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% Learn it: notin the IB formula booklet [0

In the booklet

(- N N \
Prior learning

ro Number & algebra

(e Geometry & trigonometry

[ Areas: parallelogram bh,
triangle %bh, trapezoid %(a +b)h,
circle mr?

M circumference; cylinder: C = 27r;
V = xr2h, curved A = 27rh

M Cuboid; prism: V = lwh;

V = Ah

0 Distance; midpoint: o )
Scan to practise

d= /(21 —22)? + (y1— 32)?%,

(21;22 , yl‘;yz )

% Pythagoras; SOHCAHTOA,; indices:
a?+b%=c% tanf = o
a™a® = am+n

o S

P
© Statistics & probability

0 1QR; mean: Bl
IQR = Q3 — @y, 4
m iTi

n

% Outliers: < Q; — 1.5 IQR
or >Q;3;+15IQR

Scanto practise

@ Probability: P(A) = %,

P(A) + P(A) =1

0 Combined events:

P(AUB) =P(A)+ P(B) — P(ANB)
0 Independent: P(A N B) = P(A)P(B)
0 conditional: P(A | B) = Pg,’gf)

M Expected value:

E(X)=Y zP(X==z)

% Variance:

Var(X) = B(X?) - [B(X)]
% Binomial pmf:
PX=r=0pQ-p)""
M Binomial mean, variance: np,
np(1 — p)

% Poisson X ~ Po(m):
P(X =z)=m¢"

M poisson mean, variance: E(X) = m,

Var(X) =

% Sum of independent Poissons:
Po(m1) + Po(ma) = Po(m; + my)

M Linear combinations:
E(a1X1 + a,ng) = alE(Xl)
=+ aE(X3)

M ... independent X;:
Va.r(a1X1 + ang) = a'fVar(Xl)
+ a2Var(X»)

M Unbiased variance estimate:

2 — N o2
1= 71%n

% Sample mean (CLT,n > 30 or X
normal): X ~ N(u, %)

% Linear combinations of independent
normals are normal; for n independent
X; ~ N(p,0?): 3 X; ~ N(np,no?)

Y
[ x2 statistic: X2, = 2 —(‘f" fe)

X col
% Expected frequency; df: W,
(r—1)(c—1)
% Goodness of fit df: classes - 1-
parameters estimated

* Reject Hy if p-value < significance
level. Type I: reject a true Hy; Type lI:
accept a false Hy

% Transition matrix: 778y = 8,;
steady state Ts =s, Y 3 =1
A

% Standard form: a X 10'“,
1<a<10

M Arithmetic:

Up =u1 + (n — 1)d,

Sy = 2(2u1 + (n—1)d)

Scan to practise

= 2(u1+u,)

0 Geometric: Uy = uyr™ !

S = u(r®-1) _ w(1—r")
" -1 = 1-r

M sum to infinity, r| < 1: Seo = 72

M Compound interest:
kn
J— r
FV_PV(1+ 100k)
Annuities, loans, amortisation: GDC TVM
solver; money paid out is negative.
[ Percentage error:
— |YAZYE
£ = |*A5| x 100%

M Exponents & logs:
a®=b < z=log,b

[0 Log laws: log, 2y = log, = + log, ¥,
IOga % = IOga z— IOga Y
log, ™ = mlog, =

M change of base: log, a = llz:_';

M Complex numbers:

z=a+bi =r(cosf+isinh)

=re? =1 cisf

* Modulus, argument: |z| = Va2 + b2,
argz =0, tanf = % (check quadrant)
* Products: |z12a] = |21]|22],

arg(z122) = arg z1 + arg 2,

* Sinusoids: A cos(wt) + Bcos(wt + ¢) =
real part of (A + Be*#)e’™*, so amplitudes
and phases add as complex numbers

M 2x2 determinant; inverse:

det A = ad — be,

d —
1_
=g (7))

% 3x3 determinant: det A = a Z f‘
-b d 'f +c d e

g g h
% Matrix rules: AB # BA in general,
(AB)"t=B147Y,
AX=B=>X=A"'B
% Eigenvalues; eigenvectors:
det(M — AI) =0; Mp = \p
M Matrix powers: M™ = PD"P~1

% P = eigenvectors as columns, D =

diagonal matrix of the matching
eigenvalues

A

r@ Functions & models

e g — Y21
M Lines: m = e Yy=ma +c,

az+by+d=0,y—y; =m(z—1)
% Perpendicular: ElEeiE
mimg = -1
[0 Quadratic: axis of

_ b Scan to practise
symmetry: & = ~ 2
* Models: f(z) = ka® + c, ke™ +¢;

az™; asin(bx) + d (period 38
% Logistic model: f(z) =
(L,C,k>0)

* Linearising: y = az® = Iny
=Ina+blnz;y==ke* =y
=Ihk+zha

% Composite; inverse:

(fo9)(@) = f(9(=)); £(f (=) =

% Transformations: f(z) + bup; f(z — a)
right; pf(z) vertical xp; f(gz) horizontal x
1

L
1+Ce*

q

. J

|I| 3D distance (Az = z; — 2, ...):
= VAt AP T AS
III 3D midpoint: ("’1"'”2 yl-;yz z1+z’)
|I| Pyramid; cone; sphere:
= 1An; V = Lnr?h,
A 7rrl V = 4mrd,
A = 4mr?

Scan to practise

i £ . ._a_ _ _b
m Slr:e, co;lne r;les,;rea. nd = B
=dmgi ¢ =0 +b% —2abcos C,
m Arcgsectzor, degrees: [ = %02#7‘,
A= 7T

[0 Arc; sector, radians: I =70, A = %730
[0 Identities: cos? § + sin%@ =1,

__ sinf
% Radians; bearings: 7 rad = 180°;
bearings clockwise from north
% Perpendicular bisectors & Voronoi: cell
edges on perpendicular bisectors of

sites; largest empty circle at a vertex or
on the boundary

M Reflection iny = (tan8)z:
cos20 sin26
sin20 —cos26

[ Stretch xk: horizontal, vertical;

| . (F0) (1 0\
enlargement: 01 ) 0 k H
k 0

0 k
[0 Rotation about O by @: anticlockwise;

. cosd —sinf
clockwise: H
cos @

sin 6
cosf sind
—sinf cosf

% Area of image:

|det A| x area of object

% Composite transformation: B then Ais
AB

M Vector magnitude:

[v] = 4/v? + 0% + vl

[0 scalar product; angle: v - w

= v1w; + vaws + v3ws = |v||w|cosd

M Vector product: v X w
VW3 — VW3

= | vawy —v1w; |, v x 20|
V1Ws — VaW)

= |v||w|sind

[0 Area of parallelogram: A =

MLine:»=a + b

% Motion with constant velocity: » = 7

+ tv, speed = |v|

|v x w|

% Unit vector; perpendicular: & = ﬁ;
vow =0

% Component of v along w: v - W

% Graphs: sum of degrees = 2x edges;
K, has In(n — 1) edges; atree on n
vertices has n — 1 edges

% Planar connected graph:
v—e+f=2,e<3v—6(v>3)

% Eulerian circuit: every vertex even;
Eulerian trail: exactly two odd vertices
* Walks of length k from i to j: (A¥);;
% Chinese postman: add the cheapest

pairing of odd vertices, repeated once
each

% TSP: upper bound = nearest
neighbour; lower bound = MST of the rest
+ two shortest edges from the deleted

vertex
\

p

@ Calculus

M Derivatives:

(Zn)l — nzn—l’

(sinz)’ = cosz, H .

(COS $), — _ si.n:c Scan to practise

- H
(tanz) = 1, (%) = &%, (lnz) = 1
__ dy du

M Chain, product, quotlent EH’
[ — ')’Il —m.'

(wv)' = wv' + v, (u) = no

% Tangent; normal:

— . _ 1

Y- f(a') = f’(a)(m - a)v Mn = —7ig)

Y Max / min; inflexion:

/=0, f"<0/f">0;

f" = 0 with sign change

% Related rates: % = % ‘;;

M integrals: fz"dz = f:'—:ll +C,

Jldz=mlz|+C,
[sinzdz = —cosz+C

M More integrals:
fcos:cd:t—sma:-i-C
J 27 dz=tanz +C,
Jefdz=e"+C

% Linear inside; by inspection:
[ flaz +b)dz = LF(az +b) + C;
J9(@)f'(g(z)) dz = f(g()) +C

b d
[ Areas: [ |yl de, [, |z dy
[0 Volumes of revolution: V = f 7ry
V= f wz? dy
[M Trapezoidal rule, h = &2 f ydz
~ 7h[(vo +vm) + 2(y1 )]
dy d2s

i P ds — —
M Kinematics: vy = £, a = & = <5
2
= v%; distance j; |v| dt

. dy
% Separable: 5=

= [f(z)dz

[ Euler's method:
Yntl = Yn + R f(@n,Yn), Tot1 =Tn +h

= f@)9(v) = [

[ Euler, coupled systems:
Tpt1 =2Tp +h fl(zm Yn,y tﬂ)y
Ynt1 = Yn + b f2(Tn, Yns tn),
tnt1 =tn + h

M Coupled linear system & = Ma:
x = AeMip; + Betip,

% Phase portraits: real ) both < ( stable
node, both > 0 unstable, opposite signs
saddle; complex: Re A < 0 spiralin, > 0
out, = 0 closed loops

% 2ndorder # +ad& + bz =0:put y =2 :
T=y,9=—-bz—ay

\
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