Mathematics Enhanced Scope and Sequence — Geo metry

Slope

Reporting Category Reasoning, Lines, and Transformations
Topic Exploring slope, including slopes of parallel and perpendicular lines

Primary SOL G.3  The student will use pictorial representations, including computer
software, constructions, and coordinate methods, to solve problems
involving symmetry and transformation. This will include
a) investigating and using formulas for finding distance, midpoint,

and slope;
b) applying slope to verify and determine whether lines are parallel
or perpendicular.

Related SOL G.2, G.3d

Materials
e Activity Sheets 1 and 2 (attached)
e Graph paper
e Dynamic geometry software package (optional)

Vocabulary
slope, parallel, perpendicular, reciprocal, negative reciprocal, horizontal, vertical, rise, run

(earlier grades)

Student/Teacher Actions (what students and teachers should be doing to facilitate learning)

1. Distribute copies of Activity Sheet 1, and have students work in small groups to complete it.
Each student should record his/her own findings. Have students discuss findings with their
partners. Discuss findings as a whole group. It may be necessary to tell students how to
show a grid/coordinate system in the software package.

2. Distribute copies of Activity Sheet 2, and have students work in small groups to complete it.
This activity can be done on graph paper if software is not available. Each student should
record his/her own findings. Have students discuss findings with their partners. Discuss
findings as a whole group.

3. Demonstrate that if the product of slopes of (nonvertical) perpendicular lines is -1, then
slopes of perpendicular lines are negative reciprocals.

Assessment
¢ Questions

o Draw a line through the two points D(-2, 3) and E(6, -3).

o Find the slope of the line.

o Draw a line through F(3, 1) parallel to DE . Show your work, and explain how you
drew this line.

o Draw a line through F(3, 1) perpendicular to DE . Show your work, and explain how
you drew this line.
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o Astore needs toinstall a ramp for people in wheelchairs. The slope of this ramp
1
must be no more than 12 If the ramp must reach a height of 28 inches, how long
must the ramp be?
e Journal/Writing Prompts

o Have students complete a journal entry summarizing the second activity.

o Describe how to find the slope of a line when given the graph of the line.

o Describe how to determine whether a line has positive or negative slope.

o How are the slopes of horizontal and vertical lines related?

o Describe how to find the slope of a line perpendicular to a line with given slope.

o Have each group present their findings to the class.
o Write the definition and formula for slope using the points P(a, b) and Q(c, d).
o Have groups of students write test questions to use for assessment purposes.

Extensions and Connections (for all students)
e Give students the coordinates of the vertices of quadrilaterals, and have them use slope to
determine whether the quadrilaterals are parallelograms, rectangles, or neither.
¢ Have students explore tangent lines and circles in the coordinate plane.

Strategies for Differentiation

e Use graph paper and a straightedge to complete the activity.

e Review vocabulary such as horizontal and vertical.

e Link slopes of perpendicular lines to algebra properties.

e Use linking cubes to illustrate the idea of slope. Place one cube, and then place two cubes,
one on top of the other, next to the first cube. Place three cubes, one on top of the other,
next to the two cubes. Continue. Lay a ruler on the stacks. Discuss the slope of the ruler.
Repeat with different arrangements of cube stacks (e.g., 1-1-2-2-3-3-4-4; 1-3-5-7-9), and
compare the slopes.

e Have each student write his/her name on a line. If his/her name goes up, the slope is

positive. If the name goes down, the slope is negative.
run - wun
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Activity Sheet 1: Slope of a Line

Name Date

1. Select two points on the graph of the line below, and label one P and the other Q.
2. Draw a vertical path followed by a horizontal path, from P to Q.

3. What s the vertical distance?

4. What is the horizontal distance?

5. What is the ratio of the vertical distance divided by

the horizontal distance? R T e

6. What term do we use for this ratio?

7. The formula for finding the slope of the line

through two points is Y2 Y1 yse this formula and

X2 Xl
the points you used above to compute the slope of the line. Do you get the same answer?

8. Find three other points on the line through R (-2, 4) with the same slope as the line above.
Graph the line. Does it appear that the two lines are parallel, perpendicular, or neither?

2
9. Find three other points on the line through R (-2, 4) with slope -3 Graph the line.

10. Use a corner of a piece of paper to check the angle formed by the two lines. What does that
angle appear to be? Does it appear that the two lines are parallel, perpendicular, or neither?

11. Multiply the slopes of the two lines together. What is the product?

Virginia Department of Education © 2011



Mathematics Enhanced Scope and Sequence — Geo metry

Activity Sheet 2: Slopes of Parallel and
Perpendicular Lines

Name Date

If available, use a dynamic geometry software package to graph the following lines on the same
coordinate plane, and answer the questions. You will need to show a grid or coordinate plane.

PART 1

1.
2.

10.
11.

12.

13.

14.

15.
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Open a new sketch, and show the grid or coordinate plane.
Plot two points with integer coordinates that do not form a horizontal or vertical line, and
name them A and B. Draw the line AB.

Use the slope formula to compute the slope of AB.

Use the dynamic geometry software package to measure the slope of AB . Do the answers to
#2 and #3 agree? If not, explain why they are different.

Select a point not on AB, and construct a line through the point, parallel to AB . Label two
points on this line Cand D.

Use the dynamic geometry software package to measure the slope of cD.
Gently move the lines to change their slopes, and notice how the slopes are related.

What can you conclude about the slopes of parallel lines?

Select a point not on :LTB, and construct a line through the point, perpendicular to AB . Label
two points on this line E and F.

Use the dynamic geometry software package to measure the slope of EF .

Use the dynamic geometry software package to compute the product of the slopes of AB and
EF . What do you notice?

Gently move the lines to change their slopes (without making either line horizontal), and
notice what happens to the product of the slopes.
Adjust the lines until one is horizontal and one is vertical. What do you notice about the slopes

of the lines and the product of the slopes, when one is horizontal and one is vertical?

What can you conclude about the product of the slopes of perpendicular lines?

Name your file as directed by your teacher.
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PART 2
1.

Open a new sketch. Graph lines k, I, m, and n as described below.

Line k contains the points (4, 0) and (0, 2).

Line / contains the points (2, -2) and (-4, 1).
Line m contains the points (3, 3) and (0, -3).
Line n contains the points (0, 3) and (-2, 2).

What point appears to be the intersection of line k and line m?

What is the slope of each line? Explain how you found your answers.

Which lines are parallel? Explain.

Which lines are perpendicular? Explain.

Draw a line p that is parallel to line m. What is the slope of line p?

Which line or lines are perpendicular to line p?

Is it possible to draw a line parallel to line m that is NOT perpendicular to line k? Explain.

Name your file as directed by your teacher.
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