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Lesson 7:  Distance on the Coordinate Plane 

Student Outcomes
Students use absolute value to determine distance between integers on the coordinate plane in order to find side lengths of polygons.

Lesson Notes
Students build on their work in Module 3.  More specifically, they build on their work with absolute value from Lessons 11 and 12 as well as on their work with coordinate planes from Lessons 17–19.
Also note that each square unit on the coordinate planes represents  unit.

Classwork 
Fluency Exercise (5 minutes):  Addition of Decimals 
Sprint:  Refer to the Sprints and the Sprint Delivery Script sections of the Module Overview for directions to administer Sprints.

Example (15 minutes)
[image: ]
Example
Determine the lengths of the given line segments by determining the distance between the two endpoints. MP.8


Line Segment
Point
Point
Distance
Proof

























































What do you notice about each pair of points?
· In each pair, either the -coordinates are the same or the -coordinates are the same.
How could you calculate the lengths of the segments using only the coordinate of their endpoints?  (Please note, it is possible that ELLs may not understand this question and may need modeling to understand.  In addition, students may need to be reminded that distances or lengths are positive.)
· Either the -values will be the same or the -values will be the same.  We will ignore these and focus on the coordinates that are different.  We can subtract the absolute values of the endpoints if both points have the same sign.  If the signs are different, we will add the absolute values. MP.8

Why are the steps different?  For example, why are the steps for  different than the steps for ?  
It may be helpful for students to go back to the image and walk through the steps visually when trying to describe the steps and the difference between the two.
· When we determine the distance from  to , we are really adding together the distance from  to the -axis and the distance from  to the -axis.  We add the distances together because they are on opposite sides of the -axis.  When determining the distance from  to , we are taking the distance from  to the -axis and  to the-axis and finding the difference because they are on the same side of the -axis.
Add a fourth column to the table to show proof of your distances. Line Segment
Point
Point
Distance
Proof



































































How would the distances from one point to another change if each square unit on the plane were  units in length?  Or  units in length?
· The distance would double if each square unit were worth  units.  The distance would triple if each square unit were actually equal to  units in length.


Exercise (15 minutes) 

Exercise
Complete the table using the diagram on the coordinate plane.
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	Point
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Extension (3 minutes)

Extension
For each problem below, write the coordinates of two points that are  units apart with the segment connecting these points having the following characteristics.
The segment is vertical.
Answers may vary.  One possible solution is and .

The segment intersects the -axis.
Answers may vary.  One possible solution is and .

The segment intersects the -axis. 
Answers may vary.  One possible solution is  and .

The segment is vertical and lies above the -axis.
Answers may vary.  One possible solution is and .

Closing (2 minutes)
What did all of the segments used in the lesson have in common?
· They were all either vertical or horizontal.
How could you determine whether the segments were vertical or horizontal given the coordinates of their endpoints?
· If the -coordinates were the same for both points, then the segment was vertical.  If the -coordinates were the same, then the segment was horizontal.
How did you calculate the length of the segments given the coordinates of the endpoints? 
· If the coordinates that were not the same had the same sign, we subtracted the absolute values of the coordinates.
· If the coordinates that were not the same had different signs, we added the absolute values of the coordinates.

Exit Ticket (5 minutes)

Name                 							         		Date              		         
Lesson 7:  Distance on the Coordinate Plane

Exit Ticket

[image: ]Use absolute value to show the lengths of , , , , and .


Line Segment
Point
Point
Distance
Proof



























Exit Ticket Sample Solutions

[image: ]Use absolute value to show the lengths of , , , , and . Line Segment
Point
Point
Distance
Proof





























Problem Set Sample Solutions

Given the pairs of points, determine whether the segment that joins them will be horizontal, vertical, or neither.

and		Horizontal	

and		Neither	

 and		Vertical	

Complete the table using absolute value to determine the lengths of the line segments.
	Line Segment
	Point
	Point
	Distance
	Proof

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	




[image: ]Complete the table using the diagram and absolute value to determine the lengths of the line segments.Line Segment
Point
Point
Distance
Proof

































[image: ]Complete the table using the diagram and absolute value to determine the lengths of the line segments.Line Segment
Point
Point
Distance
Proof
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[bookmark: _GoBack]Name two points in different quadrants that form a vertical line segment that is  units in length.
Answers will vary.  One possible solution is  and .

Name two points in the same quadrant that form a horizontal line segment that is  units in length.
Answers will vary.  One possible solution is and .


Addition of Decimals—Round 1 
Directions:  Determine the sum of the decimals. Number Correct: ______
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Addition of Decimals—Round 1 [KEY]
Directions:  Determine the sum of the decimals. 
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Addition of Decimals—Round 2 Number Correct: ______
Improvement: ______

Directions:  Determine the sum of the decimals.
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Addition of Decimals—Round 2 [KEY]
Directions:  Determine the sum of the decimals. 
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