
Algebra 3
Sequences: 3
Series: 3
Logarithms: 3
Binomial expansion: 4
Fundamental Theorem of Algebra (HL): 4
Complex numbers (HL): 4
Systems of linear equations (HL): 5
Counting Principles (HL): 6

Functions 6
Functions: 6
Composite functions: 6
Inverse function: 7
Key points on a graph: 7
Discriminant: 7
Common function types: 7
Odd and even functions (HL): 8
Modulus functions (HL): 8
Sums and products of polynomial roots (HL): 8
Factor and remainder theorems (HL): 8

Trigonometry 8
Radians: 8
Trigonometric identities: 9
Double angle identities: 9
Compound angle identities (HL): 9
Trig graphs: 9
Composite trig function: 9
Reciprocal trig functions (HL): 9

Vectors 10
Vectors: 10
Unit vectors: 11
Scalar product: 11
Vector equation of a line: 11
Cartesian equation of a line: 11
Vector product of two vectors (HL): 12
Planes in space (HL): 12
Intersections and angles (HL): 12

Statistics and Probability 13
Standard deviation: 13

1 of 30



Probability: 13
Bayes theorem (HL): 14
Random variables: 14
Binomial distribution: 14
Normal distribution: 15
Poisson distribution (HL): 15
Probability density function (HL): 15

Calculus 15
Differentiation: 16
Important derivatives: 16
Tangents and normals: 16
Differentiation rules: 16
Implicit differentiation (HL): 17
Higher derivatives: 17
Applications of differentiation: 17
Indefinite integration: 17
Definite integration: 18
Integration by substitution: 18
Integration by parts (HL): 18

Calculus option 19
Limits of sequences and functions: 19

Limits of a sequence: 19
Squeeze Theorem: 19
Limit of a function: 20
Continuity and Differentiability of a function: 20
Rolle’s Theorem and the Mean Value Theorem: 20

Improper integrals: 21
Fundamental Theorem of Calculus (FTC): 21
Improper integration: 21
Comparison Test: 21
Riemann Sums: 21

Infinite series: 22
Convergence of series: 22
P-Series: 22
Comparison Test: 22
Limit Comparison Test (LCT): 23
Integral test: 23
Alternating Series test: 23
Absolute convergence test: 24
Ratio test: 24

2 of 30



Power series: 24
Maclaurin and Taylor series: 25

Maclaurin Series: 25
Maclaurin Series to know: 25
Approximations using Maclaurin Series: 25
Composite Maclaurin Series: 26
Taylor series: 26

Differential equations: 26
Basics of differential equations: 26
Separation of variables: 27
Homogeneous differential equation: 27
Linear differential equation: 27
Euler’s method: 28
Taylor approximation: 28

GDC Manual 29

Algebra
Sequences:

● A sequence {un} is a list of numbers {u1,u2,...,uk} with a relationship to one another.
The common ones in IB are arithmetic and geometric sequences.

● Arithmetic sequences - terms are related by addition (common difference, d) -

● Geometric - terms are related by multiplication (common ratio, r) -

Series:
● A series is a sum of the terms in a sequence - both arithmetic and geometric sequences

have a uniquely defined sum formula. Sn is the nth partial sum (i.e. the sum of the first
n terms).

● Σ is used to represent a sum, where the number below Σ is the first term, the number
above is the final term, and the expression for Σ represents what’s being summed up.

● Arithmetic - ,

● Geometric -
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● When , geometric series form a convergent infinite series -

. If r is bigger than 1 or smaller than -1, the sum will
diverge (i.e. tend to infinity rather than to a finite limit).

● These formulas only work when the common ratio or difference stays constant - if it’s
variable, there is some other trick to the question.

Logarithms:
●

○ Essentially, logarithm ‘reverses’ exponentiation
● Log rules:

○ Log of one with any base is 0. This is because you need a base to the power of
zero to get 1.

○ - this is because you need a to the power of 1 to get itself
○ - exponential and logarithmic functions are inverses of one another,

so applying both of them cancels down to the input, in this case n.
○
○ - this result follows from the previous one

○ - known as changing the base of a logarithm

Binomial expansion:
● Used when expanding a bracket with two terms (hence the name, BInomial) raised to

any positive integer power n.
○ Even if there are multiple terms, we can split them into two big terms and use

the binomial expansion to expand the brackets. We’ll still get brackets with
two or more terms raised to some power, so we can use the binomial
expansion again on that

● Binomial theorem -

,

where , known as the binomial coefficient.
○ The intuitive idea behind this is that if we have (x+y)(x+y)(x+y)... n times, the

number of possible ways of choosing r number of x and n-r number of y is the
same as n choose r, i.e. the binomial coefficient.
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Complex numbers (HL):
● A complex number z is a number with both a real and an imaginary part.

○ This is the Cartesian form of a complex number.
○ x is the real part, y is the imaginary part.

● Expressed on Argand diagram (aka complex plane) - number line extended to 2D,
where the x-axis represents the Real part and the y-axis represents the Imaginary part

● Polar(Modulus-argument) form - Represents a complex number using its modulus
(magnitude), r,(length of a straight line from the origin to the number on the Argand
diagram) and the argument (angle), θ, it makes with the positive real axis of the
Argand diagram

○ Modulus-argument form is often used to make multiplication of two complex
numbers easier. Product of two complex numbers, z and w, in polar form -

○ Thus, multiplication of one complex number by another can be represented as
the scaling up or down of the magnitude of one number by the other, as well as
the rotation of one number by the argument of the other

● Euler’s form -
● Complex conjugate -

○ On the argand diagram, the complex number is a reflection of its conjugate on
the x-axis.

○ If z is a root of a polynomial with real coefficients , so is z*. This comes from
the fact that zz*=x2+y2 => Real.

● De Moivre’s Theorem -

○ Roots of are distributed in a circle with radius |z| on the Argand

diagram with arguments given by , where n is the power of the
polynomial, m are integers 0 to n, θ is the argument of zn.

Fundamental Theorem of Algebra (HL):
● Any polynomial of highest degree n has n roots on ℂ. I.e. a cubic will always have

three roots, a quirtic, four roots and so on.
● The roots may be real, complex or repeated. As such, if a cubic graph only crosses the

x-axis once, two of its roots must be complex

Systems of linear equations (HL):
● AKA simultaneous equations.
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