
DIRECT INSTRUCTION LESSON PLAN

Author:  Kirsten Lewis

Date Created:  3/16/14

Subject(s):  Geometry - Essentials of Geometry

Topic or Unit of Study (Title):  Midpoint and Distance Formulas

Grade Level:  10th grade

Materials:  
Calculators 
Individual white boards with coordinate plane on one side
Graph paper
Guided Notes  
“Midpoint and Distance Formulas - Classwork”
“Midpoint and Distance - Assessment”
Homework - “Distance and Midpoint Practice”

Summary (and Rationale):  It is often necessary to solve problems that involve finding either midpoints or 
distances. It is important to understand exactly what finding the midpoint and distance means. 
Understanding distance helps you to understand absolute value.  These concepts link to the key vocabulary 
we learned in our first lesson.

I. Focus and Review (Establish Prior Knowledge): [20 min.]  
a)  Students must be able to use skills applying the meaning of absolute value and graphing points on a 
coordinate plane:  Using the coordinate plane side of the individual white boards, have students plot several 
pairs of points then determine the distance between points by counting the spaces between.  Start with 
points that have either the same x-coordinate or the same y-coordinate and are in the same quadrant, then 
move on to pairs of points in different quadrants.  Ask students what concept in math would they apply to 
find the distance between two points mathematically (Answer:   Absolute Value). --- Move to part III.(a), 
introducing the Midpoint Formula.

b)  Using the coordinate plane side of the individual white boards, have students plot a pair of points that 
yield a diagonal line.  Ask students what concept from Algebra could they apply to find the distance between 
the two points.  (Answer:  the Pythagorean Theorem)
Have students write the Pythagorean Theorem. Discuss with the students what needs to be stated in the 
Pythagorean Theorem (it must be a right triangle and the longest side is always the hypotenuse). This pre-
assessment can be used to determine the background knowledge of the students and what instruction may 
be needed to begin the lesson.  (Answer: The Pythagorean Theorem occurs only in a right triangle, and the 
square of the length of the hypotenuse (the longest side) is equal to the sum of the squares of the lengths of 
the legs of the right angle.)



II. Statement of Instructional Objective(s) and Assessments: 

Objectives Assessments
1) When given two points, students will be able to 
determine how to find the distance between two
points and the midpoint, using a coordinate graph 
with 80% accuracy.

2) When given two points, students will be able to 
find the midpoint between by applying the Midpoint 
Formula and the distance between by applying the 
Distance Formula, by correctly completing 8 out of 10 
problems.

3) When given the concepts introduced in class, 
students will understand the connection between the 
Pythagorean Theorem and the Distance
Formula, by reasoning through the concepts in 
written format with 80% accuracy.

1) Instructor will observe during Focus and Review.

2) This will be assessed through completion of the 
homework - “Distance and Midpoint Practice”.

3) This will be assessed using the “Midpoint and 
Distance - Assessment”.

State the objective: [no additional time]
Assessment: [included in lesson time]

III. Teacher Input (Present tasks, information and guidance):  [35 min.] 
Have students write each formula on an index card.  (Give students guided notes handout.)
• Continuing with part I.(a), after students have found distances in the coordinate plane, guide them to 

count spaces to the midpoint and then give the coordinates of the midpoint.  Ask students to verbally 
explain how they might arrive at the midpoint mathematically.  Introduce the Midpoint Formula. 

 
 The coordinates of the midpoint of a segment are the averages of the x-coordinates and the 
 y-coordinates of the endpoints.  If A(x1,y1) and B(x2,y2) are points in a coordinate plane, then the 

 midpoint M of line AB has coordinates  .  The midpoint is the point that divides 
 the segment into 2 congruent segments.  (Demonstrate this using a graphic on the coordinate 
 plane as shown in textbook.)

 A segment bisector is a point, ray, line, line segment, or plane that intersects the segment at its 
 midpoint.
 
After the midpoint formula has been developed and presented, return to the pre-assessment in part I.(b) 
before introducing the Distance Formula.

• Following the pre-assessment in part I.(b), introduce the Distance Formula.

 If A(x1,y1) and B(x2,y2) are points in a coordinate plane, then the distance between A and B is

 .

Development of the Distance Formula:  
The distance formula is derived from the Pythagorean Theorem. What is the distance between points A and 
B? We can use the Pythagorean Theorem to find the distance. Using an example of two points and then 



expanding to a more generalized situation, students can see how the distance formula can be determined. 
What is the distance between points A and B?
 

 
One way to determine the distance from point A to point B is to use the Pythagorean Theorem. The point A 
is at (6, 4) and the point B is at (-3, -4). Drawing lines to create a right triangle gives us:
 

 
With the creation of the right triangle, the length of the hypotenuse (AB) is the distance from point A to point 
B. The length of AC is the difference in the y-coordinates of the points, or 4 – (-4), which is 8. The length of 
BC is the difference in the x-coordinates of the points, or 6 – (-3), or 9. Using the Pythagorean Theorem, we 
get:
a2 + b2 = c2

92 + 82 = c2

81 + 64 = c2

145 = c2



so that c ≈ 12.04
So that the length of AB is 12.04, meaning that the distance from A to B is about 12.04 units.
 
We can now generalize this process for any two points. We can generalize the points A and B to be at any 
coordinate, for example A can be at (x1,y1) and B can be (x2,y2).
 

Since the points are identified in generic terms, we can see the legs of the right angle as changes in the 
arbitrary coordinates, or y2 – y1 for the vertical length and x2 – x1 for the horizontal length.

 
Now, using the Pythagorean Theorem,
 
(x2 – x1)2 + (y2 – y1)2 = (distance)2

 
Now, solving for distance by taking the square root of both sides,



distance = sqrt.[(x2 – x1)2 + (y2 – y1)2]

which is the distance formula for any two points in the coordinate plane.
 
Looking back at the earlier example, with point A at (6, 4) and point B at (-3, -4), then,
distance = sqrt.[(–3–6)2 + (–4–4)2 ]= sqrt.[(–9)2 + (–8)2] = sqrt.[81 + 64] = sqrt.[145] ≈ 12.04
Note that the distance is the same no matter the derivation.
 
IV. Guided Practice (Elicit performance): [20 min.] 
See “Midpoint and Distance Formulas - Classwork” below - work on graphs 1 and 2 for guided practice, and 
then graphs 3 and 4 independently in class.

V. Closure (Plan for maintenance): [15 min.] 
As a review, complete “Midpoint and Distance - Assessment” as a class.
Remind students to be working on their unit project - Modeling Geometric Shapes.

VI. Independent Practice: [if there is time at the end] 
Homework: finish any classwork not completed and complete worksheet “Distance and Midpoint Practice”

STANDARDS:
G.CO.1 Know precise definitions of angle, circle, perpendicular line, parallel line, and line segment, based 
on the undefined notions of point, line, distance along a line, and distance around a circular arc.

G.CO.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.

G.CO.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.

G.GPE.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).

G.GPE.6 Find the point on a directed line segment between two given points that partitions the segment in a 
given ratio.

HS.TT.1 Use technology and other resources for assigned tasks.

G.MG.1 Use geometric shapes, their measures, and their properties to describe objects (e.g., modeling a 
tree trunk or a human torso as a cylinder).

Plans for Individual Differences:  I will provide Guided Notes for note taking for all students.  For students 
who are more challenged, this will help guide them through the introduction of the Midpoint Formula and the 
development of the Distance Formula in Part III.  This way they can spend more time focusing on the 
material.  Students may also be permitted to verbally explain their answers to the “Midpoint and Distance - 
Assessment”.  Flexible Grouping will be used during guided practice.  I will divide the students into mixed-
achievement groups so that peers can share insights and skills.
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Guided Notes

The Midpoint Formula:
The coordinates of the midpoint of a segment are the averages of the 
___________ and the __________ of the endpoints.  If A( __ , __ ) and 
B(__ , __ ) are points in a coordinate plane, then the midpoint M of line AB 

has coordinates ( ____ , ____ ).  The _________ is the 
point that divides the segment into 2 _________ segments.  

A __________ __________ is a point, ray, line, line segment, or plane that 
intersects the segment at its ___________.

Plot points A(-7, -5) and B(-3, 7) and lets work through the formula together.

The Distance Formula:
If A( __ , __ ) and B(__ , __ ) are points in a coordinate plane, then the 
distance between A and B is

! d = ________________ 

The distance formula is derived from the ____________ ________ you 
learned in Algebra. 

http://www.google.com/imgres?imgurl=http://harmon-middle-school.wikispaces.com/file/view/coordinate.JPG/30539153/coordinate.JPG&imgrefurl=http://harmon-middle-school.wikispaces.com/Linear%2Bequations%2Band%2Bcoordinate%2Bplanes&h=300&w=300&tbnid=48i6Nw9vU-4EfM:&zoom=1&docid=LcW-QxTuDnOIGM&ei=lR1PU4_mL8ylyASazoKgCQ&tbm=isch&client=safari&ved=0CG8QMygGMAY
http://www.google.com/imgres?imgurl=http://harmon-middle-school.wikispaces.com/file/view/coordinate.JPG/30539153/coordinate.JPG&imgrefurl=http://harmon-middle-school.wikispaces.com/Linear%2Bequations%2Band%2Bcoordinate%2Bplanes&h=300&w=300&tbnid=48i6Nw9vU-4EfM:&zoom=1&docid=LcW-QxTuDnOIGM&ei=lR1PU4_mL8ylyASazoKgCQ&tbm=isch&client=safari&ved=0CG8QMygGMAY


Example to prove this concept - 
1.  What is the distance between points A(6, 4) and B(-3, -4)?  Plot the points 

on the graph and connect with a line.  In order to use the theorem we 
must have a ________ triangle.  So our line becomes the ___________ 
of the triangle.

2. What is the formula for the Pythagorean Theorem?

! _________________

3. Let’s start by by drawing the legs of our triangle and connecting them at 
point C.  Next we need to find the _________ of the legs, AC and BC.

a. The length of AC is the difference in the __-coordinates of the 
points.  Write your equation here _________.

b. The length of BC is the difference in the __-coordinates of the 
points.  Write your equation here _________.

4. Now apply the Pythagorean Theorem.

! ______________________

5. Next, apply the Distance Formula above and compare your answers.

! ______________________

http://www.google.com/imgres?imgurl=http://harmon-middle-school.wikispaces.com/file/view/coordinate.JPG/30539153/coordinate.JPG&imgrefurl=http://harmon-middle-school.wikispaces.com/Linear%2Bequations%2Band%2Bcoordinate%2Bplanes&h=300&w=300&tbnid=48i6Nw9vU-4EfM:&zoom=1&docid=LcW-QxTuDnOIGM&ei=lR1PU4_mL8ylyASazoKgCQ&tbm=isch&client=safari&ved=0CG8QMygGMAY
http://www.google.com/imgres?imgurl=http://harmon-middle-school.wikispaces.com/file/view/coordinate.JPG/30539153/coordinate.JPG&imgrefurl=http://harmon-middle-school.wikispaces.com/Linear%2Bequations%2Band%2Bcoordinate%2Bplanes&h=300&w=300&tbnid=48i6Nw9vU-4EfM:&zoom=1&docid=LcW-QxTuDnOIGM&ei=lR1PU4_mL8ylyASazoKgCQ&tbm=isch&client=safari&ved=0CG8QMygGMAY


Geometry                               Name: ________________________

Midpoint and Distance Formulas - Classwork

         1) Get graph paper from the instructor.

         2) Fold the graph paper in half twice (when you unfold 
         the paper, you will have formed four quadrants).

         3) Label the four quadrants as “Graph 1,” Graph 2,” 
         “Graph 3,” and “Graph 4”.

          4) In each quadrant, draw an x-axis and a y-axis so 
          that the origin is in the middle of each quadrant.

          5) Follow the steps on the remainder of this sheet to       
          form figures and apply the midpoint and distance
          formulas we have studied.

Graph 1:
1) Plot and label point P (1, 3)    Q (-3, -5)
2) Form line segment PQ by connecting points P and Q
3) Fold the paper so that point P is on top of point Q.  Write down the coordinates of point 

M.
4) Calculate the midpoint of line segment PQ using the Midpoint Formula.

Midpoint of segment PQ =

Graph 2:
1) Plot and label these points: A (-6, -2)  B (4, -2)  C (4, 5)
2) Form segments AB, AC, and BC by connecting the endpoints
3) Use the distance formula to find the lengths of the following line segments:

AB __________   AC __________   BC __________



Conclusion Questions:
Is there an easier way (other than the formula) to calculate some of the above distances?  

If so, what is the easier method?  Explain below:

________________________________________________________________________
Graph 3:

1) Plot and label these points: D (-8, 3)           E (6, 3)           F (-1, 5)           G (-1, -7)
2) Form segment DE by connecting points D and E
3) Form segment FG by connecting points F and G
4) Calculate the midpoint of DE

Midpoint of segment DE = 

Conclusion Questions:
At what point does segment FG intersect segment DE?

What is the special name we give segment FG in relation to segment DE?

________________________________________________________________________
Graph 4:

1) Plot and label these points: J (-6, 2)           K (4, 2)           L (-1, 7)           M (-1, 2)
2) Form line segments JK, JL and KL by connecting points J, K, and L
3) Use the distance formula to find the lengths of the following line segments:

JK __________  JL __________  KL __________

JM __________  MK __________

4) Calculate the midpoint of line segment JK

Midpoint of segment JK = 

Conclusion Questions:
Do you notice anything interesting about the lengths of segments JL and KL?

What is special about the point M?



Midpoint and Distance - Assessment 

1. Answer the following questions true or false. Justify your answer.

c. Distance is always positive.

b. The distance formula that enables us to find the distance between two points on 
a coordinate plane can be derived from the Pythagorean Theorem.

c. When trying to use the distance formula, it makes a difference in the 
correctness of the answer if the first point is not labeled ( x1 , y1 ) and the 
second point is not labeled (x2 , y2 ) .

2. Complete the sentence with the correct phrase(s). Explain your answer.

a. To find the midpoint of a line segment, _______________________.

b. To find the distance between two points on a coordinate plane, 
______________________________________________________.

3. Explain the relationship between the number line and the midpoint formula to find the 
midpoint between two sets of points.



Answers:

“Midpoint and Distance Formulas - Classwork” -
Graph 1:
1. (drawing on coordinate plane)
2. (drawing on coordinate plane)
3. M(-1, -1)
4. M(-1, -1)
Graph 2:
1. (drawing on coordinate plane)
2. (drawing on coordinate plane)
3. AB = 10, AC = 12.2, BC = 7
! Conclusion Questions:
! For line segment AB it is simply the absolute value of the difference in the x- 
! coordinates, and for line segment BC it is simply the absolute value of the 
! difference in the y-coordinates.  Or, if graphed correctly, just count the 
! squares in between.
Graph 3:
1. (drawing on coordinate plane)
2. (drawing on coordinate plane) 
3. (drawing on coordinate plane)
4. M(-1, 3)
! Conclusion Questions:
! (-1, 3)
! Segment bisector
Graph 4:
1. (drawing on coordinate plane)
2. (drawing on coordinate plane) 
3. JK = 10, JL = 7.1, KL = 7.1, JM = 5, MK = 5
4. M(-1, 2)
! Conclusion Questions:
! They are equal.
! It also bisects the triangle.

“Midpoint and Distance - Assessment” -
1. a. True, because it is the absolute value
b. True, (students should have both formulas written down)
c. False, because the differences are squared
2. a. & b. (students should be able to explain in words what the formulas mean
3. To find the midpoint between two values on a number line, find the value that is 
half-way between the two numbers. Look at the placements of the points on the 
number line and the midpoint is the number that is the same distance or equidistant 
from both numbers on the number line.






