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Priorlearning

Area of a parallelogram

A =bh

Area of a triangle

A = 4(bh)

Area of a trapezoid
A=2i(a+b)h

Area of a circle

A =7t

Circumference of a circle

C =2nr

Volume of a cuboid

V =lwh

Volume of a cylinder

V =7r’h

Volume of a prism

V = Ah

Area of the curved surface of a
cylinder

A =2nrh

Distance between two points (z1,41)
and (z2,2)

d= /(21— 22)2 + (41 — v2)?
Midpoint of a line segment

T+ T2 Y1+ Y2
2 2

NOT IN THE IB BOOKLET
Gradients of perpendicular lines
mymy = —

Number and algebra

nth term of an arithmetic sequence
up =u1 + (n—1)d

(n-1)d, not nd
sum of n terms of an arithmetic
sequence

n n

S, = 5(27'“ +(n— 1)d); S, = E(ul +up)

second form if last term known

nth term of a geometric sequence
Unp = urr™ !
sum of n terms of a finite geometric
sequence
up(r" —1 u(l—r"
S, = 1( ) _ 1( )’ r ?é 1
r—1 1—7r

use the r>1form to avoid negatives

Compound interest
r kn
FV =PV x (1+—)
100k

k = compounding periods per year

Exponents and logarithms
T __ —

a*=b <= z =1log,b
a log undoes a power

Exponents and logarithms

log, zy = log, = +log, y
x

log, — =log, = —log, y
Y

log, ™ = mlog, =

no rule for log(x+y)
logy =

log, z =
logy a
change of base for the calculator

sum of an infinite geometric sequence

Uy
Seo = , el <1
1—7r

always state |r|<1

Binomial theorem n € N

(@+b)"=a"+"Cia" b+ -+

"Cra™ O A D"

general term "C.a""'b’

nQ, = 'n_'
rli(n—r)!

NOT IN THE IB BOOKLET
Laws of exponents

am
a™ X a* = am+n’ —
a 1
m—n myn mn -n _
a™ " (@")'=a™, a "= g

Equations of a straight line
y=mz+c ar+by+d=0; y-—
y1 = m(z — z1)
perpendicular: mym, = -1
Gradient formula
m— Y2 — 1

Lo — Tq
Axis of symmetry of the graph of a
quadratic function
f(z) =az’ +bz+c =

b

is of tryise = — —
axis oI symmetry 18 %

vertex x-coordinate
Solutions of a quadratic equation
ax’ +br+c=0 = ¢ =
_ 2 _

b+ 21()1 4ac’ a0
Discriminant
A =b* — dac
A<O: no real roots
Exponential and logarithmic functions
az _ ezlna; loga aa: — = alogaz
turns any base into e

NOT IN THE IB BOOKLET
Vertex form of a quadratic

fx)=a(z—h)?+k
Transformations
y= af(b(w—c)) +d
Inverse function

(@) == J

Geometry and trigonometry

Distance between two points

(1,91, 21) and (2, s, 22)

d= \/(-’m — @)%+ (y1 — y2)% + (21 — 22)?
Midpoint of a line segment

T1+x2 Yy1t+yY2 21+ 22
2 2 2

Volume of a right-pyramid

V =3Ah
Volume of aright cone
V= éﬂ'rzh

Area of the curved surface of a cone
A=mrrl

| = slant height
Volume of a sphere
V=i’

Surface area of a sphere
A = 4nr?

Sine rule

a b c

sinA ~ sinB  sinC
check the ambiguous case

Cosine rule
E=ad+b - 2ab cos C;
a’ + b — ¢?
2ab
three sides, or SAS

cosC =

Area of a triangle
A= %absinC

C is between a and b
Length of an arc (radians)
l=1r0

radians only
Area of a sector (radians)
A=1ir%

Identity for tan 6
sin 6

tanf =
cos

Pythagorean identity
cos’0 +sin?0 =1
Double angle identities
sin 20 = 2sin 6 cos 0
0526 = cos”f — sin® § = 2cos”  —
1=1-2sin?0
pick the form with one trig function

NOT IN THE IB BOOKLET
Exact values

sin30° = 3, cos30° = ¥, sind5° =
cos45° = %2, tan60° = /3

Power-reducing forms

1+ cos 20 .o 1 — cos 20

s sin? ) = —————
2 2

Statistics and probability

Interquartile range
IQR=Q3 - Q1

outlier: 1.5xIQR beyond Q;, Qs

cos? 0 =

Mean, z, of a set of data
k
. Ei:1 fiz;
n

Probability of an event A
n(4)

P(A) = w(0)
Complementary events
P(A)+P(4) =1

at least one = 1- P(none)
Combined events
P(AUB) =P(A) +P(B) - P(ANB
Mutually exclusive events
P(AUB) = P(4) + P(B)
Conditional probability
P(AIB) = P(ANB)
P(B)

given B: divide by P(B)
Independent events
P(ANB) =P(A)P(B)
use it to test independence

Expected value of a discrete random
variable X

E(X) =) zP(X =2)
fair game:E=0
Binomial distribution X ~ B(n, p)
Mean
E(X)=np
Variance
Var(X) = np(1 —p)
SD = J/variance
Standardized normal variable
T —p
o
inverse normal for unknown y, o

z =

NOT IN THE IB BOOKLET
Probabilities sum to 1

Y pXx=2)=1

Derivative of z
f(@) =" = f'(z) =na" !
roots and fractions - powers

Integral of x”
wn+1

/a:" dz = +C,
n+1

never drop +C

n#—1

Area between a curve y = f(z) and the
T-axis,

b
A:/ ydz

Derivative of sinz

f(z) =sinz = f'(z) = cosz
Derivative of cos z

f(z) =cosz = f'(z) = —sinz
Derivative of e”

flz)=¢"= f'(z) =¢"

Derivative of Inz

f@) =tz = ()= 1

Chain rule
dy_dy | du

y = g(u), whereu = f(z) = i

outer’ x inner’

Product rule

_ :>d_y_udv du
y=uwv dz ~ dz vd:n

Quotient rule

v-u' comes first
Acceleration

dv  d%s
a4 =— =

dt ~ de

Distance travelled from ¢, to ¢,
12
distance = / lv(¢)| dt
t

distance uses |v|

Displacement from ¢; to ¢

ta
displacement = / v(t)de
t1
Standard integrals

/ldm:1n|x|+0
T
/sinmdazz—cosx—l—c

/coswd:v:sinerC’

/ewdmzew—l—C

Area of region enclosed by a curve and
T-axis

b
A= ["ylae

split at the roots

(NOT IN THE IB BOOKLET
Tangent and normal atz = a

y—fla)=f(a)@—

(l), Mnormal = 7f’((1)

Stationary points
fll@) =0 f'(z)>
0 minimum, f”(z) < 0 maximum

Linear substitution
/f(ax +b)de = LF(az +b) +C
a
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