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Description / Rationale
This course enables students to broaden their understanding of relations, extend their skills in multi-step problem solving, and continue to develop their abilities in abstract reasoning.  Students will pursue investigations of quadratic functions and their applications; solve and apply linear systems; solve multi-step problems in analytic geometry to verify properties of geometric figures; investigate the trigonometry of right and acute triangles; and develop supporting algebraic skills.

Unit Titles (Time and Sequence)
	Unit 1
	Modelling Linear Systems
	13 hours

	Unit 2
	Analytic Geometry
	24 hours

	Unit 3
	Modelling Quadratic Relations
	41 hours

	Unit 4
	Similarity and Applied Trigonometry 
	24 hours

	Unit 5
	Summative Assessment Activities
	8 hours


Unit #1: Modelling Linear Systems

Time: 13 Hours

Description
In this unit, students will investigate realistic situations modelled by systems of two linear equations.  Their  development and interpretation of the model will require the use of graphical and algebraic methods. Graphical solutions will be done with, and without, graphing technology. Algebraic solutions will involve the methods of substitution and elimination.

Unit #2: Analytic Geometry
Time: 20 Hours

Description
In this unit, students will solve multi-step problems involving the properties of line segments. Specific investigations will examine the length and midpoint of line segments, and their use in developing the equation of a circle. Students will use analytic geometry to investigate and verify geometric properties of triangles and quadrilaterals.

Unit #3: Quadratic Functions

Time: 43 hours

Description:
This unit will introduce, explore and apply the properties of quadratic functions. Students will collect, analyze, manipulate and display data from primary and secondary sources to model quadratic relationships. Students will use graphing technology and paper and pencil tasks to explore the characteristics,  equations and graphs of quadratic functions. Realistic applications will be used to develop the quadratic model and its properties. Algebraic techniques of simplifying, factoring, and solving quadratic equations will be developed throughout the unit.

Unit # 4: Similarity and Applied Trigonometry

Time: 23 Hours

Description
In this unit, students will investigate the properties of similar and congruent triangles and their use in modeling realistic situations.  Students will develop and investigate the primary trigonometric ratios using technology.  Right-angled triangles will be used to measure inaccessible objects around the school. Students will apply trigonometric ratios, sine law and cosine law  to solve realistic problems in acute-angled triangles.

Unit #5: Summative Assessment Activities

Time: 10 Hours

Description:
This course will conclude with a summative assessment unit incorporating a series of activities and a formal examination.  The cumulative activities will consist of performance tasks that address learning expectations throughout the course.  The formal examination will consist of a pencil and paper evaluation of knowledge and skills.  The summative assessment unit will account for 30% of the final grade, with 15% allotted to the performance tasks and 15% allotted to the formal examination.

Unit 1: Modeling Linear Systems
	Activity/

Skill 
	Topic
	Time

(min)
	

	Activity 1.1 
	Peace and Development Fundraiser: Intersection of Linear Models
[construction of linear graphs from tables of values: interpolation: intersection of lines: formula development and evaluation (word and algebraic equations)]


	75 
	

	Activity 1.2 
	Bottled Water Dilemma [use of technology in graphing; intersection of lines; subtraction of equations]


	75 
	

	 Follow-up skills
	Finding the intersection of lines using graphing calculators or graphing software; solving contextual problems


	75 


	

	Activity 1.3 
	The Calculator Workshop [algebraic method of elimination]
	75 
	

	Follow-up skills
	Practice with the elimination method; introduce the substitution method; practice with realistic situations


	255 
	

	Follow-up skills
	
	
	

	Follow-up skills
	
	
	

	Activity 1.4 
	Battle of the Bands: Introduction to Quadratics [construction of graphs from tables of data: maximization of revenue and area; graphing a product of binomials; quadratic regression; connect product of binomials with ax2 + bx + c]


	75 
	

	Follow-up Skills
	Expand and simplify second degree polynomial expressions (squaring and expanding binomials)


	75 
	

	Activity 1.5
	Summative Activity: Pencil and Paper Test

	75 
	


Unit 2: Analytic Geometry 
	Activity/

Skill 
	Topic
	No. Of Classes
	

	Activity 2.1


	Delta Force: Determine distances between places on a community map. Determine midpoints.
	2
	

	Skills


	Finding midpoints and lengths of line segments 
	1
	

	Activity 2.2
	Circular Thinking: Determine equation of a circle
	1
	

	Skills


	Equations and graphs of circles
	1
	

	Activity 2.3


	Watered Down Music: Use right bisectors of a chord.
	1.5
	

	
	Test
	1
	

	Activity 2.4
	Freedom on the Beach: Application of medians, slopes, triangle types, altitudes, right bisectors, etc
	1.5 
	

	Skills


	Applications of lengths, midpoints, centroids, etc
	1.5 
	

	Activity 2.5
	Cell Power: Properties of Parallellograms
	1.5 
	

	Skills


	Skills with quadrilaterals 
	1.5
	

	Activity 2.6
	Oh Deer! Ticked! The relationship of midpoints of triangles
	1
	

	Skills


	Verify geometric properties
	1
	

	Activity 2.7
	Portfolio Presentations
	2
	

	
	Summative Assessment
	1
	


Unit 3: Quadratics
	Activity/

Skill 
	Topic
	Time

(min)
	

	3.1


	Winds of Change 

( An Introduction to Quadratics in realistic situations)
	150 


	

	Follow-up Skills
	Algebra Skills: expand and simplify second degree polynomials
	75
	

	Follow-up Skills
	
	75
	

	3.2
	The Twelve Days of Christmas
	75 
	

	3.3
	Quadratic or Not
	150 
	

	3.4


	Braking Distance
(Determining the Equation of a Parabola using finite differences)


	75 


	

	Follow-up Skills
	Determining the Equation of a Parabola
	75 
	

	3.5
	Graphs on the Move
(Transformations on the Parabola y = a(x - h)2 + k
	225 
	

	3.6
	What Goes Up Must Come Down / Ramp Cart
	150 
	

	3.7


	Quadratic Highs and Lows
(Determining x and y intercepts, maximum and minimum values)
	75 


	

	Follow-up Skills
	Interpret Real and non-Real roots graphically

Common Factor, Trinomial factors, Difference of Squares
	75 
	

	Follow-up Skills
	
	75 
	

	Follow-up Skills
	
	75 
	

	3.8


	Graphing Quadratics in ax2 + bx + c form using the x intercepts (quadratics that can be factored)
	75 


	

	Follow-up Skills
	Solve quadratic equations graphically and by factoring
	75
	

	Follow-up Skills
	
	75
	

	3.9
	Graphing Non-Factorable Quadratic Equations in ax2 + bx + c form using the x-intercepts
	75 
	

	3.10


	Max/Min problems

	150 


	

	Follow-up Skills
	Max/Min problems with and without realistic contexts
	75
	

	Follow-up Skills
	
	75
	

	3.11


	A Square Deal!
(Graphing Quadratics in ax2 + bx + c form by changing to a(x + h)2 + k form )
	75 


	

	Follow-up Skills
	Completing the square to graph a parabola
	75
	

	Follow-up Skills
	Solving Max/Min problems by completing the square
	75
	

	3.12


	Root of the Problem
(Development and use of the Quadratic Formula
	75 
	

	Follow-up Skills
	Solve quadratic equations using quadratic formula

Interpret Real and non-Real roots, number of roots
	75
	

	3.13
	Summative Assessment Activity
Paper and pencil test 


	150 
	


Unit 4: Similarity & Applied Trigonometry
	Activity/

Skill
	Topic
	Time

(min)
	

	Activity 4.1
	It=s Similarity, My Dear Watson!
Use geometer=s sketchpad to investigate and summarize the properties of similar triangles
	75 

.
	

	Follow-up Skills:
	Setting up proportions to solve for missing lengths, determine areas of similar triangles, solve problems with realistic situations using similar triangles, distinguish between similarity and congruency
	75 
	

	Follow-up Skills:
	
	75 
	

	Activity 4.2
	Schoolyard Field Trip
Students determine the height of inaccessible objects  using similar triangles and using congruent triangles.
	75 .
	

	Activity 4.3


	Sine Field
Group activity comparing the lengths of sides of right triangles and summarizing the results to develop the definitions of sine, cosine and tangent.
	75 


	

	Follow-up Skills:
	practice solving right triangles by finding angles and sides, applications of right triangles (including use of Pythagorean Theorem), angles of elevation and depression, reciprocal trig ratios
	75
	

	Follow-up Skills:
	
	75 
	

	Follow-up Skills:
	
	75 
	

	Activity 4.4
	Let=s Go to the Movies!

Use tangent ratios in overlapping triangles to determine the best distance from a movie screen to allow the largest viewing area. (maximize the angle)
	75 
	

	Activity 4.5


	Sines, Sines, Everywhere Sines!
Use geometer=s sketchpad or paper and pencil calculations to determine triangle inequalities and the Sine Law


	75 

.
	

	Follow-up Skills:
	Practice using sine law to solve problems, revisit overlapping triangle solution to the Movies problem, introduce cosine law when sine law cannot be applied, practice using cosine law 
	75 
	

	Follow-up Skills:
	
	75 
	

	Follow-up Skills:
	
	75 
	

	Follow-up Skills:
	
	75 
	

	Activity 4.6


	Touring With Trig
Use trigonometry to solve practical problems involving lengths and angles within the school environment.


	75 


	

	Follow-up Skills:
	Practice solving triangles that use combinations of all of the trig methods studied thus far.
	75
	

	Activity 4.7
	Trigs of the Trade
Students research a career or application that uses trigonometry.  Research is presented at a Math Fair.
	150 
	

	
	Assessment: Paper and Pencil Test
	75 
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