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A1)
 A hiker can see the reflection of the top of a tree in a puddle. Determine the height of the tree.
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A2)
Convert 35 centimetres to inches.  
              35 centimetres =  __13.78
[image: image2.wmf]___ inches

A3)
The following right triangle has squares on each side.  Determine the 4 missing side lengths and areas.
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A4)
In the triangle below where sin B = [image: image4.wmf]  
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 , determine angle B to the nearest degree.
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B) 
A section of sidewalk measures 6 feet by 6 feet by 0.3 feet.  If poured concrete costs $80 per cubic yard, determine the cost of making a sidewalk with 10 sections. 
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First change feet to yards 6 feet = 2 yards,  0.3 feet = 0.1 yard

The volume of one pad is 
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The volume of ten pads is 
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The cost is $80 x 4 = $320

C)
Two ladders leaning against a wall make the same angle with the ground.  The smaller ladder reaches 8 feet up the wall.
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Use some measurements from the table above to determine the difference in the heights of the ladders (the value of d in the diagram).    Show your work.
There are multiple ways to solve this problem (Pythagoras, similar triangles & primary trig). Sample solutions are provided.



Pythagoras:  side PT and side PR
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Similar triangles:  side QR and side PR
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Trigonometry:  for sine:  angle P and side PT
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D1)  Given 
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, solve for C when F = 59.



Substitute and isolate for C
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	D2)   Graph the relation 
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D3)  Solve the following system of linear equations.
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Elimination
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Sub x=3 in (:  
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Substitution
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Sub ( into (: 
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Sub x=3 in (:  
[image: image21.wmf]1

4

3

=

=

+

y

y



[image: image22.wmf])

1

,

3

(

\




E) Three possible relations to model the data are shown.  Determine which of the 3 models is best for the data on the graph.   Explain your reasoning.
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F. E1. The graph of 
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Equation 2. The graph of 
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has a y-intercept of -6 which does not match the graph. The slopes are also mismatched (-2 on the graph but +2 for the line)

Equation 3. This is the best model since it has the correct slope (-2) and the correct y-intercept (+6) so it matches the line on the graph exactly.

	1.  
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F) 
Bank Planning with Ricky and Gina
Ricky has money in the bank.  He plans to take out the same amount at the end of each week.  The graph shows how much money he has in the bank.
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a)  State the y-intercept and explain what it means in this situation.

         The y-intercept is $150 and it means the amount of money Ricky has in the bank to    start.

b)  Determine the slope.  Then explain what the slope means in this situation.

     The slope is -$15/week and it means that Ricky takes $15 from his bank each week.
Gina has no money in the bank but she plans to deposit $10 at the end of each week.

c)  This table shows Gina’s savings plan.  Plot these points on the grid on the previous page and extend the pattern for ten weeks.

	Number of Weeks
	0
	1
	2
	3
	4

	Gina’s Savings
	0
	10
	20
	30
	40
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d)   State the point of intersection and explain what it means in this situation.

The point of intersection is (6, 60). The coordinate 6 means that after 6 weeks they will have the same amount of money, $60, in the bank.

e)  If the point of intersection changes to (5, 75), who would have to change their banking plan?  Describe the features of a possible new plan. 
Since (5, 75) is on Ricky’s line he would not have to change his plan. Gina would have to save $75 in 5 weeks so she should save $15 a week assuming she starts with $0 in the bank. 


G1)
Expand and simplify  
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G2)
Factor  
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G3)
Identify the features of the following graph.
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	x-intercepts

x=-4, x= 2

y-intercept

-8

coordinates of the vertex

(-1,-9)

direction of opening

up
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The following graph represents the path of a baseball hit by a batter.  It shows the baseball’s height above the ground, h in feet, and horizontal distance travelled, d in feet.

The path of the ball is represented by  
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a.
State where the baseball hits the ground.     
 Around 163 feet                                                

b.
State the maximum height of the baseball.
 Around 70 feet 
c.
Explain why the initial (beginning) height of the baseball is not zero.

                  The initial height is 5 (from the equation) because the ball is initially hit at a height of 5 feet.

d. Could the baseball pass over a fence that is 145 feet from the batter? 


Justify your answer.

                   At 145 feet the ball is about 28 feet above the ground. The ball could pass over the fence if the 

I) Sabeh correctly factored the following equations and graphed them.  Her notes were... 

	
[image: image39.wmf])

4

(

4

2

-

=

-

=

x

x

y

x

x

y


[image: image40.emf](4, 0) (0, 0)

(2, –4)

x

y



	
[image: image41.wmf])

2

)(

2

(

4

2

+

-

-

=

+

-

=

x

x

y

x

y


[image: image42.emf](2, 0) (–2, 0)

(0, 4)

x

y



	
[image: image43.wmf])

1

)(

3

(

3

2

2

+

-

=

-

-

=

x

x

y

x

x

y


[image: image44.emf](3, 0) (–1, 0)

(1, –4)

(0, –3)

x

y





Based on her notes, explain why none of the following equations could be the equation of the graph shown below.
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                  Equation 1: The lack of minus sign in front of the factors indicates that the graph opens up, not down as required.

Equation 2: The equation does open down and it has the right y-intercept of 5. 

When you factor the equation: 
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The x-intercepts are -5 and 1 which are incorrect.

Equation 3: The direction of opening and y-intercept match.  
However, for example, substituting x = -1 into the equation gives:  
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On the graph, x = -1 gives a y-value of 0 so the equation is not correct.
MFM2P June Exam 2010

Answer Section


A1.  tan 60 = h/3.2

h = 5.5 metres


A2.
3/0.305 =  9.84 ft

9.84 *12 = 118.11 inches

3m = 300cm

300/2.54 = 118.11 inches

[image: image68.png]




A3.


B.
a)  The bottom of the birdhouse is a rectangular prism .

                  Its volume is  V1 = length x width x height

                                      = 17 x 17 x 25

                                      =  7225 cm3
                   The top of the birdhouse is a pyramid on a square base

                   Its volume is  V2 = 1/3 x length x width x height

                                      = 1/3 x 17 x 17 x 9

                                      =  867 cm3
                    The total volume of the birdhouse is  7225 + 867 =  8092 cm3
         b)  For the piece of wood we must convert the dimensions:

         
Length = 30 x 2.54 

Width = 10 x 2.54

                       =  76.2 cm

           = 25.4 cm

Then the area of the piece of wood is  76.2 x 25.4 = 1935.48 cm2
            
The wood required for the birdhouse must make the floor and four walls.



Area of the floor =  17 x 17              Area of the four walls = 4 x (17 x 25)

                                          = 289 cm2


        = 1700 cm2
            
The total area of wood required for the birdhouse is 1989 cm2
           
You do not have enough wood (1935.48 cm2) to make the birdhouse 

(which requires 1989 cm2). You are at least 53.52 cm2  short.

C.

	Steps
	Explanation ( use words and show calculations)

	5’10” = 70”
	Converted  5 feet into inches and then adding the extra 10 inches (5’ x 12 + 10” = 70”)

	70”  = 177.8 cm 
	Converting 70 inches to centimetres

70 x 2.54 = 177.8 cm

	177.8 cm = 1.8 m
	Converting 177.8 cm to metres

177.8 / 100 = 1.8 m (rounded to one decimal place)
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	Using similar triangles to create two equal ratios where each ratio is  height/shadow length;

The two right triangles are similar because they have the same angles.

The height of the tree is called x

	 x = 9
	Solving the proportion   x = 12 x (1.8/2.4)

                                          = 9
The height of the tree is 9 metres.



D1.
Substitute C=75 into the equation
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D2.
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D3.
Students may solve using elimination, substitution, table of values or graphing (no grid was provided to encourage algebraic solutions).



Elimination


( + (:  
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Sub x=2 in (:  
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Substitution
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Sub ( into (: 
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Sub x=2 in (:  
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E.
a) The point (1000, 250) tells us that for $1000 in sales per week Duane will be paid $250 at Enid’s.

b) The point of intersection is (2000, 300). This tells us that, for $2000 in weekly sales, both jobs pay the same amount, $300.

c) From the graph Duane can see that if he sells less than $2000 worth of goods

     in one week then Enid’s will pay him more but if he can sell over $2000 worth

     then Cobb’s will pay him more.
  F. 

a) The first example shows that the y-intercept can be taken directly from this form of the equation. But the graph has y-intercept ―4 while the equation shows it should be +4. So this equation does not match the graph.
b) The middle example shows how the intercepts come from this form of the equation. The equation  2x + y = ―4 gives the correct y-intercept (―4) but the wrong x-intercept (―2). So this equation does not match the graph.
c) This equation gives the wrong y-intercept (+4) when the graph shows it is ―4. So this equation does not match the graph.


G1.
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G2.
(x+2)(x+8)


G3.
The x-intercepts are  ―5 and +3

The y-intercept is ―15         

H.
a) The tennis ball lands about 70 feet (actually 71 feet) from the starting position.

b) The maximum height of the tennis ball is 17 feet (when d = 30 feet).

c) The tennis player is hitting the ball when it is 8ft above the ground, so this is the

     initial height of the ball.

d) The other player could hit the ball back only if they could reach over 10

     feet above the ground.  (actually 10.24 feet up)

I.
Equation 1:  Matches a graph which opens down so it is wrong for this

     relation.

Equation 2:  Has the correct y-intercept of -3 and its graph would open up.  It factors to y = (x-3)(x+1) to give zeros of 3 and -1, which do not match the x-intercepts of the graph.
Equation 3:  Would have a graph which opens up and  has a y-intercept of -3, but, substituting in a value from the table, e.g. x=1, gives y = -2, which is not the same as the value in the relation.
5 m
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PT = 18 feet�
�
QS = 10 feet�
�
PR = 10.8 feet�
�
QR = 6 feet�
�
angle P = 53.1°�
�
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