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Description/Rationale

In this course students will model linear and quadratic relationships arising from a variety of contexts. Using trigonometric ratios and analytic geometry techniques, students will learn how to find exact measures in geometric contexts, as opposed to the approximate measures they have found using scale drawings and using measurement tools. Geometric relationships investigated in grade 9 will be confirmed, analytically, in specific cases, and students will be introduced to proof in general. Algebraic skills will be extended to generate factored, expanded and completed square forms of quadratic expressions, and to solve linear systems and quadratic equations. Fundamental mathematical ideas of modelling, patterning, optimization and superimposing a grid onto a geometric situation are reinforced. Connections among the various Strands of the course are intentionally developed. 

Unit Titles and Time 

	Part A: Assessment
	Preparation &Gearing Up
	5 hours

	Unit 1
	Similar Triangles and Trigonometry
	26 hours

	Unit 2
	Analytic Geometry
	21 hours

	Unit 3
	Linear Systems
	21 hours

	Part B: Assessment
	Review and Cumulative Performance Tasks for Units 1, 2, and 3
	5 hours

	Unit 4
	Quadratic Functions
	27 hours 

	Part C: Assessment
	Review and Summative Assessment for Unit 4 plus selected parts of Units 1, 2, and 3
	5 hours


Part A Academic, Public Profile: 
Assessment Preparation & Gearing Up

	Activity/Skill
	Description/Resource Reference
	Time

(min.)
	Technology
	Assessment Opportunity

	Preparation #1

Application

	Application of prior knowledge in a new or unfamiliar setting is featured through the use of optical illusions and mind mapping.


	75 


	
	

	Preparation #2

Communication
	Performance tasks involving 2 and 4 students will emphasize the need for effective communication. Various Learning Skills will also be featured. 


	75 


	
	

	Preparation #3

Knowledge and Understanding
	Diagnostic test questions will provide teachers and students an opportunity to identify areas of content strength and weakness.


	75 


	
	

	Preparation #4

Inquiry/Problem Solving
	Actions needed for effective Inquiry are highlighted as students work collaboratively on games and/or problems


	75 


	
	


Unit 1 Academic, Public Profile: 
Similar Triangles and Trigonometry

	Activity/Skill
	Description/Resource Reference
	Time

(min.)
	Technology
	Assessment Opportunity

	Activity 1.1

Similar vs Congruent Triangles
	Review: vocabulary 'similar' and 'congruent',  log-on procedures for the computer lab, Geometer's Sketchpad commands

Identifying conditions for similar and congruent triangles


	150 
	
	

	Follow-up skills
	'More or Less Equal' set of problems to practise skills

Textbook questions.


	75


	
	

	Activity 1.2

Reaching New Heights
	Learning 4 methods for finding heights of tall objects using measurement and approximation techniques


	75
	
	

	Follow-up skills
	Applying these methods at various stations, and to textbook questions involving similar triangles


	150
	
	

	Activity 1.3

SOHCAHTOA
	Introducing  primary trig ratios; developing memory aids for the trig ratios; 


	75 


	
	

	Follow-up:
	Solve for missing sides of a right-angled triangle

Extension: Vector Toy 
	135
	
	

	Activity/Skill
	Description/Resource Reference
	Time

(min.)
	Technology
	Assessment Opportunity

	Activity 1.4

In the Clouds
	Finding missing sides and angles in right triangles using SOHCAHTOA


	75 
	
	

	Follow-up practice
	
	75
	
	

	Activity 1.5

Sines and Sides – It’s the Law
	Relationship between angles and sides using Sketchpad: solving triangles, with and without real-world context


	75 
	
	

	Follow-up skills
	
	150
	
	

	Activity 1.6
Up, Up, and Not Away
	Applying trigonometry to find heights of distant objects


	75 
	
	

	Activity 1.7

Cos I Said So
	Investigating, how, as a triangle changes from right-angled to acute, the hypotenuse shortens


	75 


	
	

	Follow-up skills
	
	150
	
	

	Activity/Skill
	Description/Resource Reference
	Time

(min.)
	Technology
	Assessment Opportunity

	Activity 1.8

Going to the Fair

	Presenting and questioning  projects on trigonometric applications
	150 


	
	

	Activity 1.9

Social Climber

	Investigating the link between the slope of a line and the tangent ratio


	75 


	
	


Unit 2 Academic, Public Profile: 
Analytic Geometry

	Activity/Skill
	Description/Resource Reference
	Time

(min.)
	Technology
	Assessment Opportunity

	Activity 2.1

How Far, Exactly?


	Distance between Two Points
	75 


	
	

	Activity 2.2

Full Service?

	Keeping distance to a point constant, equation of a circle
	75 


	
	

	Activity 2.3

Meet Me Halfway
	Finding midpoints and applying them

Homework preparation for next activity: Match These. [Recognizing triangles and quadrilaterals and their features]
	75 


	
	

	Follow-up skills


	   
	150  


	
	

	Activity 2.4

Show Me the Proof!

	Proving, in a particular case, what was hypothesized and confirmed, inductively, in general, in grade 9; setting the stage for proof in general
	75


	
	

	Follow-up skills


	
	150


	
	

	Activity 2.5

Design an Herb Garden


	Classifying triangles and quadrilaterals from their vertex coordinates
	150
	
	

	Activity/Skill
	Description/Resource Reference
	Time

(min.)
	Technology
	Assessment Opportunity

	Activity 2.6 

Quiet! Hospital Zone
	Finding the intersection of perpendicular bisectors using technology and verifying it algebraically; setting stage for linear systems


	75 
	
	

	Review
	
	225


	
	

	Activity 2.7


	Summative Assessment Activities – themes like What’s the Shortest Distance?, Will It Fit?
	225


	
	

	Take up assessment tasks


	
	45
	
	


Unit 3 Academic, Public Profile: 
Linear Systems

	Activity/Skill
	Description/Resource Reference
	Time

(min.)
	Technology
	Assessment Opportunity

	Activity 3.1

Analyzing Systems of Equations

	Review graphing by intercepts, m & b, finding points of intersection graphically & using various strategies to check. Establish need for exactness from contexts.


	75 


	
	

	Follow-up skills
	More or Less Equal set of problems to practise skills


	75


	
	

	Activity 3.2

Footloose

	Solving systems by making substitutions. Assign extra practice questions from the text.


	75 


	
	

	Activity 3.3

Convergence!
	Solving systems by elimination


	75 


	
	

	Follow-up practice
	Decide which variable to eliminate, which method is best to solve a system, how to use the CALC menu on the TI83+


	150
	
	

	Activity/Skill
	Description/Resource Reference
	Time

(min.)
	Technology
	Assessment Opportunity

	Activity 3.4

Planes that Cross in the Night
	The point of intersection does not imply contact; tell me a story.

Follow-up homework: Track Me If You Can


	75 
	
	

	Activity 3.5

A Balancing Act!
	Finding centroid, circumcentre, orthocentre


	150 
	
	

	Follow-up skills
	
	75
	
	

	Extension
	Find the Euler line or Nine Point circle


	75
	
	

	Activity 3.6

How Many Solutions Are There?
	Parallel and coincident lines need special attention

Follow-up summary of the various types of linear systems
	75 
	
	

	Activity 3.7

Shortest Distance
	Finding the distance from a point to a line

Follow-up assignment to practise applying analytic geometry and linear systems
	75 


	
	

	Follow-up skills


	
	75
	
	

	Activity 3.8

Shades of Solutions
	This activity is a follow-up application of linear systems. Is a point on or off the line? Above or below?  inside or outside a feasibility set?


	75 


	
	

	Activity 3.9

What’s the Best You Can Do?
	Optimization is a follow-up application that uses linear systems
	75 
	
	

	Review


	
	60
	
	


Part B Academic, Public Profile: 
Bermuda Triangle -Cumulative Performance Tasks for Units 1, 2, and 3

	Activity/Skill
	Description/Resource Reference
	Time

(min.)
	Technology
	Assessment Opportunity

	
	Time to review
	75 
	
	

	Question #1
	Classification of the Bermuda Triangle using analytic geometry

[Application]


	10 
	
	

	Questions #2
	Combining trigonometry with analytic geometry to find a range of angles to avoid the Bermuda Triangle

[Inquiry, Application & Communication]


	45 
	
	

	Questions #3
	Finding area of the Bermuda Triangle given its vertices

[Inquiry, Application & Communication]


	45 
	
	

	Questions #4
	Verification of #3 using a different method

[Knowledge and Application]


	25
	
	

	Questions #5
	Finding shortest distance and route for escape from the Bermuda Triangle

[Knowledge, Application & Communication] 


	45 
	
	

	Questions #6
	Verification of equal distances inside the Bermuda Triangle

[Application & Communication]


	10
	
	

	Questions #7
	Forming a system of linear equations, solving the system, computing distance and time over the Bermuda Triangle

[Inquiry, Application & Communication]
	45
	
	


Unit 4 Academic, Public Profile: 
Quadratic Function

	Activity/Skill
	Description/Resource Reference
	Time

(min.)
	Technology
	Assessment Opportunity

	Activity 4.1

There’s More to Life than Lines

	Connecting lines to parabolas using segue activities: paper folding and re-visiting rates of change 
	75 


	
	

	Activity 4.2

Oil’s Not Well

	First quadrant primary data gathering of clean data using formula for area of a circle. Realizing that if the rate of change is constant, linear; if rate of change is increasing at a constant rate, quadratic

Follow-up journal entry re stages of the inquiry


	75 


	
	

	Follow-up skills


	
	75
	
	

	Activity 4.3

There and Back (Ron’s Run)


	Seeing that the same mathematical model can apply to very different problems. Using secondary quadratic data from a different type of context, running motion, to get both halves of a parabola that is transformed from the parabola in activity 4.2.

Follow-up journal entry re rate of change in a quadratic relationship


	75
	
	

	Follow-up skills


	
	75
	
	

	Activity 4.4

Stepping Up and Mirror, Mirror…

	Investigating symmetry properties, 5-point 'no frills' parabola


	75 


	
	

	Activity/Skill
	Description/Resource Reference
	Time

(min.)
	Technology
	Assessment Opportunity

	Activity 4.5

Investigating Transformations

	Understanding transformations on circles, then applying the concepts to parabolas


	150 


	
	

	Follow-up activities
	Use Green Globs on computers or TI83+ to practise, function aerobics


	150
	
	

	Activity 4.6

Different Forms for Equations of a Parabola
	Investigating which form for a quadratic function makes which properties easily apparent


	75


	
	

	Follow-up skills:

Expanding Binomials

Factoring

Completing the square

	Expand binomials; Factor trinomials and difference of squares; Complete the square; Juggle forms of quadratic equations


	375
	
	

	Activity 4.7

Let's make a Profit!

	Generating completed square forms that have meaning in contexts of optimization.


	75 


	
	

	Follow-up skills
	Practice solving optimization problems


	195
	
	

	Activity/Skill
	Description/Resource Reference
	Time

(min.)
	Technology
	Assessment Opportunity

	Activity 4.8

Rampify It!

	Gathering dirty data; curve fitting; answering questions by interpolating and reading tables. Establishing need for quadratic formula.


	150


	
	

	Follow-up skills
	Develop & use the quadratic formula. Link qualities of graph to qualities of equation (e.g., single, double roots, x coordinate of vertex is midpoint between roots)


	150


	
	

	Follow-up skills
	Carry out more data gathering activities


	150


	
	

	Activity 4.9

It’s No Problem!
	Solving contextual problems by: creating a quadratic equation that models the conditions, using technology to solve the equation, interpreting the results from application of the quadratic formula.


	150 


	
	


Part C Academic, Public Profile: 
Summative Performance Tasks for Unit 4

	Activity/Skill
	Description/Resource Reference
	Time

(min.)
	Technology
	Assessment Opportunity

	Question #1


	An Inquiry using a rope


	60
	
	

	Questions #2
	An Application using a flashlight


	60
	
	

	
	Review and Final Exam


	180 
	
	


