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Mississippi College- and Career-Readiness Standards
Mathematics
Exemplar Lesson Plan

	GRADE:

	Unit Title: Foundations for Geometry
Lesson Title: Midpoint and distance in a coordinate plane
Estimated Duration:  1 day

	Real-World Purpose: 
Major League baseball fields are laid out according to strict guidelines. Once you know the dimensions of a field, you can use a coordinate plane to find the distance between two of the bases.

	I Can:
[bookmark: CCSS.Math.Content.HSG.CO.C.9]Standard(s): CCSS.MATH.CONTENT.HSG.CO.C.9
Prove theorems about lines and angles. Theorems include: vertical angles are congruent; when a transversal crosses parallel lines, alternate interior angles are congruent and corresponding angles are congruent; points on a perpendicular bisector of a line segment are exactly those equidistant from the segment's endpoints.
CCSS.MATH.CONTENT.HSG.CO.D.12
Make formal geometric constructions with a variety of tools and methods (compass and straightedge, string, reflective devices, paper folding, dynamic geometric software, etc.). Copying a segment; copying an angle; bisecting a segment; bisecting an angle; constructing perpendicular lines, including the perpendicular bisector of a line segment; and constructing a line parallel to a given line through a point not on the line.
CCSS.MATH.CONTENT.HSG.GPE.B.4
Use coordinates to prove simple geometric theorems algebraically. For example, prove or disprove that a figure defined by four given points in the coordinate plane is a rectangle; prove or disprove that the point (1, √3) lies on the circle centered at the origin and containing the point (0, 2).
CCSS.MATH.CONTENT.HSG.GPE.B.6
Find the point on a directed line segment between two given points that partitions the segment in a given ratio.
CCSS.MATH.CONTENT.HSG.GPE.B.7
Use coordinates to compute perimeters of polygons and areas of triangles and rectangles, e.g., using the distance formula.*


	Performance Objective: (Evidence of Learning) TSW to calculate midpoint and distance from two endpoints of a line segment both on and off the coordinate plane with 75% accuracy.


	Prerequisite Skills:
• know the parts of a right triangle and create and identify a right triangle. 
• be able substitute values into a formula and evaluate. 
• know how to solve equations. 
• know the Pythagorean Theorem. 
• know how to use the midpoint and distance formulas. 
• know how to plot points and write an ordered pair for a point on a graph.
 • be operating on Analysis level on Bloom’s Taxonomy with respect to solving equations and using formulas.

	Materials/Resources:   
· Markers               
· Activity sheet 
· Assessment sheet

· Colored pencils                                             
· Straightedges
· Calculator 

	Key Vocabulary:  
· Congruent segments                                             
· Construction 
· Between
· Midpoint 

· Coordinate                                             
·  Distance
·  Length
· Bisect
· Segment bisector

I

	Elements of Rigor:
· Conceptual understanding of key concepts
· Procedural skill and fluency
· Rigorous application of mathematics in real-world contexts

	Lesson Introduction

	How will you introduce the lesson? 
· To introduce the task, students will be asked to define what distance and midpoint means to them. 
· To help the students with the task, ask the following questions: 
· Give an example of when it is helpful to find a distance. How can we use distance to help make other calculations, such as how much gas to buy? 
· Give an example of when it is helpful to know midpoints. 
· What do you need to use the midpoint and distance formula?

Student Exploration Activity
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	Lesson Activities

	TTW remind students how to find the average of two numbers. Connect average, a measure of central tendency, to the idea of midpoint.
TTW review how to subtract positive and negative numbers to avoid subtracting errors in the Distance Formula. When finding midpoints and distances on a coordinate plane, relate your instruction to finding distances and midpoints on a number line.

TSW investigate midpoint to find a location and the distance formula to find how far someone traveled.

TSW complete the Activity worksheet using think/pair/share strategy. However, they will think with a partner, pair with another group of two and share with the class as a whole. The students will complete the assessment on their own.

The Activity worksheet is for the students to work with a partner to explore the use of midpoint and distance through a real-world problem. After working on the assignment for 20 minutes the students will share their results with another group and finish what had not been completed. After completing the task, groups will be asked to share their results with the class. The students are to complete the assessment on their own. The teacher needs to walk around and help students with questions they may have. The teacher is to direct the students and not give answers. 
Monitoring Student Responses 
• Students will communicate their new knowledge with the class by presenting about a question that is assigned. 
• If students are having difficulties with expressing their thoughts, the teacher is to use questions to prompt the students. 

• After completing activity 2, the teacher will lead the students through a series of questions to pull everything together. The students will then complete the assessment. 
 What are the distance and midpoint formulas? 
 How did these formulas come about? 
 What do we need to know to be able to use these formulas? 
 How would you find the total distance traveled when going to two different locations?
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	Lesson Closure 

	*TTW reiterate topics and concepts covered in today’s lesson including 
    * distance and midpoint
    * How distance and midpoint are applied in real-life situations
*TTW explain the importance of knowing how to, when, and why distance and midpoint would need to be calculated.
*TTW have students complete the following “Exit Questions”
1. What did you know about distance and midpoint before being taught this lesson?
2. What did you learn about distance and midpoint that you did not already know?
3. In what “real-world” ways can you justify having to calculate distance and midpoint?
4. Is there any part of this lesson “calculating distance and midpoint” that you did not fully understand or may need additional information on?







	Essential Questions:
· Can you exchange the coordinates (, ) and (  ) in the Midpoint Formula and still find the correct midpoint? Explain. 
· [bookmark: _GoBack] A right triangle has side lengths of r, s, and t.  Given that
  +  =   , which variables represent the lengths of the legs and which variable represents the length of the hypotenuse? 

	Standards for Mathematical Practice  (select all that apply)

	Make sense of problems and persevere in solving them.      
Reason abstractly and quantitatively.
· Construct viable arguments and critique the reasoning of others.
Model with mathematics.
· Use appropriate tools strategically.
Attend to precision.
· Look for and make use of structure.·  
·  
·  

Look for and express regularity in repeated reasoning





	Supplemental Activities

	Intervention –
*Students will be paired Low-High and peer tutoring will take place so that high students can help low students understand concepts that they may struggle with.
*One-on-one instruction will be provided for those students who struggle to understand the concepts.

	Khan Academy Video Lesson
	https://www.khanacademy.org/math/geometry/analytic-geometry-topic/cc-distances-between-points/v/midpoint-formula

4 Part Videos Series on the Polygons with 2 Part Quiz

	Free Distance and Midpoint Calculator
	http://www.mathportal.org/calculators/analytic-geometry/distance-and-midpoint-calculator.php

Free Calculator!

	Free Math Help
	http://www.freemathhelp.com/distance-formula.html

Good examples of distance formula!

	YouTube Video
	https://youtu.be/Z1BjPATzFXA

Song to help memorize the formulas!












	Enrichment
.  
TSW complete a Dot-to-Dot Distance Enrichment Worksheet where they will have to follow steps dealing with distance to create a shield for a geometry club logo. 
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	Performance Based Assessment Task 

	
Math Task
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Rubric/ Plausible Student Response(s)
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EXPLORATION

Midpoint and Distance in
the Coordinate Plane

The coordinate plane shows graphs i
of four line segments that are each s
named AB. Copy each segment F Segmefiz| | B

onto a sheet of graph paper. Segment 1

1. Fold each segment so that A
matches up with B. Use the
fold to find the midpoint of the
segment. In a table, record the
coordinates of each segment's
endpoints and midpoint.

1
2
3

4

. For segments 1 and 2, how are the x-coordinates of each
'segment’s midpoint related to the x-coordinates of its endpoints?

. For segments 3 and 4, how are the y-coordinates of each
'segment’s midpoint related to the y-coordinates of its endpoints?

>scr how you would find the coordinates of the midpoint
of RS with endpoints R(6, 3) and S(—4, 3).
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Activity Worksheet:Distance and Midpoint Exploration

Travis and Janelle want to take a rp to the mal to buy a toy fo a friend who is moving. However, they
have a very short time to shop for thei friend. Janelle printed  layout of the mall to map out their
route. Use the map to answer the following questions. The black dots represent the doors to the mall
o stores. You must use straight lines to answer the questions. Show al computations that lead up to
Your soluions.

Janelle wants to not only g0 to the toy store but wants to stop at a couple other sores. She goes to the
mall before Travis to meet up with him later. Janelle enters the malat the East entrance o go to the
Animal Store. Afte looking around for a while at the Animal store Travis calls her to make
arrangements to meet

a. Travis i at the West entrance and wants to meet Janelle at the midpoint oftheirtwo locatons.
Where would they meet? Use order pairs to represent their meeting location. After meeting, are they
closer to the Toy store or Music store? Include mathematical computations to justfy your answer
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b. After meeting up, Janelle and Travs decide to get some food before shopping for atoy. What s the
distance they will travel to gt to the door of the closest food place?

. After they finished eating they went to the Toy Store bought a great toy for their friend, then eft the
mall. Afte leaving the Toy store, Travis when back to the orginial meeting place then to the entrance he
came in. What was Travis total distance that h traveled from door to door? (Not to include any.
walking time while in the stores.) lustrate Travis’route on the map provided
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A square table s set with four dentical place sertings, one on each side of the
table. Each setting consists of a plate and spoon, with the spoon always to the
right of the plate. If you start with one setting, what transformation deseribes
the location of each of the other three? Express your answer n terms of degrees,
lines of reflection, or directions from the original place setting.

‘Without using the word “square,” how would you explain how to draw one to a classmate on
the telephone?

‘The east-west streets and north-south avenues of a certain cty are numbered
consecutively from south to north and east to west. All blocks are squares with
the same side lengths. Mandy is standing on the comer of 56th Street and 12th
Avenue. Mark s standing on the corner of 32nd Street and 18th Avenue. Mark
calls Mandy and asks her to meet him ata spot halfway between their current

Iocations.

a. Use the Midpoint Formula to find out where Mark wans to meet. Show your work.

. Mandy says that Mark walks faster than she does, s0 he should have to walk farther.
‘Assume that Mark walks 1.25 times as fast as Mandy. If Mandy's distance walked in
agiven time period is d, whatis the distance Mark can walk in the same time period?

. Use your resuls In part b to write and solve an equation to find the distances Mark and
Mandy should each walk.
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‘This page provides students with the opportunity
0 apply concepts from the Common Core in real-
world problem situations. There are three different
levels of performance tasks:

‘These are short word problems that
require students o apply the math they have
leamed in straightforward, real-world situations.

‘These are more involved
problems that guide students step-by-siep through
‘more complex tasks. These exercises include more
complicated reasoning, writing, and open-ended
lements.

‘These are open-ended, non-
routine problems that instead of stepping the
students through, ask them to choose thelr own
‘methods for solving and justfy their answers and
reasoning,

1. Possible answer: They are rotations of the
first place setting with the center of rotation
in the center ofthe table, clockwise or
counterclockwise. The sccond setting is
rotation of 90 degrees, the third is 180 degrees,
‘and the fourth is 270 degrees.

‘Possible answer: Draw a line segment. Starting
atone of the first segment’ endpoints, draw

a second segment that s congruent and
‘perpendicular to the firs. Repeat this process

starting with the second segment, and then one

‘more time starting with the third segment.
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3. Scoring Guide:

Task_| Possible points

Es 2 @)

1 point for correctly writing Mark's
distance as 1.25d

1 point for wrting the equation

d+1.250= 30 o equialent, 1 point for

slving and getting d = 133, and 1 paint

forcorrectly stating that Mandy should

walk 13 blocks and Mark should walk
2

162 blocks

Total possible points: 6
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