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W1 – Midpoint and Length of a Line Segment                 Unit 2 
MPM2D 
Jensen 
 
 
1) Determine the coordinates of the midpoint of each line segment. 

 
a)                     b)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2) Determine the midpoint of the line segment defined by each pair of endpoints.  
 
a) 𝐽(5,7) and 𝐾(3,9)     b) 𝐿(−1,0) and 𝑀(1,−6) 
 
 
 
 
 
 
 
 
 
c) 𝐴(5,9) and 𝐵(−1,9)                    d) 𝐶(−7,8) and 𝐷(−2,−9) 
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9    h) 𝑀(6.6, 8.52) and 𝑁(−5.5, 4.07) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
3) The endpoints of the diameter of a circle are 𝐴(-5, -3)	and 𝐵(3, 7). Find the coordinates of the center of 
this circle. 
 
 
 
 
 
 
4) One endpoint of a diameter of a circle centered at the origin is (-5, 2). Find the coordinates of the other 
endpoint of this diameter. 
 
 
 
 
 
 
 
 



5) For a line segment 𝐷𝐸, one endpoint is 𝐷(6,5), and the midpoint is 𝑀(4,2). Find the coordinates of 
endpoint 𝐸. 
 
 
 
 
 
 
 
 
 
 
 
6) The endpoints of 𝐴𝐵 are 𝐴(10,16) and 𝐵(−6,−12). Find the coordinates of the points that divide the 
segment into four equal parts.   
 
 
 
 
 
 
 
 
 
 
 
 
 
7) The endpoints of 𝑃𝑄 are 𝑃(3,−4) and 𝑄(11, 𝑐). The midpoint of 𝑃𝑄 is 𝑀(𝑑, 3). Find the values of 𝑐 and 𝑑.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8) Find the exact length of the line segment. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
9) Calculate the exact length of the line segment defined by each pair of endpoints.  
 
a) A(-6, -2) and B(4, 3)     b) C(-2, 0) and D(7, -3) 
 
 
 
 
 
 
 
 
 
 
c) E(-5, -6) and F(-1, -2)    d) G(0, 5) and H(8, -1) 
 
 
 
 
 
 
 
 
 
e) (-5, 6) and (3, -2)     f) 8− &
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10) On a street map of his town, Jordan’s house has coordinates (8,1). The town’s two high schools are at (0,5) 
and (6,11). Which school is closer to Jordan’s house? 
 
 
 
 
 
 
 
 
 
 
 
 
 
11) The vertices of ∆𝐴𝐵𝐶 are 𝐴(2,5), 𝐵(−6,−1) and 𝐶(10,−1).  
 

a) Determine the length of each side of this triangle.  
 
 
 
 
 
 
 
 
 
 
 
 
b) What is the perimeter of the triangle? 
 
 
 
 
 
 
 
 
c) Classify the triangle. 
 
 
 
 
 
 
 
 
 



12) A circle has a diameter with endpoints 𝑅(-	4, 6) and 𝑇(10, -8). 
 
a) Find the length of this diameter exactly. 

 
 
 
 
 
 
 
 
 
 
 
 
 

b) Find the length of the radius of this circle. Round to the nearest tenth. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Answers 
 

1)a) 8"
$
, 29  b) (−1,−1)  

2)a) (4,8)  b) (0, −3)  c) (2,9)   d) 8− #
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9  h) (0.549, 6.295) 

3) (-1, 2)    
4) (5, -2) 
5) (2, −1) 
6) (6,9), (2,2), (−2,−5) 
7) 𝑐 = 10, 𝑑 = 7 
8) √29 
9)a) √125 = 5√5   b) √90 = 3√10   c) √32 = 4√2   d) 10  e) √128 = 8√2  f) √2 
10) The school at (0,5) is closer to Jordan’s house. 
11)a) 𝐴𝐵 = 𝐴𝐶 = 10, 𝐵𝐶 = 16   b) 36 units  c) isosceles 
12)a) √392 = 14√2   b) 7√2  
 



W2 – Median, Right Bisector, Altitude                  Unit 2 
MPM2D 
Jensen 
 
 
1) ∆𝐴𝐵𝐶 has vertices 𝐴(3,4), 𝐵(−5,2), and 𝐶(1,−4). Determine an equation for  
 
a) the median from C to AB 
 
 
 
 
 
 
 
 
 
 
 
b) the altitude from A to BC 
 
 
 
 
 
 
 
 
 
 
 
 
 
c) the right bisector of AC 
 
  
 
 



2) Draw rJKL with vertices J(-6, 4), K(-4, -5), and L(6, 1). 
 
a) Draw the median from vertex J. Then, find an 
equation in slope y-intercept form for this  
median. 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) Draw the right bisector of KL. Then, find an  
equation in slope y-intercept form for  this right 
bisector. 
 

 

 
 
 
 
 
 
 
 
3) ∆𝐾𝐿𝑀 has vertices 𝐾(2,2), 𝐿(0, −2), and 𝑀(4,0). Draw and determine the equation of… 
 
a) the median from vertex 𝐾 
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b) the right bisector of 𝐾𝐿 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c) The altitude from vertex 𝐾 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4) A triangle has vertices A(-4, 2), B(-2, -6), and C(6, -2). 
 
a) Determine the length of the median from vertex A.  
 
 
 
 
 
 
b) Determine an equation in the form y = mx + b for the median from vertex A. 
 
 
 
 
 
 
 
 



5) Determine an equation for the right bisector of the line segment with endpoints D(-3, 5) and M(7, -9). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
Answers 
 
1)a) 𝑦 = − !

"
𝑥 − #

"
   b) 𝑦 = 𝑥 + 1   c) 𝑦 = − #

$
𝑥 + #

"
 

 
2)a) 𝑦 = − %

!
𝑥 − &
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   b) 𝑦 = − '
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𝑥 − #

(
  

 
3)a) 𝑥 = 2   b)  𝑦 = − #

"
𝑥 + #

"
    c) 𝑦 = −2𝑥 + 6 

 
4)a) √72 = 6√2  b) 𝑦 = −𝑥 − 2 
 
5) 𝑦 = '

!
𝑥 − "$
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          Unit 2 W3 – Equation of a Circle 
Circle MPM2D 
Jensen 

1) Determine the equation of each circle.

a) b) 

2) State the radius of each of the following circles.

a) 𝑥! + 𝑦! = 49 b) 𝑥! + 𝑦! = 16 c) 𝑥! + 𝑦! = 64 d) 𝑥! + 𝑦! = 1.44

3) Find an equation for the circle centred at the origin that passes through each point.

a) (3, - 4) b) (-5, 2)



4) Determine whether each point is on, inside, or outside the circle defined by 𝑥! + 𝑦! = 26.

a) (1, 3) b) (- 4, 6) c) (1, 5)

5) The point 𝐴(4, 𝑏)	lies on the circle defined by 𝑥! + 𝑦! = 25.

a) Find the possible value(s) of 𝑏.

b) Use a graph to show that the point(s) corresponding to the
possible value(s) of 𝑏 are on the circle.



6)a) Graph the circle defined by 𝑥! + 𝑦! = 45.

b) Verify algebraically that the line segment joining 𝑃(-3, 6) and
𝑄(6, -3) is a chord of this circle. (In other words, verify that P and
Q are points on the circle)

. 

c) Find an equation in the form 𝑦 = 𝑚𝑥 + 𝑏 for the right bisector of chord PQ.

7) Determine an equation for each of the following circles.

a) centered at (4,3) with a radius of 5 b)



8) An equation for the small circle in this diagram is 𝑥! + 𝑦! = 4. Determine the equation for the larger circle.

9)a) Graph the circle defined by 𝑥! + 𝑦! = 41.

b) Verify algebraically that the line segment joining 𝑈(−4,5) and
𝑉(−5,−4) is a chord of this circle.

c) Determine an equation for the line that passes through the origin and is perpendicular to the chord 𝑈𝑉.

d) Verify that this line passes through the midpoint of the chord.



Answers 

1)a) 𝑥! + 𝑦! = 36  b) 𝑥! + 𝑦! = 7
2)a) 7  b) 4  c) 8  d) 1.2
3)a) 𝑥! + 𝑦! = 25  b) 𝑥! + 𝑦! = 29
4a) inside  b) outside  c) on
5)a) (4,3) and (4, −3)   b)

6)a) b) see solution for steps   c) 𝑦 = 𝑥

7)a) (𝑥 − 4)! + (𝑥 − 3)! = 25   b) (𝑥 + 1)! + (𝑦 − 2)! = 9

8) 𝑥! + 𝑦! = 8

9a) b) see solutions   c) 𝑦 = − "
#
𝑥   d) The line passes through the midpoint ;− #

!
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W4 – Geometric Properties of Shapes           Unit 2 
MPM2D 
Jensen 

1) A triangle has vertices 𝐶(1, 4), 𝐷(−2, 2), and 𝐸(3, 1). Determine if ∆𝐶𝐷𝐸 is a right triangle.

2) The vertices of a triangle are 𝐾(2,6), 𝐿(4,10), and 𝑀(8,−2). Let 𝑃 be the midpoint of 𝐾𝐿 and 𝑄 be the
midpoint of 𝐿𝑀. Verify that…

a) 𝑃𝑄 is parallel to 𝐾𝑀

b) 𝑃𝑄 is half the length of 𝐾𝑀



3) The equation of a circle with center 𝑂(0,0) is 𝑥! + 𝑦! = 10. The points 𝐶(3,1) and 𝐷(1,−3) are the 
endpoints of chord 𝐶𝐷. Verify that the center of the circles lies on the right bisector of chord 𝐶𝐷. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4) Verify that the quadrilateral with vertices 𝑃(−2,2), 𝑄(−2,−3), 𝑅(−5,−5), and 𝑆(−5,0) is a parallelogram. 
 
 
 
 
 
 
 
 
 
 
 
 
 
5) A triangle has vertices of 𝐾(−2,2), 𝐿(1,5), and 𝑀(3,−3). Verify that… 
 

a) the triangle has a right angle.  
 
 
 
 
 
 
 
b) the midpoint of the hypotenuse is the same distance from each vertex.  
 
 
 
 
 
 
 



6) A triangle has vertices 𝑋(0,0), 𝑌(4,4),	and 𝑍(8,−4)  
 

a) Write the equation for each of the three medians. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) The centroid of a triangle is the point of intersection of the medians of the triangle. Verify algebraically that 
the centroid of ∆𝑋𝑌𝑍 is at (4,0).  
 
 
 
 
 
 
 
 

 
 
 
 

7) The endpoints of the diameter of a circle are 𝑀(−3, 5) and 𝑁(9, 7). Determine… 
 

a) the coordinates of the center of the circle. 
 
 
 
 
b) the length of the radius 
 
 
 
 



8) Determine whether the triangle with vertices 𝐴(−3, 4), 𝐵(−1,−2), and 𝐶(3, 2) is isosceles. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9) A triangle has vertices 𝐽(−2,0), (4, −3), and 𝐿(8,8).  
 

a) Find an equation for the altitude from vertex 𝐿. 
 
 
 
 
 
 
 
 
 
 
 
 
b) Find the length of the altitude. 
 
 
 
 
 
 
 
 
c) Find the area of ∆𝐽𝐾𝐿 
 
 
 
 
 
 
 



10) ∆𝐴𝑂𝐵 has vertices 𝐴(4,4), 𝑂(0,0), and 𝐵(8,0). Determine the coordinates of the circumcenter of ∆𝐴𝑂𝐵. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11) Find the exact distance from the point 𝐷(4,−2) to the line segment joining the points 𝐸(1,3) and 
𝐹(−4,−2). 
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