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Course Description:
This course caters to students with a good background in mathematics who are competent in a range of analytical and technical skills. The majority of these students will be expected to include mathematics as a major component of their university studies, either as a subject in its own right or within courses such as physics, engineering and technology. Others may take this subject because they have a strong interest in mathematics and enjoy meeting its challenges and engaging with its problems.

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.
COURSE ORGANIZATION

Unit 1
Topic 7


Calculus 



48 hrs

Unit 2
Topic 10 (Options)
Series and differential equations 
40 hrs
Summative Portfolio 


  4 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:

a. Graphing Display Calculator.  Please read the document regarding allowed models.

b. Required Textbook:  Mathematics HL Core, Haese & Harris
c. Required Textbook:  Mathmatics HL Options, Haese & Harris
d. Optional Textbook:  Calculus A First Course, Stewart
TEACHER CONTACT INFORMATION:
Ms. Elizabeth Larson
Room 212 - Canadian International School Bangalore

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

	
	Topic 7—Calculus 48 hrs

	7.1
	· Informal ideas of limit and convergence

· Definition of derivative from first principles

· Derivative of xn, sinx, cosx, tanx, ex, and ln x

· Derivative interpreted as a gradient function and as rate of change

· Derivatives of reciprocal circular functions

· Derivatives of ax and logax. Derivatives of arcsinx, arccosx, arctanx

	7.2
	· Differentiation of a sum and a real multiple of the functions in 7.1

· The chain rule for composite functions

· Application of chain rule to related rates of change

· The produce and quotient rules

· The second derivative

· Awareness of higher derivatives

	7.3
	· Local maximum and minimum points

· Use of the first and second derivative in optimization problems

	7.4
	· Indefinite integration as anti-differentiation

· Indefinite integrao of xn, sinx, cosx, ex, 1/x

· The composites of any of these with the linear function ax + b

	7.5
	· Anti-differentiation with a boundary condition to determine the constant term

· Definite integrals

· Area between a curve and the x-axis or y-axis in a given interval, areas between curves

· Volumes of revolution

	7.6
	· Kinematic problems involving displacement, s, velocity, v, and acceleration, a

	7.7
	· Graphical behaviour of functions:  tangents and normals, behaviour for large │x│; asymptotes
· The significance of the second derivative; distinction between maximum and minimum points
· Points of inflection with zero and non-zero gradients

	7.8
	· Implicit differentiation

	7.9
	· Further integration: by substitution and by parts

	7.10
	· Solution of first order differential equations by separation of variables


	
	Topic 10 (Options) —Series and differential equations 40 hrs

	10.1
	· Infinite sequences of real numbers

· Limit theorems as n approaches infinity

· Limit of a sequence

· Improper integrals

· The integral as a limit of a sum; lower sum and upper sum

	10.2
	· Convergence of infinite series

· Partial fractions and telescoping series (method of differences)

· Tests for convergence: comparison test; limit comparison test; ratio test; integral test

· The p-series

· Use of integrals to estimate sums of series

	10.3
	· Series that converge absolutely

· Series that converge conditionally

· Alternating series

	10.4
	· Power series: radius of convergence and interval of convergence.  Determination of the radius of convergence by the ratio test.

	10.5
	· Taylor polynomials and series, including the error term

· Maclaurin series for ex, sin x, cosx, arctanx, ln(1+x), (1+x)p. Use of substitution to obtain other series.

· The evaluation of limits using l’Hopital’s Rule and/or the Taylor series

	10.6
	· First order differential equations: geometric interpretation using slope fields;

· Euler’s method

· Homogeneous differential equation

· Solution of y’+ P(x)y = Q(x), using the integrating factor









