A)  Measurement and Trigonometry

A1)
A 1.2 m tall boy casts a 2 m long shadow.  At the same time of day, a tree has a shadow that is 21.7 m long.  Determine the height of the tree.
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 The tree is approximately 13 m tall.

A2)
Determine the value of x.  You may use trigonometry or Pythagorean theorem.
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	Using the Pythagorean Theorem
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	Using Trigonometry
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A3)
Portable bleachers have a rise of 2 and run of 5.


The safe angle of inclination for bleachers is between 15˚ and 30˚.
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a)
Determine if this set of bleachers has a safe angle of inclination. 



Show your work.
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 This set of bleachers has a safe angle of inclination.

b)
A set of bleachers fits in a 32 ft length from front to back.



What do you think would be the best height for the bleachers?



Justify your response.
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A4)
A toy company is designing a solid wood house.  The bottom portion is a rectangular prism and the roof is a triangular prism.  The triangle is equilateral.


a)
Determine the total volume of wood needed for the whole house.
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[image: image13.wmf]\

 The house has a volume of 137.5 cm3.

b)
Maria designs a box that fits 20 houses.  Her box is 40 cm x 12 cm x 8 cm.



Design another box that would hold 20 houses, but will use less cardboard.
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For Maria’s box:

This box would have 2 rows of 10 houses
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Alternate box:

This box could have 4 rows of 5 houses

Dimensions are 24 cm x 20 cm x 8 cm
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Other solutions are possible, such as:

( 30 cm x 16 cm x 8 cm giving SA = 1696 cm2.

( if half the houses are packed upside down in 2 rows you could get dimensions of 22 cm x  12 cm x 11.46 cm giving SA = 1307.3 cm2.
B)  Modelling Linear Relations

B1)
Ahmed is comparing the packages offered by two theme parks.

· Fun Park charges $25 per visit
· Water World charges $200 for the entire season
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State the point of intersection of the lines.


Explain its meaning for this situation.

The point of intersection is (8, 200).

It means that both theme parks charge $200 for 8 visits.
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B2)
The relation 
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 models the growth of a sunflower planted in a garden. 


H represents the height of the plant in millimetres

d  represents the number of days the plant has been growing
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Graph the relation.
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b)
At the end of the season the sunflower was 1100 mm tall.  



Determine how many days the flower has been growing.


[image: image17.wmf]11006020

104020

1040

20

52

d

d

d

d

=+

=

=

=



[image: image18.wmf]\

The sunflower has been growing for 52 days.

B3)
The Yappy Cell Phone Company is offering a new text messaging service.  The graph shows the total cost for texting.







a)
State the y-intercept.



Explain what it means in this situation.

y-intercept = $15

The y-intercept represents the fixed cost.


b)
Determine the cost per text message. 



Show your work.
Cost per text = slope
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[image: image20.wmf]\

 Each text costs $0.15.

c)
Determine an equation that models Yappy’s charges for texting.
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d)
Another cell phone company charges the same rate for texting but offers a lower sign-up fee.  Compare this company’s graph to the graph for Yappy.


The y-intercept would be lower.

The slope would be the same.

e)
Yappy currently charges $30 to send 100 texts.  Describe two possible ways they could change their fees so that sending 100 texts cost $25.

Possible answers:

· Lower the fixed cost to $10
· Lower the cost per text to $0.10
· Fixed cost = $9, cost per text = $0.16
· Fixed cost = $8, cost per text = $0.17
· Fixed cost = $7, cost per text = $0.18

Etc.

B4)  A baker sells 3 cakes and 1 pie for $44.50 to Natasha.

He sells 2 cakes and 1 pie to Bilal for 32.50.


a)
Solve the system to determine the price of 1 cake and the price of 1 pie.
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One cake costs $12 and one pie costs $8.50.

b)
Another baker charges more for cakes and less for pies.



Create a system of equations for this new situation.



Explain your answer.
The total cost (right side of each equation) will change. 

Possible solution:

New cake price = $15.00 and new pie price = $5.00

Three cakes and one pie will cost
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Two cakes and one pie will cost
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The new system would be:
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C)  Quadratic Relations


C1)
Jamal flips a coin.  The coin’s path is modeled by the graph below.


Determine the following:


a)
The maximum height of the coin.

2.25 m

b)
How long the coin is in the air.

2.75 seconds

c)
The time(s) when the coin is 2 metres  in the air.




Approximately 0.4 seconds and 1.6 seconds.
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C2)
a)
Given 
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Expand and simplify: 
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          State the y-intercept: -10
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b)
Given 
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Factor: 
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State the x-intercepts: -4, -2

C3)
A bird sees a fish under the water and dives down to catch it.



a)
State the y-intercept. 



Explain what it means in this situation.
y-intercept = 16 m

This is the bird’s initial height/where the bird starts the dive.

b)
State the zeros shown on the graph.



Explain what they mean in this situation.
Zeros = 2 and 4

These represent the times when the bird enters the water and exits the water.
c)
State the vertex.



Explain what it means in this situation.
(3,-2)

After 3 seconds the bird reaches its minimum height of 2 metres below the water’s surface.

d)
If the fish was deeper in the water, the path of the bird would change.



Sketch a possible new path of the bird on the original grid.  



Describe the important features of the parabola and how they may be affected. 

Possible solutions:

1. A faster descent, then rise, will change the x-intercepts (entry & exit points).  The vertex will be lower.

2. If the bird starts the dive at a higher or lower height, the y-intercept will change.  The vertex will be lower.

Accept other reasonable solutions.
4)
A teacher gave her class the following problem:



“ Model the following relationship in a different form. For example, write as an equation or a table of values. ”


Three students gave the following solutions.

	Solutions
	Is the student’s solution correct?  Explain why or why not.

	Heather’s Solution

x

y

-5

0

-3

-8

-1

-9

1

0

3

16

	No.  

The point (-1,-9) should be (-2,-9) or (-1,-8). 

Second differences are not constant.

	Mike’s Solution
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	Yes!  

The x-intercepts match the graph.

Expanding gives 
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 so the y-intercept is -5 which is correct.

	Suresh’s Solution
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	No.

Factoring gives 
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 so the x-intercepts would be at 5 and -1 which does not match the graph.







































































Look for:


Transfer of ideas to a other contexts (determining properties of a parabola)





Legend





Fun Park





Water World





2 ft





5 ft





42˚





x





12 m





17.9 m





Look for:


Transfer of ideas to a different context (Identifying the POI)


Communication of clear reasoning in explanation.





Look for:


Connection between representations and concepts (i.e. recognizing right triangles)


Transferring of ideas to familiar contexts (identifying the use of similar triangles and trigonometry ratios)


Selecting a strategy using appropriate trigonometric tools to determine the angle of inclination 


Expression and organization of ideas 


Appropriate justification of reasoning (part b)





Look for:


Selecting a strategy using appropriate graphing procedures (use of table of values or equation)


Connections between representations (equation to graph, table to graph)


Transfer of ideas to a different context 


Selecting an appropriate procedure (algebraic, steps, trial and error or extending table) to determine number of days.


Expression and organization of ideas 








Cell Phone Costs





Look for:


Connecting the diagram to familiar contexts


Selecting a procedure using the appropriate tools to find the unknown








Height (m)





Look for:


Connecting the diagram to the concept of similarity


Selecting the appropriate tool to solve for the height (i.e. setting up a proportion involving corresponding sides)





Path of a Bird’s Dive





Time (seconds)





Height (m)





Path of Coin





Horizontal Distance (m)





Number of Texts





Cost ($)





These grids or algebra tiles could help you to expand and/or factor.








Number of Visits





Cost ($)





Look for:


Transferring of ideas to familiar contexts (identifying linear systems)


Selecting a strategy using appropriate procedure to determine two unknowns (elimination,  substitution or possibly graphing)


Connection between concepts and procedures


Expression and organization of process


Communication of clear reasoning in the justification (part b)





Theme Parks – Season Packages











Look for


Connection between representations (forms of quadratic equations)


Selecting appropriate methods (expanding and factoring)





Height (metres)





Time (seconds)





You could use this table.





Look for:


Connection between concepts, procedures, and representations (i.e. identifying geometric shapes, algebraic vs pictoral in part b)


Selecting a strategy and sequencing using appropriate tools to determine the volumes and dimensions


Organizing algebra (part a) and ideas (part b)


Clear reasoning in the justification (part b)





Look for:


Selecting a strategy using appropriate procedure to determine validity of solutions


Organizing and sequencing of ideas


Connecting between representations and concepts


Communication of clear reasoning in the explanations








Look for


Connecting between representations and concepts (meanings of y-int, zeros, and vertex and graphical impact from making changes to these)


Transfer of ideas to a different context


Communication of clear reasoning in explanations (especially in part d)





Look for:


Connecting between concepts, procedures, and representations (meanings of y-int, slope, and graphical significance in making changes to these; making a linear relation from a graph)


Clear reasoning in explanations (especially in parts d and e)


Transfer of knowledge to other contexts (relating y-int to fixed cost and slope to cost per text)
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