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IBDP MATHEMATICS: APPLICATIONS AND INTERPRETATION SYLLABUS

SL 1.1 11 General
SL 1.2 11 Mathematics
SL 1.3 11 Mathematics
SL 1.4 11 General 11 Mathematic12 General
SL 1.5 11 Mathematics
SL 1.6 11 General
SL 1.7 12 General
SL 1.8 11 Mathematic12 Specialist

AHL 1.9 11 Mathematics
AHL 1.10 11 Mathematics
AHL 1.11 11 Mathematics
AHL 1.12 11 Mathematics
AHL 1.13 12 Specialist 11 Mathematics
AHL 1.14 11 Mathematic11 General
AHL 1.15 Not covered

SL 2.1 11 General 11 Mathematics
SL 2.2 11 Mathematic12 Specialist
SL 2.3 11 Mathematics
SL 2.4 11 Mathematics
SL 2.5 11 Mathematic11 General
SL 2.6 Not covered

AHL 2.7 12 Specialist
AHL 2.8 11 Mathematics
AHL 2.9 11 Mathematic12 Methods
AHL 2.10 12 Methods * only partially

SL 3.1 11 Mathematic11 General
SL 3.2 11 Mathematic11 General
SL 3.3 11 Mathematic11 General
SL 3.4 11 Mathematic11 General
SL 3.5 11 Mathematics
SL 3.6 Not covered

AHL 3.7 11 Mathematics
AHL 3.8 11 Mathematics
AHL 3.9 11 Mathematics
AHL 3.10 11 Mathematic* 2-dimensional
AHL 3.11 12 Specialist
AHL 3.12 12 Specialist
AHL 3.13 11 Mathematic12 Specialist
AHL 3.14 11 General * only partially
AHL 3.15 11 General * only partially
AHL 3.16 11 General * only partially

SL 4.1 11 General 11 Mathematics
SL 4.2 11 General
SL 4.3 11 General * only partially
SL 4.4 12 General
SL 4.5 Year 10-10A 11 Mathematics
SL 4.6 Year 10-10A 11 Mathematics
SL 4.7 12 Methods 11 Mathematics
SL 4.8 12 Methods
SL 4.9 12 Methods 12 General
SL 4.10 Not covered
SL 4.11 Not covered

AHL 4.12 Not covered
AHL 4.13 Not covered
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AHL 4.14 Not covered
AHL 4.15 12 Methods
AHL 4.16 12 Methods
AHL 4.17 Not covered
AHL 4.18 Not covered
AHL 4.19 12 General * only partially

SL 5.1 11 Mathematic12 Methods
SL 5.2 11 Mathematic12 Methods
SL 5.3 11 Mathematic12 Methods
SL 5.4 11 Mathematic12 Methods
SL 5.5 12 Methods
SL 5.6 11 Mathematic12 Methods
SL 5.7 11 Mathematic12 Methods
SL 5.8 12 Methods

AHL 5.9 12 Methods
AHL 5.10 12 Methods
AHL 5.11 12 Methods 12 Specialist
AHL 5.12 12 Methods 12 Specialist
AHL 5.13 12 Methods 11 Mathematics
AHL 5.14 12 Specialist
AHL 5.15 12 Specialist
AHL 5.16 Not covered
AHL 5.17 Not covered
AHL 5.18 Not covered
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IBDP MATHEMATICS: ANALYSIS AND APPROACHES SYLLABUS

SL 1.1 11 General
SL 1.2 11 Mathematics
SL 1.3 11 Mathematics
SL 1.4 11 General 11 Mathematics 12 General
SL 1.5 11 Mathematics
SL 1.6 11 Mathematic12 Specialist
SL 1.7 11 Mathematic* Not change of base
SL 1.8 11 Mathematics
SL 1.9 11 Mathematics

AHL 1.10 11 Mathematic* only partially
AHL 1.11 Not covered
AHL 1.12 11 Mathematics
AHL 1.13 12 Specialist 11 Mathematics * Not Euler's form
AHL 1.14 11 Mathematic12 Specialist
AHL 1.15 12 Specialist 11 Mathematics
AHL 1.16 12 Specialist

SL 2.1 11 General 11 Mathematics
SL 2.2 11 Mathematic12 Specialist
SL 2.3 11 Mathematics
SL 2.4 11 Mathematics
SL 2.5 12 Methods 12 Specialist
SL 2.6 11 Mathematics
SL 2.7 11 Mathematics
SL 2.8 11 Mathematic12 Specialist
SL 2.9 11 Mathematic12 Methods
SL 2.10 11 Mathematics
SL 2.11 11 Mathematics

AHL 2.12 12 Specialist 11 Mathematics
AHL 2.13 12 Specialist
AHL 2.14 12 Specialist * only partially
AHL 2.15 Not covered
AHL 2.16 12 Specialist * only partially

SL 3.1 11 Mathematic11 General
SL 3.2 11 Mathematic11 General
SL 3.3 11 Mathematic11 General
SL 3.4 11 Mathematic11 General
SL 3.5 11 Mathematics
SL 3.6 11 Mathematics
SL 3.7 11 Mathematics
SL 3.8 11 Mathematics

AHL 3.9 11 Mathematic12 Specialist
AHL 3.10 11 Mathematics
AHL 3.11 11 Mathematics
AHL 3.12 12 Specialist 11 Methods (2D)
AHL 3.13 11 Mathematic12 Specialist
AHL 3.14 12 Specialist
AHL 3.15 12 Specialist
AHL 3.16 12 Specialist
AHL 3.17 12 Specialist * only partially
AHL 3.18 12 Specialist

SL 4.1 11 General 11 Mathematics
SL 4.2 11 General
SL 4.3 11 Mathematic* only partially
SL 4.4 12 General
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SL 4.5 Year 10-10A 11 Mathematics
SL 4.6 Year 10-10A 11 Mathematics
SL 4.7 12 Methods 11 Mathematics
SL 4.8 12 Methods
SL 4.9 12 Methods 12 General
SL 4.10 12 General
SL 4.11 Not covered
SL 4.12 12 Methods

AHL 4.13 Not covered
AHL 4.14 12 Methods * only partially

SL 5.1 11 Mathematic12 Methods
SL 5.2 11 Mathematic12 Methods
SL 5.3 11 Mathematic12 Methods
SL 5.4 11 Mathematic12 Methods
SL 5.5 12 Methods
SL 5.6 12 Methods
SL 5.7 12 Methods
SL 5.8 12 Methods 11 Mathematics
SL 5.9 12 Methods 11 Mathematics
SL 5.10 12 Methods * only partially
SL 5.11 12 Methods 12 Specialist

AHL 5.12 12 Methods 11 Mathematics * only partially
AHL 5.13 Not covered
AHL 5.14 12 Specialist
AHL 5.15 12 Specialist * only partially
AHL 5.16 12 Specialist * only partially
AHL 5.17 12 Methods 12 Specialist
AHL 5.18 12 Specialist * only partially
AHL 5.19 Not covered
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Stage 1 General 
Mathematics

Unit (Topic) Content
Included in 
Prior 
learning

Included in 
Analysis SL

Included in 
Analysis 
HL

Included 
in Apps 
SL

Included 
in Apps HL

Comments

Topic 1 Investing and 
Borrowing 

Subtopic 1.1 Investing for 
Interest

Not specifically mentioned in SL 
1.4

✓ ✓ ✓ ✓ SL 1.4 common content

✓ ✓ ✓ ✓ SL 1.4 common content

✓ ✓ ✓ ✓ SL 1.4 common content

✓* ✓ ✓* ✓ Annualised rates are not 
specifically mentioned in SL 1.4

✓ ✓ ✓ ✓ SL 1.4 common content



✓ ✓ ✓ ✓ SL 1.4 common content

Subtopic 1.2: Investing 
in shares

Shares not mentioned in the IB 
Guide

Subtopic 1.3: Return on 
investment Shares not mentioned in the IB 

Guide

✓* ✓ ✓* ✓ Inflation mentioned in SL 1.4, 
but not tax

Subtopic 1.4: Costs of 
borrowing

Loans only mentioned in "Other 
contexts" below SL 1.4 in the 
guide.



Loans only mentioned in "Other 
contexts" below SL 1.4 in the 
guide.

Topic 2: Measurement Subtopic 2.1: 
Application of 
measuring devices and 
units of measurement

✓ prior knowledge?

✓ ✓ AISL 1.6

✓ ✓ ✓ ✓ SL 1.1 common content

Subtopic 2.2: Perimeter 
and area of plane 
shapes

✓ ✓ ✓ ✓ SL 3.3 common content

✓ ✓ ✓ ✓ ✓ prior knowledge? And SL 3.4 
common content



Not specifically mentioned.

Not specifically mentioned.

Subtopic 2.3: Volume 
and surface area of 
solids

✓ ✓ ✓ ✓ SL 3.1

Prior knowledge?

not specifically mentioned

✓ ✓ ✓ ✓ SL 3.1 common content

Subtopic 2.4: Scale and 
rates

Prior knowledge?

Prior knowledge?



✓* ✓ ✓* ✓
SL 5.1 common content "rates 
of change" density not 
mentioned explicitly.

?assume this is included in IB

Topic 3: Statistical 
investigation 

Subtopic 3.1: The 
statistical investigation 
process

✓ ✓ ✓ ✓ SL 4.1 common content

?assume this is included in IB

Subtopic 3.2: Sampling 
and collecting data ✓ ✓ ✓ ✓ SL 4.1 common content

✓ ✓ ✓ ✓ SL 4.1 common content

✓ ✓ ✓ ✓ SL 4.1 common content

Subtopic 3.3: 
Classifying and 
organising data not specifically mentioned



✓ ✓ ✓ ✓ SL 4.2 common content

✓ ✓ ✓ ✓ SL 4.1 common content

Subtopic 3.4: The 
shape, location, and 
spread of distributions 
of numerical data

?assume this is included in IB

✓ ✓ ✓ ✓ SL 4.3 common content

✓ ✓ ✓ ✓ SL 4.3 common content

✓ ✓ ✓ ✓ SL 4.1 - 4.4 common content

✓ ✓ ✓ ✓



?assume this is included in IB

Subtopic 3.5: Forming 
and supporting 
conjectures across two 
or more groups

✓* ✓ ✓* ✓ Categorical data is not 
specifically mentioned

Topic 4: Applications of 
trigonometry 

Subtopic 4.1: Similarity
✓

✓

✓

✓



Subtopic 4.2: Right 
triangle geometry

✓ ✓ ✓ ✓ SL 3.2 common content

Subtopic 4.3: Area of 
triangles

✓ ✓ ✓ ✓ SL 3.2 common content

not specifically mentioned

Subtopic 4.4: Solving 
problems with non-right 
triangles ✓ ✓ ✓ ✓ SL 3.2 common content

✓ ✓ ✓ ✓ SL 3.2 common content

✓ ✓ ✓ ✓ SL 3.2 common content



✓ ✓ ✓ ✓ SL 3.2 common content

✓ ✓ ✓ ✓ SL 3.2 common content

✓

Topic 5: Linear and 
exponential functions 
and their graphs 

Subtopic 5.1: Linear 
functions and graphs

✓ ✓ ✓ ✓ SL 2.1 common content

✓ ✓ ✓ ✓ SL 2.1 common content  AISL2.5 
also "linear models"

✓ ✓ ✓ ✓ SL 2.1 common content

✓ ✓ ✓ ✓ SL 2.1 common content



✓ ✓ ✓ ✓ SL 2.1 common content

✓

Subtopic 5.2: 
Exponential functions 
and graphs ✓* ✓ ✓ ✓ AI SL 2.5,  AASL 2.9

✓* ✓ ✓ ✓ AI SL 2.5,  AASL 2.9

✓ ✓ ✓ ✓ AI SL 2.5,  AASL 2.9

✓ ✓ ✓ ✓
SL 1.4 common content and 
further technology use in AISL 
1.7 also

✓ ✓ ✓ ✓*
SL 2.5 common content  AIHL 
2.9 "half-life"

included??



Topic 6: Matrices and 
networks 

Subtopic 6.1: Matrix 
arithmetic and costing 
applications

✓ AIHL 1.14

✓ AIHL 1.14

✓ AIHL 1.14

✓ AIHL 1.14

✓ AIHL 1.14

✓ AIHL 1.14

✓ AIHL 1.14

?assume this is in IB

?assume this is in IB

Subtopic 6.2: Networks ✓ AIHL 3.14

✓ AIHL 3.14

✓ AIHL 3.14

✓ AIHL 3.14



✓ AIHL 3.14

✓ AIHL 3.15

✓ AIHL 3.15

✓ AIHL 3.16

✓? ✓

?possibly a low-level example of 
network problems in AIHL  
??possibly related to low-level 
Voronoi diagram problems

Topic 7: Open topic Schools may choose to develop a topic that is 
relevant to their local context. ??

✓* partially included
✓ included



Stage 2 General 
Mathematics

Unit (Topic) Content
Included 
in Prior 
learning

Included 
in 

Analysis 
SL

Included 
in 

Analysis 
HL

Included 
in Apps 

SL

Included 
in Apps 

HL
Comments

Topic 1: Modelling 
with linear 
relationships

Subtopic 1.1: 
Simultaneous 
linear equations

Consider the different ways a linear function can be 
represented and the links between them:
•	Contextual description
•	Numerical sequence
•	Graph
•	Algebraic formula
For a problem with two independent variables, 
consider how much information is required to 
determine a unique solution.

✓

Consider how contextual problems involving 
simultaneous linear equations can be solved efficiently. 
Using electronic technology for: graphing, using the 
equation solver functionality.

✓

Non-unique solutions ✓
Subtopic 1.2: 
Linear 
programming

How can linear functions be used to optimise a 
situation where we have control of two variables? 
Setting up the constraints (with inequalities) and an 
objective function. Graphing the feasible region. 
Finding the optimal solution.

No linear programming in IB

Considering wastage No linear programming in IB

How do we deal with an optimal solution that is not 
achievable because only discrete values are allowed?

No linear programming in IB

What happens to the optimal solution if the original 
parameters change?

No linear programming in IB

Topic 2: Modelling 
with matrices

Subtopic 2.1: 
Application of 
matrices to 
network 
problems

Consider how can a matrix be used to show the 
connections in a network.

✓ AIHL 3.14 Graph theory focus

Connectivity matrices ✓ AIHL 3.15 Graph theory focus

Consider how matrix operations help to find the 
number of indirect connections in a network.

✓ AIHL 3.15 Graph theory focus

Powers of matrices and multi-stage connections ✓ AIHL 3.15 Graph theory focus



Limitations of using higher powers
No specific Dominance matrix 
application mentioned in the IB 
guide.

Consider of what use weighted sums of the powers of 
connectivity matrices are.

No specific Dominance matrix 
application mentioned in the IB 
guide.

·   Measures of efficiency or redundancy
No specific Dominance matrix 
application mentioned in the IB 
guide.

Prediction in dominance relationships
No specific Dominance matrix 
application mentioned in the IB 
guide.

Reasonableness of weightings and limitations of the 
model

No specific Dominance matrix 
application mentioned in the IB 
guide.

Subtopic 2.2: 
Application of 
matrices to 
transition 
problems

Transition matrices and its properties. ✓
AIHL 4.19 (AIHL goes further, 
considering eigenvectors and 
eigenvalues)

2 by 2 systems ✓
AIHL 4.19 (AIHL goes further, 
considering eigenvectors and 
eigenvalues)

Consider how can future trends be predicted. ✓
AIHL 4.19 (AIHL goes further, 
considering eigenvectors and 
eigenvalues)

Consider what happens in the long run in a transition 
model. The steady state.

✓
AIHL 4.19 (AIHL goes further, 
considering eigenvectors and 
eigenvalues)

Consider the effect changes to the initial conditions 
have on the steady state.

✓
AIHL 4.19 (AIHL goes further, 
considering eigenvectors and 
eigenvalues)

3 by 3 or higher order systems ✓
AIHL 4.19 (AIHL goes further, 
considering eigenvectors and 
eigenvalues)



Consider the limitations of the transition matrix model. ✓
AIHL 4.19 (AIHL goes further, 
considering eigenvectors and 
eigenvalues)

Topic 3: Statistical 
models

Subtopic 3.1: 
Bivariate 
statistics

Consider how bivariate data be modelled when the 
relationship appears linear but is not perfect.

✓ ✓ ✓ ✓ SL 4.4 common content

·   The statistical investigation process ✓ ✓ ✓ ✓ SL 4.4 common content
·   Independent and dependent variables ✓ ✓ ✓ ✓ SL 4.4 common content
·   Scatter plots ✓ ✓ ✓ ✓ SL 4.4 common content
Correlation coefficients ✓ ✓ ✓ ✓ SL 4.4 common content

The effects of outliers ✓ ✓ ✓ ✓ SL 4.1 and SL 4.4 common 
content

Causality ✓ ✓ ✓ ✓ SL 4.4 common content
Linear regression ✓ ✓ ✓ ✓ SL 4.4 common content
identification and interpretation of the slope and 
intercept of the graph of the linear equation in the 
context of the model

✓ ✓ ✓ ✓ SL 4.4 common content

Residual plots Not mentioned in the IB Guide

Exponential regression y=a*(b^x) ✓

AIHL 2.9 Exponential models  
and  AIHL 4.13 (AIHL 4.13 goes 
further and includes quadratic, 
cubic, exponential, power and 
sine regression)

interpretation of the values of ‘a ’ and ‘b ’ ✓

AIHL 4.13 (AIHL goes further and 
includes quadratic, cubic, 
exponential, power and sine 
regression)

Interpolation and extrapolation, reliability, and 
interpretation of predicted results

✓

AIHL 4.13 (AIHL goes further and 
includes quadratic, cubic, 
exponential, power and sine 
regression)

Subtopic 3.2: The 
normal 
distribution

Parameters μ (mean) and σ (standard deviation), Bell 
shape and symmetry about the mean

✓ ✓ ✓ ✓ SL 4.9 common content



Consider why so many observed sets of data appear 
normally distributed. Quantities that arise as the sum of 
a large number of independent random variables can 
be modelled as normal distributions.

✓ ✓ ✓ ✓ SL 4.9 common content

Consider why normal distributions are important. The 
variation in many quantities occurs in an approximately 
normal manner. Normal distributions may be used to 
make predictions and answer questions that relate to 
such quantities

✓ ✓ ✓ ✓ SL 4.9 common content

Consider how the characteristics of the normal 
distribution can be used for prediction. 68:95:99.7% 
rule. 

✓ ✓ ✓ ✓ SL 4.9 common content

Calculation of area under the curve, looking at the 
position of one, two, and three standard deviations 
from the mean

✓ ✓ ✓ ✓ SL 4.9 common content

Calculation of non-standard proportions ✓ ✓ ✓ ✓ SL 4.9 common content
Calculation of values on the distribution, given the area 
under the curve

✓ ✓ ✓ ✓ SL 4.9 common content

Topic 4: Financial 
models

Subtopic 4.1: 
Models for saving

The compound interest model is used to plan for the 
future. * On GDC using Financial Mode

✓ ✓ ✓ ✓
SL 1.4 common content and 

further technology use in AISL 
1.7 also

·   Finding FV , PV , n,  and I ✓ ✓ ✓ ✓
SL 1.4 common content and 

further technology use in AISL 
1.7 also

Consider how the compound interest model can be 
improved to make it more realistic and flexible.

✓ ✓ ✓ ✓
SL 1.4 common content and 

further technology use in AISL 
1.7 also

Future valued annuities ✓ ✓ ✓ ✓
SL 1.4 common content and 

further technology use in AISL 
1.7 also

Calculation of: Future value, The regular deposit, 
number of periods, interest rate, the value of the 
accumulated savings after a given period.

✓ ✓ ✓ ✓
SL 1.4 common content and 

further technology use in AISL 
1.7 also

Total interest earned ✓ ✓ ✓ ✓
SL 1.4 common content and 

further technology use in AISL 
1.7 also



Consider what factors should be considered when 
selecting an investment.

✓ ✓ ✓ ✓
SL 1.4 common content and 

further technology use in AISL 
1.7 also

Interest as part of taxable income, including calculations
Not specifically mentioned in SL 

1.4
The effects of inflation, including calculations ✓ ✓ ✓ ✓ SL 1.4 common content

Institution and government charges
Not specifically mentioned in SL 

1.4

Comparison of two or more investments involving 
nominal and/or flat interest by conversion to an 
equivalent annualised rate (effective rate)

Not specifically mentioned in SL 
1.4

Consider how can a regular income be provided from 
savings? Annuities. Superannuation.

Not specifically mentioned in SL 
1.4

Subtopic 4.2: 
Models for 
borrowing

Consider if money must be borrowed, how much will it 
cost?

✓ ✓ ✓ ✓
Loans only mentioned in "Other 
contexts" below SL 1.4 in the 
guide.

Interest-only loans and sinking funds
Loans only mentioned in "Other 
contexts" below SL 1.4 in the 
guide.

Reducing-balance loans, finding the repayment for a 
given loan, calculating total interest paid, the size of an 
outstanding debt after a given time.

✓ ✓ ✓ ✓
Loans only mentioned in "Other 
contexts" below SL 1.4 in the 
guide.

Consider how could the amount of interest paid on a 
loan can be reduced.

✓ ✓ ✓ ✓
Loans only mentioned in "Other 
contexts" below SL 1.4 in the 
guide.

Finding the effect of: increasing the frequency of 
payments, increasing the value of the payments, 
reducing the term of the loan, paying a lump sum off 
the principal owing, changing interest rates, using 
offset accounts

✓ ✓ ✓ ✓
Loans only mentioned in "Other 
contexts" below SL 1.4 in the 
guide.

Consider: Is the nominal rate of interest quoted by a 
bank what is really being paid on a loan?

✓ ✓ ✓ ✓
Loans only mentioned in "Other 
contexts" below SL 1.4 in the 
guide.

 Loan interest rates, including variable rate, fixed rate, 
and others. Interest paid. Calculation of the comparison 
rates for two or more loans to determine the most 
appropriate option.

✓ ✓ ✓ ✓
Loans only mentioned in "Other 
contexts" below SL 1.4 in the 
guide.



Topic 5: Discrete 
models

Subtopic 5.1: 
Critical path 
analysis For a job requires the completion of a series of tasks 

with set precedence, what is the minimum time in 
which this job can be finished?

Although a precedence network 
is a graph, this particular 
application is possibly not 
covered in the IB Graph Theory 
content in AIHL 3.16

Precedence tables. Drawing directed networks. 	Dummy links.

Although a precedence network 
is a graph, this particular 
application is possibly not 
covered in the IB Graph Theory 
content in AIHL 3.16

Critical tasks. Forward and backward scans. Minimum 
completion time. Critical path.

Although a precedence network 
is a graph, this particular 
application is possibly not 
covered in the IB Graph Theory 
content in AIHL 3.16

Earliest and latest starting times for individual tasks. Slack time.

Although a precedence network 
is a graph, this particular 
application is possibly not 
covered in the IB Graph Theory 
content in AIHL 3.16

Subtopic 5.2: 
Assignment 
problems

Assignment problems deal with allocating tasks in a 
way that minimises ‘costs’ (note that ‘costs’ can be 
measurements such as time or distance, as well as 
money). For example, if the times in which four 
swimmers each do 50 metres of each of the four 
different strokes are known, how should they be placed 
in a medley relay to minimise the total time for them to 
complete the race?

Not mentioned in the IB Guide.

The Hungarian algorithm for finding the optimum solution. Not mentioned in the IB Guide.

Finding minimum cost. Finding maximum profit. Non-square arrays. Not mentioned in the IB Guide.

Topic 6: Open topic Schools may choose to develop a topic that is relevant 
to their own local context. When this option is 
undertaken, the open topic developed replaces Topic 2: 
Modelling with matrices.



* Shares topic Not mentioned in the IB Guide.

✓* partially included

✓ included



Stage 1 
Mathematics

Unit (topics) Content
Included 
in Prior 
learning

Included 
in Analysis 
SL

Included 
in Analysis 
HL 

Included 
in Apps SL

Included 
in Apps HL

Comments

Topic 1: Functions 
and graphs

Subtopic 1.1: Lines and 
linear relationships

✓ ✓ ✓ ✓ SL 2.1  common content

✓ ✓ ✓ ✓ SL 2.1 common content

✓ ✓ ✓* ✓*
Intersections found using technology in SL 2.4 

common content.   AASL 2.10 - solving 
equations both graphically and analytically.

Subtopic 1.2: Inverse 
proportion

Features of the graph of ✓ ✓ ✓* ✓*
AASL 2.8.       SL 2.4 common content mentions 

"determine key features of graphs….vertical 
and horizontal asymptotes using technology."  

Featuresof horizontal and vertical 
asymptotes includng translations.

✓ ✓ ✓* ✓*

AASL 2.8, AASL 2.11.       SL 2.4 common 
content mentions "determine key features of 
graphs….vertical and horizontal asymptotes 

using technology." 
Subtopic 1.3: Relations Equations of circles in both centre/radius 

and expanded form
✓

Subtopic 1.4: Functions

✓ ✓ ✓ ✓ SL 2.2 common content

Recognise the distinction between 
functions and relations.

not explicitly mentioned but suspect included 
in SL 2.2.

Topic 2: 
Polynomials

Subtopic 2.1: Quadratic 
relationships

Quadratic relationships in everyday 
situations

✓ ✓ ✓ ✓ AISL2.5,  AASL2.6 (as examples).

Features of the graph of y=x^2 and the 
relationships between y = a(x-b)^2+c and y 
= (x-a)(x-b).

✓ ✓ ✓* ✓*
AISL2.5(technology use focus for finding roots),  

AASL2.6.

𝑦𝑦 =
1
𝑥𝑥



✓ ✓ ✓* ✓*
AASL 2.7 (?presume technology approach 

taught also)      AISL2.5(only use of technology 
to find roots)

✓*? ✓ AASL1.7.   AAHL 2.12.

✓ ✓ ✓* ✓*
AASL 2.7 (presume technology approach 

taught in AA also)      AISL2.5

Subtopic 2.2: Cubic and 
quartic polynomials ✓ ✓* ✓* AAHL2.12. AISL2.5(cubics only).

Graphs of the cubic function in different 
forms.

✓* ✓* AISL2.5 (modelling with cubics)

✓ ✓* ✓*
AAHL2.12.     AISL2.5 (modelling with cubics-

using technology)

Extending from the quadratic and cubic 
functions — behaviour can be expected 
from the graphs of quartic functions.

✓ AAHL2.12

Topic 3: 
Trigonometry

problems in contexts such as surveying, 
building, navigation, and design.

✓ ✓ ✓ ✓ SL3.3 common content



✓ ✓ ✓ ✓ SL3.2 common content

✓ ✓ ✓* ✓*
SL3.2 common content(but not ambiguous 

case). AASL3.5 covers sine rule ambiguos case.

contextual problems drawn from recreation 
and industry for an unknown side or angle.

✓ ✓ ✓ ✓ SL3.2 common content

find the area of a non-right triangle if the 
perpendicular to a side cannot be measured 
easily or accurately

✓ ✓ ✓ ✓ SL3.2 common content

Subtopic 3.2: Circular 
measure and radian 
measure graphs of cos θ, sinθ    in degrees ✓ ✓ ✓ ✓

AASL3.4(radians). AASL3.7(trig graphs). AISL2.5 
(sinusoidal models only in degrees) 

AIHL2.9(sinusoidal models in radians) 
AIHL3.7(radians), AIHL3.8 (trig graphs).    

Unit circle and degrees  cos θ, sinθ, tanθ 
and periodicity.

✓ ✓ ✓ AASL3.5. AIHL3.8

✓ ✓ ✓ AASL3.4. AIHL3.7

Calculate lengths of arcs and areas of 
sectors of circle.

✓ ✓ ✓ AASL3.4. AIHL3.7

Sub topic 3.3 
Trigonometric functions

Unit circle and radians cos θ, sinθ, tanθ and 
periodicity.

✓ ✓ ✓ AASL3.5. AIHL3.8

horizontal and vertical position of a point 
moving round a unit circle; the functions y - 
sinx and y = cosx.

✓ ✓ ✓ AASL3.5. AIHL3.8



Recognising changes in amplitude, period, 
and phase

✓ ✓ ✓* ✓

AISL2.5(sinusoidal models in degrees only, and 
NO phase shift) AIHL2.9(sinusoidal models in 

radians)    AIHL3.8(graphical methods of 
solving trigonometric equations inclusing 

radians)    AASL3.7

Identifying contexts suitable for modelling 
by trigonometric functions and use them to 
solve practical problems

✓ ✓ ✓* ✓ AASL3.7. AISL2.5(sinusoidal models in degrees 
only). AIHL2.9(sinusoidal models in radians)

Solving trigonometric equations using 
technology and algebraically in simple cases

✓ ✓ ✓* AASL3.8.  AIHL3.8 (graphical methods only)

✓ ✓ AASL3.5. AAHL3.11

✓ ✓ ✓ AASL3.7       AIHL3.8 

Topic 4: Counting 
and statistics

Subtopic 4.1: Counting
number of ways something will occur be 
counted without listing all of the outcomes

✓ AAHL1.10

✓ AAHL1.10

Understand the notion of a combination as 
an unordered set of distinct objects

✓ AAHL1.10



The number of combinations (or selections) 
of r  objects taken from a set of n  distinct 
objects is 

✓ AAHL1.10

✓ AAHL1.10

✓*
AAHL1.10 (notation isn't specified though)    IB 

standard is the C^n_r notation

✓ ✓ AASL1.9

Subtopic 4.2: Discrete 
and continuous random 
data ✓ ✓ ✓ ✓ SL4.1 common content. SL4.7(discrete random 

variables)

Subtopic 4.3: Samples 
and statistical measures Briefly consider mean, median, and mode ✓ ✓ ✓ ✓ SL4.3 common content

✓ ✓ ✓ ✓ SL4.3 common content

 normal distributions ✓ ✓ ✓ ✓ SL4.9 common content

✓ ✓ ✓ ✓ SL4.9 common content

Variation in many quantities occurs in an 
approximately normal manner, and can be 
modelled using a normal distribution

✓ ✓ ✓ ✓ SL4.9 common content - I assume as examples.

Topic 5: Growth 
and decay

Subtopic 5.1: Indices 
and index laws

Briefly consider indices (including negative 
and fractional indices) and the index laws.

✓ ✓ ✓* ✓*
SL1.5 common content does not cover 

fractional indices. AASL1.7 does.

𝐶𝐶𝑟𝑟𝑛𝑛
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Define rational and irrational numbers and 
perform operations with surds and 
fractional indices

✓ ✓ ✓ AASL1.7

Subtopic 5.2: 
Exponential functions

Establish and use the algebraic properties of 
exponential functions.

✓ ✓ ✓ ✓

✓ ✓ ✓ ✓ AASL2.9. AASL2.11. AISL2.5

problems that involve exponential functions ✓ ✓ ✓ ✓ AASL2.9. AASL2.11. AISL2.5

Subtopic 5.3: 
Logarithmic functions

✓ ✓ ✓* ✓

SL1.5 common content has base 10 and e and 
the first rule for a general base a>0.         

AASL1.7. AIHL1.9 contain the remaining 
relationships.

Solving exponential equations, using 
logarithms (base 10 )

✓ ✓ ✓ ✓ SL1.5 common content 

Topic 6: 
Introduction to 
differential 
calculus

Subtopic 6.1: Rate of 
change

rate of change ✓ ✓ ✓ ✓ SL5.1 common content

✓ ✓ ✓ ✓
Not explicitly mentioned but I assume it is 

covered in SL5.1 as the derivative is defined as 
the limit of the average rate of change.

Subtopic 6.2: The 
concept of a derivative

✓ ✓ ✓ ✓
Not explicitly mentioned but I assume it is 

covered in SL5.1 as the derivative is defined as 
the limit of the average rate of change.



Rate of change at a point. ✓ ✓ ✓ ✓
Not explicitly mentioned but I assume it is 

covered in SL5.1 as the derivative is defined as 
the limit of the average rate of change.

The limit of the average rate of change over 
an interval that is approaching zero

✓ ✓ ✓ ✓
Not explicitly mentioned but I assume it is 

covered in SL5.1 as the derivative is defined as 
the limit of the average rate of change.

instantaneous rate of change using 
derivatives determined from first principles

✓ AAHL5.12 (first principles)

✓ AAHL5.12 (first principles)

✓ ✓ ✓ SL5.3 common content (not first principles)  
AAHL5.12 (first principles)

Subtopic 6.4: Properties 
of derivatives

✓ ✓ ✓ SL5.3 common content (not first principles)  
AAHL5.12 (first principles)

Calculate derivatives of polynomials and 
other linear combinations of power 
functions

✓ ✓ ✓ SL5.3 common content (not first principles)

✓ ✓ ✓* ✓

SL5.2 and SL5.4 common content but 
displacement and velocity are not mentioned.    
AASL5.9 has kinematics, ie displacement and 

velocity. AIHL5.13 has kinematics, ie 
displacement and velocity.

✓ ✓ ✓ ✓ AASL5.8. AISL5.6

Optimisation ✓* ✓* ✓* ✓*
AASL5.8 and AISL5.7 both cover optimisation, 

but not for kinematics.



Topic 7: Arithmetic 
and geometric 
sequences and 
series

Subtopic 7.1: Arithmetic 
sequences and series Find the generative rule for a sequence, 

both recursive and explicit, using                      
and 

✓ ✓ ✓ ✓ SL1.2 common content

·   Determine the value of a term or the 
position of a term in a sequence

✓ ✓ ✓ ✓ SL1.2 common content

·   Describe the nature of the growth 
observed

✓ ✓ ✓ ✓ SL1.2 common content

✓ ✓ ✓ ✓ SL1.2 common content

Subtopic 7.2: Geometric 
sequences and series

·   Recognise and use the recursive 
definition of a geometric sequence:

✓ ✓ ✓ ✓ SL1.3 common content

Use the formula for the general form of a 
geometric sequence and recognise its 
exponential nature ✓ ✓ ✓ ✓ SL1.3 common content

Understand the limiting behaviour as n -> 
infinity of the terms and its dependence on 
the value of the common ratio r

✓ ✓ ✓ ✓ SL1.3 common content

✓ ✓ ✓ ✓ SL1.3 common content

✓ ✓ ✓ ✓ SL1.3 common content

✓ ✓ ✓ ✓ SL1.3 common content
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Topic 8: Geometry Subtopic 8.1: Circle 
properties

SACE Topic 8.1 not taught in IB

SACE Topic 8.1 not taught in IB

Subtopic 8.2: The nature 
of proof Justification of properties of circles SACE Topic 8.1 not taught in IB

✓? ✓* ✓

Only simple examples would be covered in 
SACE Stage 1 Mathematics    AASL1.6 simple 

deductive proofs.   AAHL1.15(proof by 
contradiction, use of a counter example to 

show that a statement is not true)

Topic 9: Vectors in 
the plane

Subtopic 9.1: Vector 
operations

Representing vectors in the plane by 
directed line segments

✓ ✓ AAHL3.12.  AIHL3.10

✓ ✓ AAHL3.12.  AIHL3.10



Subtopic 9.2: 
Component and unit 
vector forms

✓ ✓ AAHL3.12.  AIHL3.10

Subtopic 9.3: 
Projections In this subtopic, students work out the 

projection of one vector onto another.

✓ ✓ AAHL3.13.   AIHL3.13

Subtopic 9.4: Geometric 
proofs using vectors

✓? ✓?
??? I assume these are included in both AAHL 

and AIHL ???

Topic 10: Further 
trigonometry

Subtopic 10.1: Further 
trigonometric functions

✓ ✓ ✓ AASL3.7.   AIHL2.9

✓ ✓ ✓ AASL3.7.   AIHL2.9

Sketch graphs of sinusoidal functions ✓ ✓ ✓ AASL3.7.   AIHL2.9

✓ ✓ ✓ AASL3.8     AIHL3.8 (graphical methods 
emphasised)



Subtopic 10.2: 
Trigonometric identities

✓* ✓ AASL3.5, AAHL3.9.   AAHL3.10

Not explicitly mentioned in the IB guides

✓ AAHL3.9

Topic 11: Matrices Subtopic 11.1: Matrix 
arithmetic

✓ AIHL1.14

✓ AIHL1.14

✓ AIHL1.14



✓ AIHL1.14

Subtopic 11.2: 
Transformations in the 
plane ✓ AIHL3.9

✓ AIHL3.9

✓ AIHL3.9

✓?
Not explicitly mentioned but I assume this is in 

AIHL3.9

✓?
Not explicitly mentioned but I assume this is in 

AIHL3.9

Topic 12: Real and 
complex numbers

Subtopic 12.1: The 
number line

✓



✓ ✓* ✓

AASL1.6 simple deductive proofs.   
AAHL1.15(proof by contradiction, use of a 

counter example to show that a statement is 
not true)

✓ ✓ AASL1.6

✓ Note: Interval notation is different in the IB 
compared to SACE.

Subtopic 12.2: 
Introduction to 
mathematical induction

✓ AAHL1.15

Subtopic 12.3: Complex 
numbers

✓ ✓ AAHL1.12, AAHL1.13. AIHL1.12



✓ ✓ AAHL1.12, AAHL1.13. AIHL1.12

Subtopic 12.4: The 
complex (Argand) plane

✓ ✓ AAHL1.12, AAHL1.13. AIHL1.12

Subtopic 12.5: Roots of 
equations ✓ ✓ AAHL1.14. AIHL1.12

✓ ✓ AAHL1.14. AIHL1.12

✓* partially included
✓ included



Stage 2 
Mathematical 
Methods

Unit (sub topic) Content
Included 
in Prior 
learning

Included 
in Analysis 
SL

Included 
in Analysis 
HL

Included 
in Apps SL

Included 
in Apps HL

Comments

✓ ✓ ✓* ✓ SLAI - integer exponents only

The derivative of a function can be used to 
find the slope of tangents to the function, and 
hence the equation of the tangent and/or 
normal at any point on the function

✓ ✓ ✓ ✓

When an object’s displacement is described 
by a function, the derivative can be used to 
find the instantaneous velocity

✓ ✓ ✓

The sign diagram of the derivative function 
can be used to find when the function is 
increasing, decreasing, and stationary

✓ ✓ ✓ ✓

The derivative of a function can be used to 
determine the rate of change, and the 
position of any local maxima or minima

✓ ✓ ✓ ✓

Functions can be classified as sums, products, ✓ ✓ ✓
Chain rule ✓ ✓ ✓
Product rule ✓ ✓ ✓
Quotient ✓ ✓ ✓

✓ ✓ ✓

✓ ✓ ✓

Many exponential functions show growth or 
decay. This growth/decay may be unlimited 
or asymptotic to specific values

✓ ✓ ✓ ✓

Topic 1. Further 
differentiation and 
applications

1.1 Introductory 
differential 
calculus

1.2 
Differentiation 
rules

1.3 Exponential 
functions



find the slope of tangents to the graphs of 
exponential functions, and hence the 
equation of the tangent and/or normal at any 
point on the function

✓ ✓ ✓

find the instantaneous velocity, when an 
object’s displacement is described by an 
exponential function

✓ ✓ ✓

determine the rate of change, the position of 
any local maxima or minima, and when the 
function is increasing or decreasing

✓ ✓ ✓

Use exponential functions and their 
derivatives to solve practical problems where 
exponential functions model actual examples

✓ ✓ ✓

Graphing sine and cosine functions in 
Topic 3: Trigonometry, Stage 1 Mathematics 
introduced the concept of radian angle 
measure, the use of sine and cosine to define 
different aspects of the position of a moving 
point on a unit circle, and the ability to solve 
trigonometric equations

✓ ✓ ✓* ✓ SLAI - using degrees only

When t  is a variable measured in radians 
(often time), sin(t) and cos(t) are periodic 
functions

✓ ✓ ✓

✓ ✓ ✓

✓ ✓ ✓

   
  

  

1.4 Trigonometric 
functions



find the slope of tangents to the graphs of 
trigonometric functions, and hence the 
equation of the tangent and/or normal at any 
point on the function

✓ ✓ ✓

find the instantaneous velocity, when an 
object’s displacement is described by a 
trigonometric function

✓ ✓ ✓

determine the rate of change, the position of 
any local maxima or minima, and when the 
function is increasing or decreasing

✓ ✓ ✓

Use trigonometric functions and their 
derivatives to solve practical problems where 
trigonometric functions model periodic 
phenomena

✓ ✓ ✓

The second derivative is the result of 
differentiating the derivative of a function

✓ ✓ ✓

✓ ✓ ✓

The second derivative of a displacement 
function describes the acceleration of a 
particle, and is used to determine when the 
velocity is increasing or decreasing

✓ ✓ ✓

The sign diagram of the first and second 
derivative provides information to assist in 
sketching the graphs of functions

✓ ✓ ✓

Stationary points occur when the first 
derivative is equal to zero, and may be local 
maxima, local minima, or stationary 
inflections

✓ ✓ ✓ ✓

Points of inflection occur when the second 
derivative equals zero and changes sign, and 
may be classed as stationary or 
non

‑

stationary

✓ ✓ ✓

The second derivative can be used to 
describe the concavity of a curve

✓ ✓ ✓

   
  

  

1.5 The second 
derivative



Whether the second derivative is positive, 
negative, or zero at a stationary point is used 
to determine the nature of the stationary 
point

✓ ✓ ✓

A random variable is a variable, the value of 
which is determined by a process, the 
outcome of which is open to chance. For each 
random variable, once the probability for 
each value is determined it remains constant

✓ ✓ ✓ ✓

Continuous random variables may take any 
value (often within set limits) ✓ ✓ ✓ ✓

Discrete random variables may take only 
specific values ✓ ✓ ✓ ✓

 A probability function specifies the 
probabilities for each possible value of a 
discrete random variable. This collection of 
probabilities is known as a probability 
distribution

✓ ✓ ✓ ✓

A table or probability bar chart can show the 
different values and their associated 
probability

✓ ✓ ✓ ✓

The sum of the probabilities must be 1 ✓ ✓ ✓ ✓      
probabilities for the different outcomes are 
different, whereas uniform discrete random 
variables have the same probability for each 
outcome

✓ ✓ ✓ ✓ HLAA and HLAI includes includes the 
effect of linear transformations of X

When a large number of independent trials is 
considered, the relative frequency of an 
event gives an approximation for the 
probability of that event

✓ ✓ ✓ ✓

✓ ✓ ✓ ✓

The principal purpose of the expected value is 
to be a measurement of the centre of the 
distribution

✓ ✓ ✓ ✓

Topic 2. Discrete 
random variables

2.1 Discrete 
random variables

   
  

   



The expected value can be interpreted as a 
long-run sample mean ✓ ✓ ✓ ✓

✓

The principal purpose of the standard 
deviation is to be a measurement of the 
spread of the distribution

✓

Discrete random variables with only two 
outcomes are called Bernoulli random 
variables. These two outcomes are often 
labelled ‘success’ and ‘failure’

✓ ✓ ✓ ✓

The Bernoulli distribution is the possible 
values and their probabilities of a Bernoulli 
random variable

✓ ✓ ✓ ✓

One parameter, p , the probability of 
‘success’, is used to describe Bernoulli 
distributions

✓ ✓ ✓ ✓

✓ ✓ ✓ ✓

When a Bernoulli trial is repeated, the 
number of successes is classed as a binomial 
random variable

✓ ✓ ✓ ✓

The possible values for the different numbers 
of successes and their probabilities make up a 
binomial distribution

✓ ✓ ✓ ✓

✓ ✓ ✓ ✓

A binomial distribution is suitable when the 
number of trials is fixed in advance, the trials 
are independent, and each trial has the same 
probability of success

✓ ✓ ✓ ✓

   
 

  
 

2.2 The Bernoulli 
distribution

2.3 Repeated 
Bernoulli trials 
and the binomial 
distribution



✓ ✓ ✓ ✓

✓ ✓ ✓ ✓

The binomial distribution for large values of 
n  has a symmetrical shape that many 
students will recognise

✓ ✓

Finding a function whose derivative is the 
given function is called ‘anti-differentiation’

✓ ✓ ✓ ✓

Anti-differentiation is more commonly called 
‘integration’ or ‘finding the indefinite integral’

✓ ✓ ✓ ✓

✓ ✓ ✓ ✓

✓ ✓ ✓ ✓

✓ ✓ ✓* ✓ SLAI polynomial functions only

✓ ✓ ✓

   
 

  
  

   

Topic 3. Integral 
calculus

3.1 Anti-
differentiation



When the value of the indefinite integral is 
known for a specific value of the variable 
(often an initial condition), the constant of 
integration can be determined

✓ ✓ ✓ ✓

Determine the displacement given the 
velocity in a linear motion problem ✓ ✓ ✓

The area under a simple positive monotonic 
curve is approximated by upper and lower 
sums of the areas of rectangles of equal 
width

✓ ✓ ✓ ✓

Decreasing the width of the rectangles 
improves the estimate of the area, but makes 
it more cumbersome to calculate

✓ ✓ ✓ ✓

The exact value of the area is the unique 
number between the upper and lower sums, 
which is obtained as the width of the 
rectangles approaches zero

✓ ✓ ✓ ✓

✓ ✓ ✓ ✓

✓ ✓ ✓

✓ ✓

✓ ✓ ✓ ✓

    

3.2 Area under 
curves

3.3 Fundamental 
theorem of 
calculus



✓ ✓ ✓ ✓

In the exploration of areas in Subtopic 3.2, 
the use of technology meant that the exact 
value of areas (or the exact value of one of 
the end points of the area) could not always 
be obtained. The fundamental theorem of 
calculus can be used in those circumstances

✓ ✓ ✓

Applications can be modelled by functions, 
and evaluating the area under or between 
curves can be used to solve problems

✓ ✓ ✓

When the rate of change of a quantity is 
graphed against the elapsed time, the area 
under the curve is the total change in the 
quantity

✓ ✓ ✓

The total distance travelled by an object is 
determined from its velocity function

✓ ✓ ✓

An object’s position is determined from its 
velocity function if the initial position (or 
position at some specific time) is known

✓ ✓ ✓

An object’s velocity is determined from its 
acceleration function if the initial velocity (or 
velocity at some specific time) is known

✓ ✓ ✓

✓ ✓ ✓

The natural logarithm is the logarithm of 
base e

✓ ✓ ✓

Topic 4. Logarithmic 
functions

4.1 Using 
logarithms for 
solving 
exponential 
equations

   

  
  



✓ ✓ ✓

find the slope of tangents to the graphs of 
logarithmic functions, and hence the 
equation of the tangent and/or normal at any 
point on the function

✓ ✓ ✓

find the instantaneous velocity, when an 
object’s displacement is described by an 
exponential function

✓ ✓ ✓

determine the rate of change, the position of 
any local maxima or minima, and when the 
function is increasing or decreasing

✓ ✓ ✓

In many areas of measurement, a logarithmic 
scale is used to render an exponential scale 
linear or because the numbers cover too 
large a range to make them easy to use

✓

✓ ✓ ✓

✓ ✓ ✓

✓ ✓ ✓

✓ ✓ ✓

✓ ✓ ✓

     
  

 
 

4.2: Logarithmic 
functions and 
their graphs

4.3: Calculus of 
logarithmic 
functions



find the slope of tangents to the function ✓ ✓ ✓
find the instantaneous velocity, when an 
object’s displacement is described by a 
logarithmic function

✓ ✓ ✓

determine the rate of change, the position of 
any local maxima or minima, and when the 
function is increasing or decreasing

✓ ✓ ✓

Use logarithmic functions and their 
derivatives to solve practical problems. ✓ ✓ ✓
A continuous random variable can take any 
value (sometimes within set limits) ✓ ✓

The probability of each specific value of a 
continuous random variable is effectively 
zero. The probabilities associated with a 
specific range of values for a continuous 
random variable can be estimated from 
relative frequencies and from histograms

✓

A probability density function is a function 
that describes the relative likelihood for the 
continuous random variable to be a given 
value

✓ HLAA and HLAI includes includes the 
effect of linear transformations of X

A function is only suitable to be a probability 
density function if it is continuous and 
positive over the domain of the variable. 
Additionally, the area bound by the curve of 
the density function and the x -axis must 
equal 1, when calculated over the domain of 
the variable

✓

The area under the probability density 
function from a  to b  gives the probability 
that the values of the continuous random 
variable are between a  and b

✓

   

   
 

Topic 5: Continuous 
random variables 
and the normal 
distribution

5.1: Continuous 
random variables



✓ HLAA also includes mode and median

Natural variation means that many random 
variables have the majority of values close to 
the mean, with symmetrically lower 
probabilities as the values get further above 
or below the mean. Under some conditions 
these variables can be classed as ‘normal 
random variables’

✓ ✓ ✓ ✓

✓ ✓ ✓ ✓

✓ ✓ ✓ ✓

When the normal distribution is used to 
model data, the area under the curve within 
an interval is interpreted as a proportion or a 
probability

✓ ✓ ✓ ✓

When one limit of a known area (upper or 
lower) is known, the other can be obtained

✓ ✓ ✓ ✓

✓ ✓ ✓ ✓

✓

   
  

   

  
 

5.2: Normal 
distributions

5.3: Sampling



✓

✓

✓

This result is commonly known as the central 
limit theorem.

✓

A simple random sample of size n  is a 
collection of n  subjects chosen from a 
population in such a way that every possible 
sample of size n  has an equal chance of being 
selected

✓

✓

   
  

   

 



✓

If a sample is chosen and its mean calculated 
then the value of that sample mean will be 
variable. Different samples will yield different 
sample means

✓

Sample means are continuous random 
variables

✓

✓

An interval can be created around the sample 
mean that will be expected, with some 
specific confidence level, to contain the 
population mean

✓

✓

Not all confidence intervals will contain the 
true population mean

✓

The inclusion or not of a claimed population 
mean within a confidence interval can be 
used as a guide to whether the claim is true 
or false, but definitive statements are not 
possible

✓

Topic 6: Sampling 
and confidence 
intervals

6.1: Confidence 
intervals for a 
population mean

   
  

   

 



A population proportion p  is the proportion 
of elements in a population that have a given 
characteristic. It is usually given as a decimal 
or fraction

✓

A population proportion represents the 
probability that one element of the 
population, chosen at random, has the given 
characteristic being studied

✓

✓

✓

✓

An interval can be created around the sample 
proportion that will be expected, with some 
specific confidence level, to contain the 
population proportion

✓

✓

Not all confidence intervals will contain the 
true population proportion

✓

The inclusion or not of a claimed population 
proportion within a confidence interval can 
be used a guide to whether the claim is true 
or false, but definitive statements are not 
possible

✓

✓* partially included
✓ included

   
  

6.2: Population 
proportions



Stage 2 Specialist 
Mathematics

Unit (Topic) Content
Included 
in Prior 
learning

Included 
in Analysis 
SL

Included 
in Analysis 
HL

Included 
in Apps SL

Included 
in Apps HL

Comments

Topic 1: 
Mathematical 
induction 

Subtopic 1.1: Proof by 
mathematical induction the nature of inductive proof, including the 

initial statement and inductive step 
✓

divisibility, sums, products, trigonometry, 
matrices, complex numbers.

✓

Topic 2: Complex 
numbers 

Subtopic 2.1: Cartesian and 
polar forms

✓ ✓ 

Consider describing sets of points in the 
complex plane, such as circular regions or 
regions bounded by rays from the origin

✓ ✓ 

Conversion between Cartesian form and 
polar form ✓ ✓ Euler form not in Specialist Maths

✓ ✓

The utility of the polar form in calculating 
multiplication, division, and powers of 
complex numbers, and the geometrical 
interpretation of these

✓ ✓

Prove and use de Moivre’s theorem
✓ ✓*

AIHL1.13 mentions integer powers of complex 
numbers in polar form, but De Moivre is not 
specifically mentioned.



Extension to negative integral powers and 
fractional powers ✓ ✓*

Subtopic 2.2: The complex 
(Argand) plane

Examine and use addition of complex 
numbers as vector addition in the complex 
plane

✓ ✓*

Examine and use multiplication as a linear 
transformation in the complex plane

✓ ✓ not stated explicitly in AA or AI HL, but 
assuming would be part of the teaching

Use multiplication by i  as anticlockwise 
rotation through a right angle ✓ ✓ not stated explicitly in AA or AI HL, but 

assuming would be part of the teaching

✓ not stated explicitly in AA or AI HL, but 
assuming would be part of the teaching

Investigate the triangle inequality not explicitly stated in AA or AI HL courses.

Apply geometrical interpretation and 
solution of equations describing circles, 
lines, rays, and inequalities describing 
associated regions; obtaining equivalent 
Cartesian equations and inequalities where 
appropriate

✓

not stated explicitly in AA or AI HL, but 
assuming wouold be part of the teaching

Subtopic 2.3: Roots of 
complex numbers ✓

Finding solution of n th roots of complex 
numbers and their location in the complex 
plane

✓

Subtopic 2.4: Factorisation 
of polynomials

the division algorithm using long division or 
synthetic division, or the multiplication 
process with inspection.

Pretty sure this would be taught in IB but can't 
find explicit reference to it.

equating coefficients in factoring when one 
factor is given.

Pretty sure this would be taught in IB but can't 
find explicit reference to it.

✓ In Specialist Maths: sum and product of roots 
of polynomials only for quadratics.

Consider conjugate roots in factorisation of 
cubics and quartics with real coefficients 
(given a zero)

✓

Solve simple real polynomial equations ✓

n c=z



Topic 3: 
Functions and 
sketching graphs

Subtopic 3.1: Composition 
of functions ✓ ✓ ✓

✓ ✓ ✓

Find compositions ✓ ✓ ✓
Subtopic 3.2: One-to-one 
functions Determine if a function is one-to-one

✓ ✓

Determine the inverse of a one-to-one 
function

✓ ✓

✓ ✓ ✓ ✓

Subtopic 3.3: Sketching 
graphs Absolute value function and its properties ✓

Compositions involving absolute values and 
reciprocals

✓ Solving modulus equations and inequalities not 
in Specialist Maths

Graphs of rational functions ✓ ✓
Topic 4: Vectors 
in three 
dimensions

Subtopic 4.1: The algebra 
of vectors in three 
dimensions

Develop 2D vectors to 3D

✓ ✓ ✓

Subtopic 4.2: Vector and 
Cartesian equations  Introduce Cartesian coordinates by plotting 

points and considering relationships 
between them. Two and three D: Consider 
vector, parametric, and Cartesian forms. 
Compute the point of a given line that is 
closest to a given point; distance between 
skew lines; and angle between lines

✓ ✓ ✓ * ✓

No Volume of 3D shapes, no angle between 
two planes in Specialist Maths

Scalar (dot) product and vector (cross) 
product.  Interpret them in context ✓ ✓

Perform cross-product calculation using the 
determinant to determine a vector normal 
to a given plane

✓ ✓



✓ ✓

Explore the following relationships: 
intersection of a line and a plane, angle 
between a line and a plane, and lines 
parallel to or coincident with planes. Derive 
the equation of a plane in Cartesian form,             
Ax +By +Cz + D = 0

✓ * ✓

The shortest distance between a point (x1, 
y1, z1) to a plane

✓

✓

The use of vector methods of proof, 
particularly in establishing parallelism, 
perpendicularity, and properties of 
intersections

✓

Subtopic 4.3: Systems of 
linear equations form of a system of linear equations in 

several variables, and use elementary 
techniques of elimination (row operations) 
on augmented matrix form to solve a 
system of up to 3x3 linear equations.

✓

Discuss intersections of planes: algebraic 
and geometric descriptions of unique 
solution, no solution, and infinitely many 
solutions.

✓ ✓

Finding the intersection of a set of two or 
more planes amounts to solving a system of 
linear equations in three unknowns.

✓ ✓

3 3×



Topic 5: 
Integration 
techniques and 
applications

Subtopic 5.1: Integration 
techniques

Use identities to simplify integrals of 
squared trigonometric functions

✓ ✓ ✓

✓ ✓ ✓

✓ ✓ ✓

Find and use the inverse trigonometric 
functions: arcsine, arccosine, arctangent

✓

✓

Use partial fractions for integrating rational 
functions in simple cases ✓

Use integration by parts ✓  repeated by parts not in Specialist Maths
Subtopic 5.2: Applications 
of integral calculus Areas between curves determined by 

functions
✓ ✓ ✓

Volumes of solids of revolution about either 
axis ✓ ✓

Topic 6: Rates of 
change and 
differential 
equations

Subtopic 6.1: Implicit 
differentiation

Implicit differentiation

✓

Subtopic 6.2: Differential 
equations Related rates ✓

✓ ✓

Numerical solution of first order DE using 
Euler's method, not in Specialist Maths. Also, 
homogeneous DE using substitution of y = vx 
,and using integrating factor, are not in 
Specialist Maths.



Examine slope fields of first-order 
differential equations.	Reconstruct a graph 
from a slope field both manually and using 
graphics software

✓

 Formulate differential equations in 
contexts where rates are involved. Use 
separable differential equation

✓ ✓

Use the logistic differential equation
✓ All of AHL 5.19 Maclaurin series content not in 

Specialist Maths.
Subtopic 6.3: Pairs of 
varying quantities — 
polynomials of degree 1 to 
3

✓

objects in free flight ✓

✓

The Cartesian equation of the path of the 
moving point can be found by eliminating t 
The velocity vector as tangent to the curve 
traced out by a moving point

✓ ✓

Find the arc length along parametric curves ✓

Consider the speed of moving around other 
circles with other speeds

✓



From the Analysis course:AHL 5.12, 5.13 in 
terms of continuity, differentiability, 
convergence, divergence and L'Hopitals rule 
not covered in Specialist Maths.

From the Apps Course: 3.14, 3.15, 3.16 not 
covered in Specialist Maths. Also the 
component vector sections of 3.13. Calculus 
topics 5.17 is covered in part, but 5.18 is not 
covered in Specialist Maths.

✓* partially included
✓ included
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