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SYLLABUS DETAILS 

Format of the syllabus 
The syllabus to be taught is presented as three columns. 

• Content: the first column lists, under each topic, the sub-topics to be covered. 

• Amplifications/inclusions: the second column contains more explicit information on specific 

sub-topics listed in the first column. This helps to define what is required in terms of preparing 

for the examination. 

• Exclusions: the third column contains information about what is not required in terms of 

preparing for the examination.  

Although the mathematics HL course is similar in content to parts of the mathematics SL course, there are 

differences. In particular, students and teachers are expected to take a more sophisticated approach for 

mathematics HL, during the course and in the examinations. Where appropriate, guidelines are provided in 

the second and third columns of the syllabus details (as indicated by the phrase “See SL guide”). 

Teaching notes and calculator suggestions linked to the syllabus content are contained in a separate 

publication.

Course of study 
Teachers are required to teach all the sub-topics listed for the seven topics in the core, together with all 

the sub-topics in the chosen option. 

The topics in the syllabus do not need to be taught in the order in which they appear in this guide. 

Similarly, it is not necessary to teach all the topics in the core before starting to teach an option. 

Teachers should therefore construct a course of study that is tailored to the needs of their students and 

that integrates the areas covered by the syllabus, and, where necessary, the presumed knowledge (PK). 

Integration of portfolio assignments 
The two pieces of work for the portfolio, based on the two types of tasks (mathematical investigation and 

mathematical modelling), should be incorporated into the course of study, and should relate directly to 

topics in the syllabus. Full details of how to do this are given in the section on internal assessment. 

Time allocation 
The recommended teaching time for higher level courses is 240 hours. For mathematics HL, it is 

expected that 10 hours will be spent on work for the portfolio. The time allocations given in this guide 

are approximate, and are intended to suggest how the remaining 230 hours allowed for the teaching of 

the syllabus might be allocated. However, the exact time spent on each topic depends on a number of 

factors, including the background knowledge and level of preparedness of each student. Teachers 

should therefore adjust these timings to correspond to the needs of their students. 
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Use of calculators 
Students are expected to have access to a graphic display calculator (GDC) at all times during the 

course. The minimum requirements are reviewed as technology advances, and updated information 

will be provided to schools. It is expected that teachers and schools monitor calculator use with 

reference to the calculator policy. Regulations covering the types of calculator allowed are provided in 

the Vade Mecum. Further information and advice is provided in the teacher support material. 

There are specific requirements for calculators used by students studying the statistics and probability option. 

Mathematics HL information booklet 
Because each student is required to have access to a clean copy of this booklet during the examination, 

it is recommended that teachers ensure students are familiar with the contents of this document from 

the beginning of the course. The booklet is provided by the IBO and is published separately. 

Teacher support materials 
A variety of teacher support materials will accompany this guide. These materials will include suggestions 

to help teachers integrate the use of GDCs into their teaching, guidance for teachers on the marking of 

portfolios, and specimen examination papers and markschemes. These will be distributed to all schools. 

External assessment guidelines 
It is recommended that teachers familiarize themselves with the section on external assessment 

guidelines, as this contains important information about the examination papers. In particular, students 

need to be familiar with notation the IBO uses and the command terms, as these will be used without 

explanation in the examination papers. 

Presumed knowledge 

General
Students are not required to be familiar with all the topics listed as PK before they start this course. 

However, they should be familiar with these topics before they take the examinations, because 

questions assume knowledge of them. 

Teachers must therefore ensure that any topics designated as PK that are unknown to their students at the 

start of the course are included at an early stage. They should also take into account the existing 

mathematical knowledge of their students to design an appropriate course of study for mathematics HL. 

This list of topics is not designed to represent the outline of a course that might lead to the 

mathematics HL course. Instead, it lists the knowledge, together with the syllabus content, that is 

essential to successful completion of the mathematics HL course 

Students must be familiar with SI (Système International) units of length, mass and time, and their 

derived units. 
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Topics

Number and algebra 

Routine use of addition, subtraction, multiplication and division using integers, decimals and fractions, 

including order of operations. 

Example: ( )2 3 4 7 62+ × = .

Simple positive exponents. 

Examples: 32 8= ; 3( 3) 27− = − ; 4( 2) 16− = .

Simplification of expressions involving roots (surds or radicals). 

Examples: 27 75 8 3+ = ; 3 5 15× = .

Prime numbers and factors, including greatest common factors and least common multiples. 

Simple applications of ratio, percentage and proportion, linked to similarity. 

Definition and elementary treatment of absolute value (modulus), a .

Rounding, decimal approximations and significant figures, including appreciation of errors. 

Expression of numbers in standard form (scientific notation), that is, 10ka × , 1 10a≤ < , k ∈ .

Concept and notation of sets, elements, universal (reference) set, empty (null) set, complement, subset, 

equality of sets, disjoint sets. Operations on sets: union and intersection. Commutative, associative and 

distributive properties. Venn diagrams. 

Number systems: natural numbers; integers, ; rationals, , and irrationals; real numbers, .

Intervals on the real number line using set notation and using inequalities. Expressing the solution set 

of a linear inequality on the number line and in set notation. 

The concept of a relation between the elements of one set and between the elements of one set and 

those of another set. Mappings of the elements of one set onto or into another, or the same, set. 

Illustration by means of tables, diagrams and graphs. 

Basic manipulation of simple algebraic expressions involving factorization and expansion. 

Examples: ( )ab ac a b c+ = + ; 2 2 2( ) 2a b a b ab± = + ± ; 2 2 ( )( )a b a b a b− = − + ;
23 5 2 (3 2)( 1)x x x x+ + = + + ; 2 2 ( 2)( )xa a xb b x a b− + − = − + .

Rearrangement, evaluation and combination of simple formulae. Examples from other subject areas, 

particularly the sciences, should be included. 

The linear function x ax b+  and its graph, gradient and y-intercept.

Addition and subtraction of algebraic fractions with denominators of the form ax b+ .

Example:
2 3 1

3 1 2 4

x x

x x

+
+

− +
.

The properties of order relations: <, , >, .

Examples: , 0a b c ac bc> > > ; , 0a b c ac bc> < < .

Solution of equations and inequalities in one variable, including cases with rational coefficients. 

Example: ( )
3 2 1 5

1
7 5 2 7

x
x x− = − = .

Solution of simultaneous equations in two variables. 
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Geometry

Elementary geometry of the plane including the concepts of dimension for point, line, plane and space. 

Parallel and perpendicular lines, including 1 2m m= , and 1 2 1m m = − . Geometry of simple plane 

figures. The function x ax b+ : its graph, gradient and y-intercept.

Angle measurement in degrees. Compass directions and bearings. Right-angle trigonometry. Simple 

applications for solving triangles. 

Pythagoras’ theorem and its converse. 

The Cartesian plane: ordered pairs ( , )x y , origin, axes. Mid-point of a line segment and distance 

between two points in the Cartesian plane. 

Simple geometric transformations: translation, reflection, rotation, enlargement. Congruence and 

similarity, including the concept of scale factor of an enlargement. 

The circle, its centre and radius, area and circumference. The terms “arc”, “sector”, “chord”, “tangent” 

and “segment”. 

Perimeter and area of plane figures. Triangles and quadrilaterals, including parallelograms, 

rhombuses, rectangles, squares, kites and trapeziums (trapezoids); compound shapes. 

Statistics

Descriptive statistics: collection of raw data, display of data in pictorial and diagrammatic forms (for 

example, pie charts, pictograms, stem and leaf diagrams, bar graphs and line graphs). 

Calculation of simple statistics from discrete data, including mean, median and mode. 
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d
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=

.
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=
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.
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∩
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 m
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.
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d
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 d
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b
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p
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m
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→
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 f
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 o
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d d
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.
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s 
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f 
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2
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d d
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n
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 d
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e.
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w
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f 
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 d
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 w

it
h

 t
h

e 
n

o
ta

ti
o

n
s 

d d
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ra
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d
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n
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s
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e
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1 x
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=

+
.
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h
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h
e 

li
n
ea

r 

fu
n

ct
io

n
a
x

b
+

.

E
x

am
p
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+
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=
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.
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h

en
 

0
,

x
=

 t
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=
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=
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0
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,
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o

n
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e 

d
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n
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0
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o
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f 
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n
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h
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n
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x
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ch
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n

ca
v
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y

 c
h
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g
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. 
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p
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