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This course recognizes the need for analytical expertise in a world where innovation is increasingly dependent on a deep 
understanding of mathematics. This course includes topics that are both traditionally part of a pre-university mathematics course 
(for example, functions, trigonometry, calculus) as well as topics that are amenable to investigation, conjecture and proof.  The 
course allows the use of technology, as fluency in relevant mathematical software and hand-held technology is important 
regardless of choice of course. However, Mathematics: analysis and approaches has a strong emphasis on the ability to construct, 
communicate and justify correct mathematical arguments. 
 
Problem-solving is central to learning mathematics and involves the acquisition of mathematical skills and concepts in a wide 
range of situations, including non-routine, open-ended and real-world problems. Having followed a DP Mathematics course, 
students will be expected to demonstrate the following.  
 
1. Knowledge and understanding: recall, select and use their knowledge of mathematical facts, concepts and techniques in a 
variety of familiar and unfamiliar contexts.  

2. Problem-solving: recall, select and use their knowledge of mathematical skills, results and models in both real and abstract 
contexts to solve problems.  

3. Communication and interpretation: transform common realistic contexts into mathematics; comment on the context; sketch 
or draw mathematical diagrams, graphs or constructions both on paper and using technology; record methods, solutions and 
conclusions using standardized notation, use appropriate notation and terminology. 

4. Technology: use technology, accurately, appropriately and efficiently both to explore new ideas and to solve problems.  

5. Reasoning: construct mathematical arguments through use of precise statements, logical deduction and inference, and by the 
manipulation of mathematical expressions.  

6. Inquiry approaches: investigate unfamiliar situations, both abstract and real-world, involving organizing and analyzing 
information, making conjectures, drawing conclusions, and testing their validity.  

Group 5 aims:  The aims of all mathematics courses in group 5 are to enable students to: 

1. Develop a curiosity and enjoyment of mathematics, and appreciate its elegance and power 
2. develop an understanding of the concepts, principles and nature of mathematics 
3. communicate clearly, concisely and confidently in a variety of contexts 
4. develop logical and creative thinking, and patience and persistence in problem solving to instil confidence in using 

mathematics 
5. employ and refine their powers of abstraction and generalization 
6. take action to apply and transfer skills to alternative situations, to other areas of knowledge and to future developments in 

their local and global communities appreciate how developments in technology and mathematics have influenced each 
other 

7. appreciate how developments in technology and mathematics influence each other appreciate the international dimension 
in mathematics through an awareness of the universality of mathematics and its multicultural and historical perspectives  
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8. appreciate the moral, social and ethical questions arising from the work of mathematicians and the applications of 
mathematics  

9. appreciate the universality of mathematics and its multicultural, international and historical perspectives 
10. appreciate the contribution of mathematics to other disciplines, and as a particular “area of knowledge” in the TOK course  
11. develop the ability to reflect critically upon their own work and the work of others 
12. independently and collaboratively extend their understanding of mathematics 

Group 5 (mathematics) grade descriptors  

Grade 7  
Demonstrates a thorough knowledge and comprehensive understanding of the syllabus; successfully constructs and applies 
mathematical arguments at a sophisticated level in a wide variety of contexts; successfully uses problem-solving techniques in 
challenging situations; recognizes patterns and structures, makes generalizations and justifies conclusions; understands and 
explains the significance and validity of results, and draws full and relevant conclusions; communicates mathematics in a clear, 
effective and concise manner, using correct techniques, notation and terminology; demonstrates the ability to integrate knowledge, 
understanding and skills from different areas of the course; uses technology correctly in challenging situations—makes efficient use 
of calculator’s functionality when required.  

Grade 6  
Demonstrates a broad knowledge and comprehensive understanding of the syllabus; successfully constructs and applies 
mathematical arguments in a variety of contexts; uses problem-solving techniques in challenging situations; recognizes patterns 
and structures, and makes some generalizations; understands and explains the significance and validity of results, and draws 
relevant conclusions; communicates mathematics in a clear and effective manner, using correct techniques, notation and 
terminology; demonstrates some ability to integrate knowledge, understanding and skills from different areas of the course; uses 
technology correctly in routine situations—makes efficient use of calculator’s functionality when required.  

Grade 5  
Demonstrates a broad knowledge and good understanding of the syllabus; applies mathematical arguments in performing routine 
tasks; successfully uses problem-solving techniques in routine situations; successfully carries out mathematical processes in a 
variety of contexts, and recognizes patterns and structures; understands the significance of results and draws some conclusions; 
communicates mathematics effectively, using appropriate techniques, notation and terminology; demonstrates an awareness of the 
links between different areas of the course; makes use of calculator’s functionality when required—may occasionally be inefficient.  

Grade 4  
Demonstrates a satisfactory knowledge of the syllabus; applies mathematical arguments in performing some routine tasks; uses 
problem-solving techniques in routine situations; successfully carries out mathematical processes in straightforward contexts; shows 
some ability to recognize patterns and structures; has limited understanding of the significance of results and attempts to draw some 
conclusions; communicates mathematics adequately, using some appropriate techniques, notation and terminology; makes some 
use of calculator’s functionality, but perhaps not always when required—may be inefficient at times.  

Grade 3  
Demonstrates partial knowledge of the syllabus and limited understanding of mathematical arguments in performing some routine 
tasks; attempts to carry out mathematical processes in straightforward contexts; makes an attempt to use problem-solving 
techniques in routine situations; communicates some mathematics, using some appropriate techniques, notation or terminology; 
occasionally uses calculator’s functionality, but often inefficiently; does not always use it when required and may use an inefficient 
analytic approach.  

Grade 2  

Demonstrates limited knowledge of the syllabus; attempts to carry out mathematical processes at a basic level; communicates some 
mathematics, but often uses inappropriate techniques, notation or terminology; unable to use calculator correctly when required—
questions exclusively requiring the use of the GDC are generally not attempted.  

Grade 1  
Demonstrates minimal knowledge of the syllabus; demonstrates little or no ability to use mathematical processes, even when 
attempting routine tasks; communicates only minimal mathematics and consistently uses inappropriate techniques, notation or 
terminology; is unable to make effective use of technology. 



 
 
Marks Calculation 
 
For each exam written in class, grade boundaries are set to determine IB scores (a mark from 1 to 7).  These IB scores are then 
converted into percentages as follows: 
 
 
 

IB Score Percentage 

1 0-49 

2 50-69 

3 70-75 

4 76-85 

5 86-89 

6 90-95 

7 96-100 

 

Topics Covered: 

 
Combinatorics:   
 
-Permutations 
-Combinations 
-Pascal’s Triangle 
-Binomial Theorem 
 
Probability: 
 
-Theoretical Probability 
-Related Events and Venn Diagrams 
-Addition Law and Multiplication Law 
-Bayes’ Theorem 
-Combinations to Calculate Probabilities 
-Binomial Probabilities 
 
Review of Grade 11: 
 
-Functions 
-Transformations 
-Trigonometry 
 
Calculus: 
 
-Limits 
-Continuity 
-Differentiability 
-Product and Quotient Rules 
-Chain Rule 
-Implicit and Logarithmic Differentiation 
-Related Rates 
-Curve Sketching 
-Optimization 
-Integration and techniques 
-Areas and Volumes 
 



 
Statistics: 
 
-Frequency Tables and Histograms 
-Measures of Central Tendency 
-Cumulative Frequency 
-Measures of Dispersion 
-Discrete Probability Distributions 
-Normal Distribution 
-Bivariate Data 
-Linear Regression 
 
 
 

 
 
 


