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Not in the IB formula booklet: learn these by heart.
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% Not given in the exam: learn every formula on this page. The full sheet and the booklet have the rest.

' Prior learning

H c AaMan . MmN
% Indices: a™a” = a s

(a':n)n =a™, 0" = al_"’
an =+/a™

When: Simplify negative and
fractional powers; solve exponential
equations

'Q Number & algebra

* (a+bz)" =a™(1+ %m)",
valid for |z| < | 2]

When: Expanding (a + bz)™ for
negative or fractional n

* Partial fractions:
_ patq A + B
(e—a)(z—b) b)
When: Integratlon and series
expansions of rational functions

% Modulus, argument,
conjugate: 7 = [2| = Va2 + b?,
tanf = 2 ;* = o — bi,

zz* = |2

When: Plot on an Argand diagram;
find the modulus and argument

* Products: |2122| = |z1]| 22,

arg(z122) = arg 21 + arg zg,
Z

arg z—; = argz) — arg zs

When: Multiply and divide in polar

form

s nth roots of re:
,’,.l/nei(0+21rk)/n’
k=0,1,...,n-1

When: Solving z" = w: de Moivre
gives powers, not the full set of roots

% For |z| = 1:
2"+ 27" = 2cosné,
2" — z7" = 2isinnf

When: Writing cos™ § or sin™ @ in
terms of multiple angles

% Roots of unity sum to O; non-
real roots of real polynomials
come in conjugate pairs

When: Find remaining roots: complex
roots come in conjugate pairs

% Induction: prove P(1);
assume P(k); prove P(k + 1);
conclude for alln € Z*

When: Summation formulas and
divisibility statements

% Contradiction: assume the
negation, reach a contradiction.
Counterexample disproves

When: Irrationality of V/2; disprove
with one counterexample
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'9 Functions

% Perpendicular: myms = —1
When: Finding a perpendicular line, a
normal, or a perpendicular bisector

* A > 0: two real roots; A = 0:
repeated root; A < 0: complex
conjugate roots

When: Count real roots and find
unknown constants

% Factor & remainder
theorems:

p(a) =0 < (z — a) is a factor;
remainder of p(z) + (z — a) is p(a)
When: Finding unknown coefficients
and factorising cubics

* 0dd; even: f(—z) = —f(z);
f(—=z) = f(=)

When: Identify even and odd
functions

+ Composite; inverse:
(fo9)(z) = f(9(=));
f(f (@) ==

When: Finding f~1(z): swap z and g,
then make y the subject

* Transformations: f(z) + bup
b; f(z — a) right a; pf(z) vertical
xp; f(gz) horizontal x%; —f(=),
f(—=) reflect in z-, y-axis

When: Sketch translations and
stretches, tracking key points

% Graphs: | f(z)| reflects
negative parts up; f(|z|) mirrors
z>0; f( ) has asymptotes at
zeros of f

When: Sketch |f(z)|, f(|z|), f(a: and

[f(=)]2, tracking roots and
asymptotes

b .
*y= % asymptotes:
—a
T=—0Y=7
When: Sketching reciprocal-type
graphs; domains and ranges

© Geometry &
trigonometry

m ™ ™ m.
% Exactvalues 0, &, 7,5, 5:

f«f

sin : 0, ; y 91

COS : reverse,

tan: 0, L 7 1,/3, undef.
When: Every non-calculator trig
question

* Ranges: arcsinz € [—7, 7],
arccosz € [0, 7,

arctanz € (— 3, %

When: Inverse tng functions with
their domains and ranges

% asin(b(z —c)) +d, b > 0:
amplitude |a|, period 2%
When: Matching a graph to its
equation, and modelling

% Perpendicular; unit vector;

— .

AB:v-w =0;v = Ivl’ b—a
When: Test whether two vectors are
perpendicular; find unit vectors

% Area of triangle: %|v X w|
When: 3D triangle areas (the booklet
gives the parallelogram)

% Angle line-plane; plane-

bn| ,

lane: sin = Jon|

P " Tolln[ ?
__ |niny

€088 = 1 Iny]

When: Angles between lines and
planes

% Normal to plane through a
with directions b,c: n =b x ¢
When: Normal vector found with the
vector product

% Line of intersection of two

planes: direction n; x ng
When: Line of intersection of two
planes

IO Statistics & probability

% Outliers: < Q1 — 1.5IQR or
> Qs+ 15IQR

When: Box plots and "is this value an
outlier?" questions

% Variance: o2 = w

_ X —u?

n
When: Variance and standard
deviation as measures of spread
% Binomial pmf:

PX=r)=(})p(1-p)""
When: Fixed number of independent
trials

% pdf; medianm:

ff(:c dz =1,

1.
o fx)de =1
mode: max of f
When: Continuous random variable
questions
% Regression: y on z to predict
y, ¢ on y for z; interpolate only
When: Choose the right regression
line for a prediction

Ie Calculus

* Impllclt

: 4 (")
= ny"_ld—g,

a4z (wy) =zl dz: +y
When: Gradients of curves you
cannot writeasy=...

.4V _ dV | dr
% Related rates: = o @

When: Link rates of change, such as
a growing balloon

% Tangent; normal:
y— f(a) = f'(a)(z — a);
ma — —_1_
n fl(a)
When: Any "find the equation of the
tangent / normal" question

+ Max / min; inflexion:
f'=0and f" <0/ f">0;
f" = 0 with sign change

When: Optimisation and curve
sketching

% L'Hépital, for g or 2
f=) f'(=)
9(z) — g'(z)
When: Limits that give 3

lim = lim

% Learn:

fsec zdr =tanz + C,

[ 58 dz = |f(2)| + C,

[ flaz+b)dz=LF(az+b)+C
When: Any fraction whose top is (a

multiple of) the derivative of the
bottom

* si.n2 z, cos® z:
sin’z = %(1 — cos 2z),
cos? ¢ = 5 (1 + cos 2z)

When: Integrating even powers of sin
and cos

% Substitution:

[ f(9(=))g'(z) dz = [ f(u) du;
change the limits too

When: Integrate by substitution,
changing the limits

* Separable = f(x)g(y)
:>fg(y _ff(a;d:c

When: Solve by separating the
variables, with an initial condition

* Homogeneous & — §(¥):
Y=z, 5, —v—l—zd”

When: First-order equatlons where
every term has the same degree

% Then:

yel P = [QelPdz g
When: Solve linear differential
equations with an integrating factor
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