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Lesson 4.1: The Distance Formula (2 Days)

Introduction:

      1.	 Give some exercises on plotting point on the coordinate
             plane. Recall the Pythagorean Theorem, perimeter, area,
             and definition of betweenness.

 2.    Perform the activity in the Exploration.

Knowledge:
•	 The Distance 

Postulate
•	 Number Line
•	 Pythagorean 

Theorem
•	 Area and Perimeter
•	 Properties of 

geometric figures
•	 Coordinate plane
•	 Ordered Pairs

 
Skills:
•	 Plotting points on 

the coordinate plane
•	 Deriving inductively 

the distance formula
•	 Proving geometric 

properties using the 
distance formula

KU:
The distance 
formula is an 
application of 
the Pythagorean 
Theorem.

      

KQ:
•	 How could you 

derive the distance 
formula?

•	 How would you 
find the distance 
between two points?

Points of Integration:
     Perimeter

2.	 Using the concept of finding the distance of horizontal and 
vertical lines in no. 1,  answer each of the following:

	 a.	 If the coordinates of the endpoints of the horizontal line   
             segment AB are   and     where    
              (AB is the length of ).
      b.    If the coordinates of the endpoints of the vertical line 
             segment CD are     and     where   
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Body:

1.     Derive the Distance Formula as presented in the book.
2.     Discuss Examples 1, 2, 3, and 4.
3.     Work on “Try it 1.”

B.	 The diagram below shows 2 line segments:     and  .

1.	 Find AB and CD by completing the calculations below.

	 	 a.   The coordinates of  A,  B,  and  P  are  A(    ,    ),  
                   B(    ,    ), and  P(    ,    ).
			 
	 	 	 AP  =
	 	 BP  =
		  		
	 	        =             +  
	 	        =  	          +
	 	 AB  =  

             b.   The coordinates of  C,  D,  and  Q  are  C(    ,    ),  
                   D(    ,    ),  and  Q(    ,    ).
	  
	 	 	 CQ  =	            
	 	 	 DQ  =	            
			   	
	 	 	         = 	            +
	 	 	         =	            +
	 	 	 CD  =
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4.    Discuss  Example 5. (Note: Definition of Betweenness- If B 
is between A and C, then AB + BC = AC.)

5.    Use Vocabulary and Concepts, Practice and Application I 
(odd nos. only and II (10 and 11), III (16 and 17), and IV (22 
and 23) as Do - Now activity.

Conclusion:

      1.	 Work on the worksheet at the end of the lesson plan.
2.     In pairs, answer the Writing exercises.
3.     As a final activity let the students complete the statement
        below. If the coordinates of P and Q are  P(a, b)  and
        Q (c, d), then PQ is equal to:
        

a. __________ when  is a horizontal segment,

b. __________ when  is a vertical segment, and

c. __________ when  is neither a horizontal nor
                         a vertical segment.

Worksheet 1               Name: ______________________
The Distance
Formula

1.   Find PQ

      a.   P(3, 5), Q(3, -2)
      b.   P(-2, 6), Q(-7, 7)

2.   Find the length of each side of .  Tell whether  
        is isosceles, right, or neither.

      a.   
      b.   

3.   Find the perimeter of triangle 

      a.   
      b.   

4.   Show that the diagonals of  CUTE  are congruent 
      for     .
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Worksheet 2               Name: ______________________
The Distance
Formula

1.   Find PQ

      a.   P(-3, 1), Q(3, 9)
      b.   P(-8, 0), Q(16, -24)

2.   Find the length of each side of .  Tell whether  
        is isosceles, right, or neither.

      a.   
      b.   

3.   Find the perimeter of triangle 

      a.   
      b.   

4.   A triangle has vertices  S(-2, 5), U(3, -8), and N(8, 5).
      Find the length of the length of the altitude to the 
      shortest side.
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Lesson 4.2: The Midpoint Formula (2 Days)

Introduction:

      1.	 Assess students’ prior knowledge on plotting and locating
             the coordinate plane. Recall: midpoint

      2.	 Perform the activity in the Exploration

A.   The diagram below shows 4 line segments: 
       

         

  
      

1.	 Complete the table to find the coordinates of the midpoints 
of the line segments. Let  P, Q, R, and S  be the midpoints of  

 respectively.

    

Knowledge:
•	 Average
•	 Coordinate Plane
•	 Ordered Pairs
•	 Midpoint of a 

segment
 

Skills:
•	 Plotting points on 

the coordinate plane
•	 Locating the 

midpoint of a 
segment

•	 Comparing 
perimeters

•	 Calculating distance

KU:
There are possible 
relationship between 
midpoint and 
bisector.

      
KQ:

How can the 
midpoint of a 
segment be 
explored with the 
coordinate plane?

Points of Integration:
•	 Writing Proofs
•	 Median
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2.	 If the coordinates of the endpoints of the horizontal line 
       segment AB are     and , then the midpoint P 
       has coordinates  P(         ).
	
	 If the coordinates of the endpoints of the vertical line segment 

CD are     and   , then the midpoint Q has 
       coordinates  P(          ).

1.	 Find the coordinates of the midpoint P of     by completing 
the calculations below:

	 a.	 The coordinates of  A, B, and V are  A(          ) ,  B(         ),
             and  V(           ) 
             For the coordinates of  T :   x  = _______
	 	 	 	         	      y  = _______  

	 	 Thus, T has coordinates  T(            )	   

		  For the coordinates of  U :   x  = _______

	 	 	 	           	          y  = _______	
		  Thus, U has coordinates  U(           )
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Body:

1.    Discuss the Midpoint Formula as presented in the book.
2.    Discuss Examples 1 and 2.
3.    Work on “Try it 1.”
4.    Discuss Example 3.
5.    Work on “Try it 2.”
6.    Do the Vocabulary and Concepts, Practice and Application 

I, III, and IV (21) as Do - Now activity.

Conclusion:

1.    Work on the worksheet given at the end of the lesson plan.
2.    In pairs, answer Writing (1 and 2) and Enrichment.

    Worksheet 2               Name: ______________________
    The Midpoint
    Formula

1.   E is the midpoint of   .  Find the coordinates of 
      either P or T in each of the following:

      a.   E(5, 4), P(8, 2)                 d.   E(–2, 4), T(4, 9)

      b.   E(2, -1), P(6, 3)                e.   

      c.   E(1, 5), T(4, 7)

      2.   Answer the following:

      a.    In  ,  the coordinates of the vertices are  
             F(10, 5),  A(8, 0), and R(2, 5). Find the lengths 
             of the three medians of the triangle.

      b.    S(1, 1), O(9, 1), I(11, 6) and L(3, 6) are 
             vertices of .      

b.	 Using the coordinates of  T and U  in 1.a , find the coordinates of 
       the midpoint P,  P(        ). 

2.	 Using the coordinates of  A and B , the coordinates of P are:

	 x = ___________
	 y = ___________
	 P(             )
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	    (a).   Find the coordinates of the midpoints of  
                    and  .

	    (b).   What is true for the two segments in a.

3.   	Given two point  K(-12, 0),  and  T(4, -3).  Explain 
       how to find the points that divide segment KT into 
       four congruent segments.
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Lesson 4.3: Placing Figures in the Coordinate Plane (3 Days)

Introduction:

      1.	 Coordinate Geometry was introduced by Descartes’ and
             Fermat in the 17th century. Recall the different properties
             of isosceles triangle, equilateral triangle, median of
             triangle, midline of trapezoid, midpoint, distance, slope,
             parallel lines, perpendicular lines, and properties of
             special parallelogram.

      2.    Perform the activity in the Exploration.

  
      

Knowledge:
•	 Cartesian Plane
•	 Ordered Pairs
•	 Properties of 

geometric figures
 

Skills:
•	 Plotting points on 

the coordinate plane
•	 Identifying special 

parallelograms
•	 Naming coordinates 

of special figures 
by using their 
properties

KU:
The coordinate 
plane allows 
precise 
communication 
about graphical 
representations of 
geometric figures.

KQ:
How do a 
coordinate plane 
communicates?

Points of Integration:
•	 Writing Proofs
•	 Placing figures in 

the coordinate plane

1.	 Three vertices of parallelogram ABCD are given. Find the 
coordinate of the fourth vertex. Draw the parallelogram with 
the given vertices. Then determine the most precise name for 
each quadrilateral.

a.	 A(4, 8), B(0, 0), C(11, 0)          b.   A(–1, 5), C(6, 1), D(6, 5)

c.	 A(0, 2), B(–2, 0), D(2, 0)        d.   A(0, 0), B(a, 0), D(b, c)

2.	 Explain how you got the coordinates of the fourth vertex. 
What made you decide to select that point?

a.	 _____________________________________________
b.	 _____________________________________________
c.	 _____________________________________________
d.	 _____________________________________________
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Body:
       
     1.     Introduce the lesson as given in the Extension.
                 Note: It is generally a good practice to place a vertex at
                           the origin and one side on the axis when working
                           with figure in a coordinate plane. It is also
                           important to take into consideration the concept
                           of symmetry.

2.     Discuss Example 1 and 2.
3.     Ask students to replace the variables with numerical
        coefficient retaining the positions of the given figures. Show     
         that you still have the same geometric figures by calculating   
        the lengths or slopes.
4.     Work on “Try it 1.”
5.     Discuss Example 3.
6.     Use Vocabulary and Concepts, Practice and Application I   
        (1, 3, and 5), II, III (13, 15, and 17) as Do - Now activity.

Conclusion:

1.    Work on the worksheet given at the end of the lesson plan.
2.    This is a group activity.
        a.   Each group will make a cutout of a 50 square unit
              rectangle and trace it in different positions (at least 3)
              on the coordinate plane. Have it place each vertex so
                 that the coordinates will be integers. For each position,

     (a). Give the coordinates of the vertices.
     (b). Using the coordinates in (a), calculate the
            lengths of the sides.
     (c). Using the lengths of the sides, calculate the
            area.

             Organize your work in a table.

      b.   Replace the numerical coordinates of your rectangles
            in (a) with variables. Using the variables, show that
            you still have rectangles.



87

                                                          
         

Worksheet                    Name: ____________________
Placing Figures in 
the Coordinate Plane

      
1.     Find the missing coordinates for each figure without
        using any new variables.

        a.   square           b.   rhombus         c.   parallelogram

              

2.    Answer each of the following.

      a.   Use parallelogram PESO with coordinates as 
            indicated in the figure to answer each.

            (a).   Find the slope of any two consecutive sides.
            (b).   What kind of parallelogram is PESO?
            (c).   Find the coordinates of the midpoints of 
                    each side.
            (d).   What conclusion can you make about the 
                    segments joining the midpoints of PESO? 
   
   b.      (a).   Draw an isosceles triangle with base length 
                     2m and height 2n.
            (b).   Place the base on the x-axis and one of the 
                     vertices in the origin.
            (c).   Find the lengths of the legs of the triangle.
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                a.   m TQI
        b.   SI
        c.   RD

3.    Use the given figures to find the value of x and y. 
       Assume that lines that appear to be tangent are 
       tangent.

        a.                        b.                          c.

4.     ∆TRY is circumscribed about circle E. 
        If TV = 5 cm, RI = 9.2 cm, and the 
        perimeter of ∆TRY is 59 cm, Find RT.

5.  Tangents of a 25-centavo coin, 
a 5₵ coin and a 10₵ coin are 
shown. Tangents from point P 
are drawn to both sides of each 
coin. What can you conclude 
about the tangent segments PA , 
PB , PC , and PD . Explain. 
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Lesson 4.4: Coordinates in Proofs (4 Days)

Introduction:

      1. Refresh students memory on the following:
 
             a.   Distance formula:

             b.   Slope formula:

             c.   Midpoint formula:

     2.    Perform the activity in the Exploration.

  
      

Knowledge:
• The Distance 

Formula
• The Midpoint 

Formula
• Slope of a line
• Properties of a 

geometric fi gures
 

Skills:
• Calculating distance 

and slope
• Locating midpoint
• Using coordinates 

and different 
properties of 
geometric fi gures to 
write proofs.

KU:
The coordinate 
plane permits the 
use of algebraic 
methods to get 
geometric results.

KQ:
How algebra and 
geometry work 
together to get 
geometric results 
within the coordinate 
plane?

Points of Integration:
• Writing Proofs
 

1.	 Graph	the	parallelogram	with	
vertices	 A(3,	 2),	 B(11,	 2),	
C(9,	–2),	and	D(1,	–2).

2.	 Connect	the	midpoints	of	the	
consecutive	 sides	 to	 form	
quadrilateral	 PQRS	 with	 P	
the	midpoint	 of	 AB 	 and	Q	
the	midpoint	of	BC .

m = 
y2 – y1

x2 – x1

3.	 Find:	        

a.	 the	slope	of	 PQ :			m	=
b.	 the	slope	of	 RS :			m	=
c.	 the	slope	of	 PS :			m	=	 	 	 	 	
d.	 the	slope	of	QR:			m	=
e.	 What	can	you	conclude	about	□PQRS?	______________

4.	 Based	from	your	answer	in	Number	3e,	show	that:

a. PQ = RS
 PQ =                
 RS =
b. PS = QR
 PS =
 QR=

c. PR  and QS  bisect each other.

AB  =  (x1 – x2)2 + (y1 – y2)2
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  Body:

1.     Discuss Coordinates Proofs as presented in the  
        book.

Note: Things to remember when doing a coordinate 
geometry proof:

1.   Draw a label the graph.
2.   State the different formulas you will be using.
3.   Show your calculations.
4.   Write a concluding statement on what you have 

proven and why is it true.

2.    Discuss the different examples in the lesson.
3.    Work on “Try it 1.” (Ask what a median is and the formulas 

they will be using.)
4.   Use Vocabulary and Concepts, Practice and Application 

I (1 - 4), II (7 and 8), and II(11, 12, and 13) as Do - Now 
activity.

  Conclusion:
       
        1.    Work on the worksheet given at the end of the lesson plan.

       2.   In groups, work on the Enrichment. Group 1 will work on
             , Group 2 on , Group 3 on ,  and Group 4
             on  
             

        Worksheet                  Name: ______________________
Coordinates 
in Proof

1.   Find the slope or length as indicated.

      a.   Find the length of AE  and CE  

            in parallelogram ABCD

      b.   Find the length of the midline 

            AB  in trapezoid PQRS       

	

                                                          



91

         
        2.   Write the proof of the following using coordinate proof.

      a.   Prove: □GRAN is an 
            isosceles trapezoid

      b.   Prove HOPE is a 
            rhombus

3.   Place and label each figure on the coordinate plane.  
      Then write a coordinate proof.
   
      a.   The segments joining the midpoints of the sides 
            of a rectangle form a rhombus.
      
      b.   The medians to the legs of an isosceles triangle 
             are congruent.

4.   Explain why it is important that most of the vertices 
of a polygon are placed on the axes when making 
a coordinate proof.

5.   Write a problem on coordinate proof such that the 
      coordinates are multiples of 2.
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Lesson 4.5: Equation of a Circle (3 Days)

Introduction:

      1.	 Recall: Completing the Square

      2.    Perform the activity in the Exploration.

  
      

Knowledge:
•	 Coordinate Plane
•	 Ordered Pairs
•	 Parts of a Circle
•	 Equation of a circle
•	 Graph of a circle

 
Skills:
•	 Graphing equation 

of a circle
•	 Finding the center 

and radius of a 
circle

•	 Writing equation of 
a circle

KU:
The coordinate 
plane permits the 
use of algebraic 
methods to get 
geometric results.

KQ:
How do algebra 
and geometry work 
together to get 
geometric results 
within the coordinate 
plane?

Points of Integration:
•	 Graphing circles
•	 Writing Proofs

The given circle has a radius of 
10 units and with center at (0, 0).

1.	 Copy and complete the 
table below. (If x2 + y2 is 
equal to 102 or 100, then 
(x, y) lie on the circle.)

(x, y) x2 + y2 Does (x, y) lie 
on the circle?

(10, 0)

(10, 2)

(11, –2)

(8, 6)

(6, 8)

(0, 10)

(–6, 8)

(–8, 6)

(–7, –8)

(0, –10)

2.	 Complete this statement: If a point (x, y) is on a circle 
with center at (0, 0) and with 
radius r, then x2 + y2  = ______.

3.	 Compete the statement in No. 2 for a circle with radius 7.
	 _____________________________________________

_____________________________________________
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Body:

     Notes:
•	   The equation of a circle is of the form:
          Standard Form:  (x - h)2 + (y - k)2 = r2   or
          General Form:  x2 + y2 + Dx + Ey + F = 0 where D, E,
                                     and F are constants

•	 If the equation of the circle is in the standard form you can  
easily identify its center (h, k) and radius, r.

•	 If the equation of the circle is in the general form, complete 
the square to transform it in general form.

      1.   Present the lesson as presented in the book.
a.  Ask the students to define what a circle is. Lead them 
       to the definition given in the book. Then derive the equation 
        of a circle of given center and radius using the Pythagorean   
     Theorem. Students should arrived at the equation 
     x2 + y2 = r2.

b.  Students should be able to provide the equation for a 
     circle with center at (h, k) and radius r.

c.   Students should identify the center and radius of the circle 
     when given its equation or graph

d.  Have the students graph a circle when  given its

•	 center and radius
•	 equation

       2.  Discuss the Examples in the book.
       3.  Work on “Try it.”
       4.  Use Vocabulary and Concepts, Practice and Application

I (1 - 4), as Do - Now activity.

 Conclusion:
       

1.     Work on the worksheet given at the end of the lesson plan.

2.     In pairs, answer the Writing Exercises.
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       Worksheet                 Name: ______________________
Equations
of a Circle

1.    Give the radius and coordinates of the center of the 
       circle. Then write the equation in standard form.

       a.                                      b.      

        2.    Write an equation of circle C based on the given 
                information.

       a.   (x – 2)2 + (y – 5)2 = 100	

       b.   (x – 5)2 + y2 = 169                      

       c.   (x + 2)2 + (y – 4)2 = 36

       d.   (x – 3)2 + (y + 2)2 = 16

3.    Write an equation of circle C based on the given 
        information.
	
       a.   A diameter is the segment from (3m, 3n) and 
             (3p, 3q).

       b.   Center at (10, 4) and passing through (2, 2).

       c.   Center at (2, 5) and tangent to the y-axis.
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