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Number and algebra

nth term of an arithmetic sequence
u, =u; + (n—1)d
(n-1)d, not nd
sum of n terms of an arithmetic
sequence
n n
Sp=52u+(n-1d); S =5+ u)
second form if last term known
nth term of a geometric sequence
Un = wrr™ !
sum of n terms of a finite geometric
sequence
up(r" — 1 up (1l —7r"
S, = 1( ) _ 1( )’ r ?é 1
r—1 1—-r
use the r>1form to avoid negatives

Compound interest
r kn
FV =PV x (14 —)
100k

k = compounding periods per year

Exponents and logarithms
T

a*=b < z=log,b
a log undoes a power

Percentage error

VA — UE

VE
divide by the exact value

x 100%

rNOT IN THE IB BOOKLET
Laws of exponents

am
m n _ m+n

a™ xa"=a"m",

F =

am—n’ (am)n — amn

Depreciation

FV =PV (1 - L)
100

L J

Equations of a straight line
y=mz+c ar+by+d=0; y-—
Y1 =m(z — 1)
perpendicular: mym, = -1
Gradient formula
Yo — Y1
m = —
Ty — Ty
Axis of symmetry of the graph of a
quadratic function
f(z)=az’ +bz+c =

b
is of try isx = ——
axis of symmetry is = e

vertex x-coordinate

NOT IN THE IB BOOKLET
Gradients of perpendicular lines

mimy = — 1
Exponential model

f(z) =ka® +c

Direct and inverse variation
n k

y=ka', y=-—

J

Geometry and trigonometry

Area of a parallelogram

A =0bh

Area of a triangle

A= L(on)

Area of a trapezoid

A=1Lta+bd)h

Area of a circle

A=t

Circumference of a circle

C =2nr

Volume of a cuboid

V =lwh

Volume of a cylinder

V = nrih

Volume of a prism

V = Ah

Area of the curved surface of a

cylinder

A =2nrh

Distance between two points (z1,41)

and (2, y»)

d=+/(z1—22)* + (y1 — 32)°

Midpoint of a line segment

(fﬂl +tT Yyt yz)
2 72

Distance between two points

(1,1, 21) and (z2, Y2, 22)

d=/(z1 —22)? + (y1 — 2)* + (21 — 22)?

Midpoint of a line segment

Ty +Ty Y1ty 2T 2
2 7 2 7 2

Volume of a right-pyramid

V =3Ah
Volume of aright cone
V = 3mr’h

Area of the curved surface of a cone
A=mrrl
| = slant height

Volume of a sphere

V = dnr?
Surface area of a sphere
A = 4mr?
Sine rule
a b c

sinA  sinB sinC
check the ambiguous case
Cosine rule
F=d+v'— 2ab cos C;
a’4+ b —c2
2ab

three sides, or SAS
Area of a triangle
A= %ab sin C'

C is between a and b

cosC =

Length of an arc (degrees)

(%
l=— x27r
360
degrees (radians in 3.7)
Area of a sector (degrees)

= — x 77’
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Gradient of a perpendicular bisector

m, = ——

Bearings (clockwise from north)

045°, 120°, 300°

Statistics and probability

Interquartile range
IQR = Q3 — @
outlier: 1.5xIQR beyond Q,, Qs

Mean, z, of a set of data

i fim
n
Probability of an event A
P(A4) = n(4)
n(U)
Complementary events
P(A)+P(A) =1

at least one = 1- P(nhone)

T =

Combined events

P(AUB)=P(A) +P(B) —P(ANB
Mutually exclusive events

P(AUB) = P(4) + P(B)
Conditional probability

_ P(ANB)
given B: divide by P(B)

Independent events
P(AN B) = P(A)P(B)
use it to test independence

Expected value of a discrete random
variable X

k
E(X) = Zw,P(X = xi)

fair game: E = O

Binomial distribution X ~ B(n,p)
Mean

E(X) =np

Variance

Var(X) = np(1 — p)

SD = J/variance
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Standardized normal variable
T — [
o

Expected frequency (x? test)
row total X column total

expected =
grand total

Degrees of freedom (x? test for
independence)

v=(r—1)(c—1)

Outliers

<@ —15xIQR or z>
Qs+ 1.5 x IQR

Derivative of z"
flz) =a" = f'(z) = na""
roots and fractions - powers

Integral of z"

wn+1
de —
/a: x n—|—1+C’

never drop +C
trapezoidal rule

b
1
/ ydz ~ 5h((yo +yn) +2(y1 +y2 +

e yn—l))
n strips, n+1 values

n#—1

(NOT IN THE IB BOOKLET
Tangent and normalatz = a

y—§(@) = fla)(z -

a)i Mnormal = 7f’(a)

Stationary points

| f'(@) =0
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