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Course Description:
The nature of the subject is such that it focuses on developing important mathematical concepts in a comprehensible, coherent and rigorous way. This is achieved by means of a carefully balanced approach. Students are encouraged to apply their mathematical knowledge to solving problems set in a variety of meaningful contexts. Development of each topic should feature justification and proof of results. Students embarking on this course should expect to develop insight into mathematical form and structure, and should be intellectually equipped to appreciate the links between concepts in different topic areas. They should also be encouraged to develop the skills needed to continue their mathematical growth in other learning environments.

The internally assessed component, the portfolio, offers students a framework for developing

independence in their mathematical learning through engaging in mathematical investigation and mathematical modeling. Students will be provided with opportunities to take a considered approach to these activities, and to explore different ways of approaching a problem. The portfolio also allows students to work without the time constraints of a written examination and to develop skills in communicating mathematical ideas.
This course is a demanding one, requiring students to study a broad range of mathematical topics through a number of different approaches and to varying degrees of depth. Students wishing to study mathematics in a less rigorous environment should therefore opt for one of the standard level courses, mathematics SL or mathematical studies SL.
OUTLINE OF COURSE CONTENT
Unit 1
Topic 1

Algebra 



20 hrs

Unit 2
Topic 6

Statistics and probability 

40 hrs

Unit 3
Topic 4

Matrices 



12 hrs

Unit 4
Topic 5

Vectors 



22 hrs

Unit 5
Topic 2

Functions and equations 

26 hrs

Unit 6
Topic 3

Circular functions and trigonometry 
22 hrs

Summative Portfolio


  8 hrs

TEACHING STRATEGIES:

Teaching strategies may include:

1.    Presentation 

2. Inquiry Teaching 

3. Discovery Method Concept Teaching 

4. Demonstration 

5. Direct Instruction 

6. Cooperative Learning
7. Classroom Discussion
8. Portfolios and Narrative Description 

ASSESSMENT & EVALUATION OF STUDENT PERFORMANCE:

A variety of assessment strategies to address students’ needs will be used during the school year. Formative assessments will be ongoing through out the academic year.


Formative assessment = 70% of grade

Classroom work


Homework 


Quiz


Classroom Participation


Summative assessment = 30% of grade


Topic Tests/Unit Tests and Mock Exams

COURSE MATERIALS:

1) Graphing Display Calculator.  Please read the document regarding allowed models.

2) Required Textbook:  Mathematics HL Core, Haese & Harris
TEACHER CONTACT INFORMATION:
Ms. Elizabeth Larson

Room 212 - Canadian International School Bangalore

Email:  elizateaches@hotmail.com
Website: http://www.geocities.com/elizateaches/
DETAILED TOPIC SYLLABUS:

	
	Topic 1—Algebra 20 hrs

	1.1
	· Arithmetic sequences and series; sum of finite arithmetic series; geometric sequences and series; sum of finite and infinite geometric series

· Sigma notation

	1.2
	· Exponents and logarithms

· Laws of exponents; laws of logarithms

· Change of base

	1.3
	· Counting principles, including permutations and combinations

· The binomial theorem: expansion of (a+b)n

	1.4
	· Proof by mathematical induction

· Forming conjectures to be proved by mathematical induction

	1.5
	· Complex numbers: the number I; the terms real part, imaginary part, conjugate, modulus and argument

· Cartesian form z=a + ib

· Modulus – argument form z = r(cosθ + isinθ)

· The complex plane

	1.6
	· Sums, products and quotients of complex numbers

	1.7
	· De Moivre’s theorem

· Powers and roots of a complex number

	1.8
	· Conjugate roots of polynomial equations with real coefficients


	
	Topic 2—Functions and equations 26 hrs

	2.1
	· Concept of function: domain, range; image (value)

· Composite functions; identity function

· Inverse function

	2.2
	· The graph of a function; its equation

· Function graphing skills:

· Use of a GDC to graph a variety of functions

· Investigation of key features of graphs

· Solution of equations graphically

	2.3
	· Transformations of graphs: translations; stretches; reflections in the axes

· The graph of y=f-1(x) as the reflection in the line y=x of the graph of y=f(x)

· The graph of y=1/f(x) from y = f(x)

· The graphs of the absolute value functions, y = │f(x)│ and y = f(│x│)

	2.4
	· The reciprocal function: its graph; its self-inverse nature

	2.5
	· The quadratic function: its graph

· Axis of symmetry

	2.6
	· The roots of a quadratic function

· The quadratic formula

· Use of the discriminant

	2.7
	· Graphs of exponential and logarithmic functions

	2.8
	· The exponential function

· The natural logarithmic function

	2.9
	· Inequalities in one variable, using their graphical representation

· Solution of g(x)>f(x) or g(x)=f(x), where f, g are linear or quadratic

	2.10
	· Polynomial functions

· The factor and remainder theorems, with application to the solution of polynomial equations and inequalities


	
	Topic 3—Circular functions and trigonometry 22 hrs

	3.1
	· The circle: radian measure of angles; length of an arc; area of a sector

	3.2
	· Definition of cosθ and sinθ in terms of a unit circle

· Definition of tanθ= sinθ/cosθ

· Definition of secθ, cscθ and cotθ

· Pythagorean identities: cos2θ + sin2θ =1; 1+ tan2θ = sec2θ; 1+ cot2θ = csc2θ

	3.3
	· Compound angle identities

· Double angle identities

	3.4
	· The circular functions sinx, cosx, tanx; their domains and ranges; their periodic nature; their graphs

· Composite functions of the form f(x) = asin(b(x+c)) + d

· The inverse functions arcsinx, arccosx, arctanx; their domains and ranges; their graphs

	3.5
	· Solution of trigonometric equations in a finite interval

· Use of trigonometric identities and factorization to transform equations

	3.6
	· Solution of triangles

· The cosine rule

· The sine rule

· Area of a triangle


	
	Topic 4—Matrices 12 hrs

	4.1
	· Definition of a matrix: the terms element, row, column and order

	4.2
	· Algebra of matrices: equality; addition; subtraction; multiplication by a scalar

· Multiplication of matrices

· Identity and zero matrices

	4.3
	· Determinant of a square matrix

· Calculation of 2x2 and 3x3 determinants

· Inverse of a matrix: conditions for its existence

	4.4
	· Solution of systems of linear equations (a maximum of three equations in three unknowns)

· Conditions for the existence of a unique solution, no solution and an infinity of solutions


	
	Topic 5—Vectors 22 hrs

	5.1
	· Vectors as displacements in the plane and in three dimensions

· Components of a vector; column representation

· Algebraic and geometric approaches to the following topics:

· The sum and difference of two vectors; the zero vector, the vector –v
· Multiplication by a scalar, kv
· Magnitude of a vector, │v│

· Unit vectors; base vectors i, j, k
· Position vectors

	5.2
	· The scalar product of two vectors (Dot product)

· Algebraic properties of the scalar product

· Perpendicular vectors; parallel vectors

· The angel between two vectors

	5.3
	· Vector equation of a line

· The angle between two lines

	5.4
	· Coincident, parallel, intersecting and skew lines, distinguishing between these cases

· Points of intersection

	5.5
	· The vector product of two vectors (Cross product)

· The determinant representation

· Geometric interpretation of │vxw│

	5.6
	· Vector equation of a plane

· Use of normal vector to obtain the form r▪n=a▪n
· Cartesian equation of a plane

	5.7
	· Intersections of: a line with a plane; two planes; three planes

· Angle between: a line and a plane; two planes


	
	Topic 6—Statistics and probability 40 hrs

	6.1
	· Concepts of population, sample, random sample and frequency distribution of discrete and continuous data

	6.2
	· Presentation of data: frequency tables and diagrams, box and whisker plots

· Grouped data: mid-interval values, interval width, upper and lower interval boundaries, frequency histograms

	6.3
	· Mean, median, mode; quartiles, percentiles

· Range; interquartile range; variance, standard deviation

	6.4
	· Cumulative frequency; cumulative frequency graphs; use to find median, quartiles, percentiles

	6.5
	· Concepts of trial, outcome, equally likely outcomes, sample space (U) and event

· The probability of an event A as P(A)= n(A)/n(U)

· The complementary events A and A’ (not A); P(A) + P(A’)=1

	6.6
	· Combined events, the formula: P(AUB)=P(A)+P(B)-P(A∩B)

· P(A∩B)=0 for mutually exclusive events

	6.7
	· Conditional probability; the definition: P(A/B) = P(A∩B)/P(B)

· Independent events; the definition: P(A/B) = P(A) = P(A/B’)

· Use of Bayes’ theorem for two events

	6.8
	· Use of Venn diagrams, tree diagrams and tables of outcomes to solve problems

	6.9
	· Concept of discrete and continuous random variables and their probability distributions

· Definition and use of probability density functions

· Expected value (mean), mode, median, variance and standard deviation

	6.10
	· Binomial distribution, its mean and variance

· Poisson distribution, its mean and variance

	6.11
	· Normal distribution

· Properties of the normal distribution

· Standardization of normal variables









