher height and does not
have to worry about hitting the ground.

¥ |

Ho

1] |

y=x2-6x+0 g
4y f‘
WWT‘WWWW‘I TR
e With the constant equal to 0 the bungee jumper is v "-"‘-\}’ e
jumping starting at ground level and cannot jump. I 5
: y=x“-6x+0
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Now (if your calculator permits) ...

Graphing Outline for Topic 7: Slope of a Line

Replace each of the constants with n and vary n as you wish.

Observations:

V= xox+8
V.= 2¢e6x+8 [l
Vo= -1x2-6x+8 [l
Vo= -2x-6x+8 [

e When the coefficient of x* is positive the graph is
concave up. When the coefficient of x” is negative the
graph is concave down.

20 o
6 e The absolute value of the coefficient of x* effects the
E steepness of the parabola, the larger it is, the steeper
83 the parabola.
a3 \
T T T T T T E T [ T T IX
10 8 6 4 2 _4_5 2 4 6 8 10
]
e oo xexis M
-16
203 Voo xzdx+8 [
Vo= wox+8 M
Y= x+4x+8 [
The value of the coefficient of x in these examples mY\
effects the location of the vertex of the parabola. /
6
Each parabola in this example has the same 4
shape. 2]
||||||||||_||\|/|||||||X
10 8 6 4 2 2 4 6 8 10

Vo= x-6x+8 M
V.= x-6x+10 [
Vo= x6x+6
V.= x6x-8 [

-12

-16 4

-207

Neufeld Learning Systems Inc. 2008
www.neufeldmath.com

e The value of the constant in these
equations (-8, 6, 8, 10) effects the height of
the vertex.

Each parabola in this example has the same
shape



Graphing Outline for Topic 7: Slope of a Line

5. Graph and Interpret (A)
The cost C, in dollars of replicating CDs is given by the equation C = 2n + 4 where $4 is the fixed
setup cost for replicating (includes setup of the replicator.. a fixed cost) and n is the number of CDs

replicated. The equation only applies if 1 to 10 CDs are replicated.

(a) Choose values of the variables and draw a graph of Cost vs. Number of CDs. (Use Graph Paper)

(8, 20)

20

14
12
10 8

12

S|= N W A =

(Notice that negative CD’s cannot be copied)

(b) What would it cost to replicate 8 CDs? (Use both the equation and your accurate graph to give you
the answer)

Ifn=8then C = 2n+4 See above graph point (8,20)
2(8)+4

16 +4

=20

It would cost $20 to replicate 8 CD’s.

¢) How many CDs can you replicate with $12? (Use both the equation and your accurate graph to give
you the answer)

If C=12then 12 = 2n+4 See above graph point (4,12)
12- 4= 2n+4-4
8= 2n
8= 2n
2 2
4 =n

For $12, 4 CD’s could be replicated.
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Graphing Outline for Topic 7: Slope of a Line
6. Graph and Interpret (B)

» Graph the equation x +y = 8 where x and y both represent real numbers.

» Show a table of values (pick enough points to see a pattern).

y
10
X y 1
1 R
0 8 6
1 7 42
2 6 1
2
3 5 |
4 4 T 1T T 1T T 1T T T 1 | — 1 T 1 T T 1 L X
3 3 008 5 4 2 T 2 4 6 8 @0
6 2 4]
8 0 :
-6
8]
_10__
» Graph the ordered pairs which satisfy x +y =8 in an accurate graph.
» Interpret the graph.
Any point on the graph is such that the sum of two_numbers is
always 8. As x increases, then y decreases .
10
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Graphing Outline for Topic 7: Slope of a Line

PART A: COMPUTER COMPONENT

In order for you to do the following work, your teacher may need to discuss a way of finding the length of a
third side of a right triangle when the lengths of 2 of the sides are given. (Pythagorean Theorem)

Instructions: Select the computer program Understanding Graphing (Neufeld)
Follow instructions to the Main Menu.
Select Slope of a Line from the Main Menu

Work through all sections of the following in order:

* Introduction to Slope
* Slope
* Introductory Examples

Notice: You will not be finishing the entire topic before stopping to complete some
OFF COMPUTER EXERCISES.

/ As you work through the computer exercises, make your notes in the NOTES
section of this page.

When you reach the end of the section Introductory Examples
on the computer, move on to the OFF COMPUTER EXERCISES below.

NOTES
1. Fill in the following using information from the section Slope

(a) Draw a right triangle and label rise and run on the triangle.

Slope = rise
run
rise
run
. 11
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Graphing Outline for Topic 7: Slope of a Line

(b) Record Example 4 of the Introductory Examples below.

Place your x axis and your y axis in a convenient place. Label them.

4 C(2,5)

Any 2 points on a straight line can be used to find the slope of that line.

OFF COMPUTER EXERCISES

1. Use your ruler to choose any 3 points with integer coordinates on the graph above. Label the points A, B, C.
The points must be in a straight line. The line should be non-horizontal and also non-vertical.

(@) I chose the points A(-1,-1) B(0,1) andC (2,5)

(b) Calculate the slope of line segment AB = rise = 2
run 1
(c) Calculate the slope of line segment BC = rise = 4 = 2
run 2 1

Conclusion: Any 2 points on a straight line can be used to find the slope of that line.

2. For each of the following equations of relations (all of the equations result in graphs which are lines)
» Present a chart to show your ordered pairs which satisfy the equation.
» Use grid paper to graph the points on an Xy coordinate grid.
» Use any 2 points on the graph of the line to find its slope.

» Enter the requested information in the chart below.

Neufeld Learning Systems Inc. 2008 12
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Graphing Outline for Topic 7: Slope of a Line

Equation of line

Points A and B

Slope of Line AB

y=2x—-4

Point A (-2, -3)

Point B (0, 1)

Slope =_rise
run

Il
= A

y=3x+2

Point A (-1, -1)

Point B (0, 2)

Slope =_rise
run

(S (%Y

y=-2x+3

Point A (0, 3)

Point B (3, -3)

Slope =_rise
run

-6
-3
= 2
1
=2

®

Neufeld Learning Systems Inc. 2008
www.neufeldmath.com

13



Graphing Outline for Topic 7: Slope of a Line

y=-3x+1
Point A (2, -5)

Point B (0, 1)

10 Point A (-4, 0)

Point B (0, 2)

Slope =_rise
run

=6

-2

1

=-3

Slope =_rise

I noticed the following pattern...

e The difference in the y coordinates is the rise.
e The difference in the x coordinates is the run.
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Graphing Outline for Topic 7: Slope of a Line

Understanding
Math

Concept: Slope of a Line

Name:

PART B: COMPUTER COMPONENT

Instructions: Select the computer program Understanding Graphing (Neufeld)
Follow instructions to the Main Menu.
Select Slope of a Line from the Main Menu
Use the Jump To Menu to select Formula.

Work through all sections of the following in order:

» Formula

* Parallel Lines

* Perpendicular Lines

* Positive and Negative Slope

* Special Slopes

* Sketch Line, Given Point and Slope
* Slopes of Parallel Lines

* Slopes of Perpendicular Lines

Notice: You will not be finishing the entire topic before stopping to complete some
OFF COMPUTER EXERCISES.

/ As you work through the computer exercises, make your notes in the NOTES
section of this page.

When you reach the end of the section Slopes of Perpendicular Lines
on the computer, move on to the OFF COMPUTER EXERCISES below.

NOTES

1. The Formula for Slope of a line when one is given any 2 points (1,2) and

(10, 8) On the line is...

SLOPE = rise
run
= 8-2
10-1
= 6
9
= 2
3
. 15
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Graphing Outline for Topic 7: Slope of a Line
2. Positive and Negative Slope

Describe the slope in the chart below.

Positive or Negative Sketch
10% )
84 /,
6| ‘_/'
4 ’/[
S S s e B ey
Rising to the Right positive 08 6 /’ 24 6 8w
/‘_,’ -4
/-6
/ -
'/ 10
10
8
. [
) F
<
(LI L S S S v S B S ey
Rising to the left negative SRR RS B NI
4 \\\
-6
-8
-10

3. Sketch the Line when given its Slope and a Point on it

Record examples 1 and 2, below, from this computer section.

Clearly note the order of the steps taken to draw the line. 7Y
Example 1: ;
e Determine the positive slope of the line Al ;.*:B )1: b i X
e Place point A (-3, -2) on the graph
e Begin at A and move 2 units to the right and then move 1 unit up
B (-1,-1)
e Join A and B and extend
Ry
Example 2: d s
¢ Determine the negative slope of the line NG
e Place point A (2, -1) on the graph TR ST ~
e Begin at A and move 2 units to the left and then move 2 unit up P TN
B(-1,1)
e Join A and B and extend *
. 16
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Graphing Outline for Topic 7: Slope of a Line
4. Slopes of Parallel Lines

Record and Explain what you discovered about the slopes of parallel lines.
(Include a diagram to help you)

{"‘ tﬁfsi?j;

e Slope of Line1l . is 2 A(112)
0/"/
e Stopeof Line 2 [ is % P
A B X
. DA2) -
e The slopes of the parallel lines are the same. C{2.73) :
/ 4

5. Slopes of Perpendicular Lines

Record and Explain what you discovered about the slopes of perpendicular lines.
(Include a diagram to help you)

LY
\[AGB) I+
B )/ P
B A
] \
] X
If Line 1 . is perpendicular to Line 2 .: TN AR
. —
L]
e The lines meet at 90° or right angles
o The slopes are negative reciprocals 3 _, 1 -1
1 3
— -1
3
e  The product of their slopes is -1 3 w1 _ -1
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Understanding
Math

Concept: Slope of a Line

Name:

PART C: COMPUTER COMPONENT

Instructions: Return to the computer program Understanding Graphing (Neufeld)
Follow instructions to the Main Menu.
Select Slope of a Line from the Main Menu.
Use the Jump To Menu to select Practice Questions.
Complete the questions given to you by the computer. You will receive support.

OFF COMPUTER EXERCISES

1. Find the slopes of each of the following lines:

a) Through the points (7,5) and (9,7)

slope = rise s,
run S

I
— e NN

b) Through the points (2, 11) and (4, 5)

Al2,11)

slope

I
|"§
=3
w
(4]

\ abs)

c¢) Through the points (4, 0) and (8,8)

slope = rise EEEEEEY,
run
= 2
1 |
= 2 G 7 3
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Graphing Outline for Topic 7: Slope of a Line
2. Apply your superior knowledge to the following scenario.

(a) Predict whether the slope of the line below is positive or negative.  negative
(b) Take reasonable values for the coordinates of the points A and B.

A(4,10) and B(12.-6)

(c) Find the slope of the line through A and B 4 A
NB: Slope is negative
slope = rise =  difference in the v coordinates
run difference in the x coordinates
4-12

= 16

-8 B
= -2

3. Draw each of the following lines. (You will need graph paper for this question)
. 3 16
a) Through (2, 1) with slope > 7
// risg
AR/ ||
/ ryn
ol f 1p
. 2 16 P
b) Through (4, 9) with slope 3 )
S \\
N
(Wl \\
]
0 1p
. 19
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Graphing Outline for Topic 7: Slope of a Line

c¢) Through (6, 0) with slope 2

ris

Als,0)
0 E rJn 1D
d) Through (-1, 4) with slope 1 AllL4) tise
b 0 g
4. You are given a line through A (-1, -5) and B (5, 4).
You are also given a second line through C (0, 7) and (6, 3)
(a) Find the slopes of the 2 lines. ‘V\
C(0,7) N
rise N 7
Sl Li . 1= ri ol /
ope of Line = rise run  V Bisa
run
/
- 3 /  |D(6]3)
2
5 0 // 5 i
Slope of Line . 2= rise
run /
, ) [rise
= £ A(t1,-5
run
= -2
3
. 20
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Graphing Outline for Topic 7: Slope of a Line

(b) Determine if the lines are parallel, perpendicular or neither perpendicular nor parallel.

The slopes 3/2 , -2/3 are negative reciprocals indicating that the lines are perpendicular.

5. Place 2 points A and B of your own choice on an x-y grid. (You will need graph paper for this question)

(a) Draw another line, which is perpendicular to line AB.

(Answers will vary)

(b) Find the Coordinates of 2 points C and D on this second line. (Answers will vary)

(c)Verify that AB is perpendicular to CD. (Answers will vary)

The slopes of the two lines will be negative reciprocals.

Example:

Slope of Line1 [l = rise
run

Slope of Line 2 .

rise
run

-2

The slopes of the two lines are negative reciprocals indicating the lines are perpendicular.
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Graphing Outline for Topic 7: Slope of a Line

6. Repeat question 5 above with lines that are parallel.

(Answers will vary) v

The slopes of the two lines will be the same. / /

4 /
rise of Line 1 _ rise of Line 2 /
run of Line 1 - run of Line 2 /

)4
Example: /
/ s
/ 5
Slope of Line 1 . = rise ’
run rise
-3 -
2 c

Slope of Line 2 . = rise

run
= 3
2
rise of Line1 _ 3 _ riseof Line 2
runof Linel = 2 = runofLine2

The slopes of the two lines are the same indicating the lines are parallel.
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Graphing Outline for Topic 7: Slope of a Line

Pythagorean Theorem

The square on the hypotenuse of a right angle triangle is
equal to the sum of the squares on the other two sides.

x2=a2th?

\_

a

x (hypotenuse)

~

7. Use the Pythagorean Theorem to find an unknown side of a right triangle.

To find the length of the hypotenuse:

To find the length of a side when the hypotenuse is given:

x2=42t1t32
X x2=1619 b 25
X2 =25

x =125

(a)

®

Find the unknown side of each triangle.

(b)
x2 =92+ 402
x2 = g1 + 1600 17

X X2 =1681
X = V1681

x=41
40 5

72t 2= 252
49 + b2= 625
b2= 625- 49
b2=576
b=+576
b= 24
172=a2 +52
172-52 =a2+52-
a 172-52 = a2
289 -25 = a2
264 = a2
J264 =a
16.248 ~a

(Rounded to three decimal places)
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X
20
21
x2 = 202 t 212
x2 = 400 t 441
x2 = 841
X = /841
X = 29
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(d)
b 5
13
132 = p2+ 212
132 -52 = p2+ 212 -212
132 -52 = p2
169-25 = b2
144 = b2
V44 = p
12 = p

24



