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Area of a parallelogram

Area of a triangle

Area of a trapezium

Area of a circle
Circumference of a circle
Volume of a cuboid

Volume of a cylinder

Volume of a prism

Area of the curved surface of
a cylinder

Distance between two
points (x;, ) and (x,, y,)

Coordinates of the midpoint of
a line segment with endpoints

(xl’yl)and (x25y2)

A=bxh,where b is the base, & is the height

A= %(b x h), where b is the base, % is the height

A :%(a +b)h, where a and b are the parallel sides, / is the height

A=mnr’, where r is the radius

C =2nr , where r is the radius

V =Ixwxh ,where [ is the length, w is the width, % is the height
V =mr’h , where r is the radius, # is the height

V' = Ah, where 4 is the area of cross-section, / is the height

A=2mnrh, where r is the radius, # is the height

d =\ %) +(n -2)

HEH Nt
2 72
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$1.2 | The nth term of an u,=u, +(n-1)d
arithmetic sequence
The sum of n terms of an n ' n
arithmetic sequence S, = 5(2”1 +(n-1)d); S, = E(ul +u,)
81.3 | The nthtermof a u, =ur""
geometric sequence
The sum of n terms of a u,(r" =1 u,(1-r")
finite geometric sequence S, = 11—, r#l
$1.4 | Compound interest PN
FV =PV x|1+——| , where FV = future value, PV =
100k
present value, n = number of years, kK = number of
compounding periods per year, % = nominal annual rate of
interest
$1.7 | Exponents and logarithms | ;* —p — x= log, b, where a>0,b>0,a#1
ax — eJ(Ina
log, a* =x=a"%"
log.a
lo =—
& log. b
$1.8 | The sum of an infinite :
. S = , |7 | <1
geometric sequence 2T
$1.9 ' i n
Binomial theorem (a+b) = z ne gy
r=0 r
=a"+"C " b+ +1C " 44D
n _ n!
r o rli(n—r)!
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Topic |: Number and algebra — HL only

H1.10 | Combinations n n!

roorl(n-r)!

Permutations np n!
(=)

H1.12 | Complex numbers z=a+bi

H1.13 | Modulus-argument (polar) | , — r(cos8 +isin @) = re” = rcis@
and exponential (Euler)

form

H1.14 | De Moivre’'s theorem

n inf

[r(cost9 +1isin 0)]" =7r"(cosnf +isinnf) =r"e" =r" cisnd
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Topic 2: Functions — SL and HL

$2.1 | Equations of a straightline | ,—yx+¢; ax+by+d =0; y— » =m(x - xl)
Gradient formula m= H=h
Xy =X
S$2.6 | Axis of symmetry of the 5 ) b
graph of a quadratic f(x) =ax” + bx +c = axis Of Symmetry X = _2_
function a
S2.7 Solutions of a quadratic . b+ b —dac
equation ax"+bx+c=0 = x=2—, #0
a
Discriminant A=b"—4ac
Topic 2: Functions — HL only
H2.12 | Sum and product of the 1Y
. .o—a,_ . ( 1) 0
roots of polynomial Sum is »=L - Product is
equations of the form a, a,

n
Zarx’ =0
r=0
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S3.1

Distance between two
points (x,,y,,z,) and

(xzayzazz)

Coordinates of the
midpoint of a line segment

with endpoints (x,,y,,z,)

and (x,,,,2,)

Volume of a right-pyramid

Volume of a right cone

Area of the curved surface
of a cone

Volume of a sphere

Surface area of a sphere

d :\/(xl _xz)z +(» _y2)2 +(z _22)2

(xl+x2 Nt ZI+ZZ]

2 7 2 72

1
V =§Ah , Where A is the area of the base and 4 is the height

1
|4 =§nr2h , where r is the radius, # is the height

A=mrl, where ris the radius, / is the slant height

4
V= Enﬁ , where 7 is the radius

A= 4w’ , where ris the radius

Length of an arc

Area of a sector

S$3.2 a b c
Sine rule sind sinB sinC
2 2 2
Cosine rule ¢ =a*+b*—2abcosC; cosC = a +b —c
2ab
1 .
Area of a triangle A= EabsmC
S3.4

[ =70, where @ is the angle measured in radians, r is the radius

1
A =Er20 , Where @ is the angle measured in radians, r is the

radius
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S3.5 i
Identity tan @ = sin 0
cosé
83.6 | pPythagorean identity cos’O+sin’ =1
Double angle identities sin26 = 2sin@cos @
c0s26 = cos’@—sin’@ = 2cos’f—1 = 1-2sin* @
H3.9 1
Identities secd =
cosé
1
cosecl =——
sin@
Pythagorean identities 1+ tan” @ =sec’ @
1+ cot® @ = cosec’d
H3.10 | Compound angle identities | sin(A* B) =sin Acos B £ cos Asin B
cos(A+£ B)=cos Acos BFsin Asin B
+
tan (A4 + B) = tan A £ tan B
1F¥tan Atan B
Double angle identity for tan 20 = 2tan26’
tan 1—tan” @
H3.12 .
Magnitude of a vector |v| =W’ +v," +v , where v=| v,
V3
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H3.13

Scalar product

Vi W
V-w=vwW +V,w, +Vv,w,, Wwhere v=|v, |, w=|w,
V3 Wi

v-w=|v||w|cos@, where @ is the angle between v and w

mww, + VW, + ViW;

Equation of a plane
(using the normal vector)

Cartesian equation of a
plane

Angle between two cosd =
vectors | v || w|
H3.14 | Vector equation of a line r=a+b
Parametric form of the x=x,+Al, y=y,+Am, z=z,+ An
equation of a line
Cartesian equations of a X=X, V=Y, Z-—z,
line - -
/ m n
H3.16 V, Wy — VW, Vi Wi
Vector product vXW=| v,w, —vw, |,where v=|v, |, w=|w,
Ww, =»mm V3 W;
|vxw|=|v||w|sing, where 6 is the angle between v and w
Area of a parallelogram A=|vxw| where v and w form two adjacent sides of a
parallelogram
H3.17 | Vector equation of aplane | r=a+ b+ uc

r-n=a-n

ax+by+cz=d
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S4.1
Population parameters

Mean u

Variance o

Standard deviation o

S$4.5
Probability of anevent 4 | P(4) = n(4)
n(U)
Complementary events P(4)+P(4)=1
S4.6 | Combined events P(AuUB)=P(4)+P(B)-P(4ANB)
Mutually exclusive events P(A4nB)=0 = P(AUB)=P(4)+P(B)
P(ANnB
Conditional probability P(4|B)= PUnB)
P(B)
Independent events P(ANnB)=P(A)P(B)
S$4.7 | Expected value of a EX)=u=> xP(X =x
discrete random variable (X)=n Z ( )
X
S4.9 . L n X n—x
Binomial distribution X~B((n,p) = P(X=x)= Cxp 1-p)™™, x=0,1,...,n
Mean E(X)=np
Variance Var(X)=np(1-p)
S$4.12 | Standardized normal X—u
variable z= >
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H4.13

Bayes’ theorem

P(B| 4) = P(B) P(4| B)
P(B) P(4|B)+P(B)P(4|B')
P 14) P(B)P(4]5)

" P(B,)P(4| B+ P(B,)P(A| B,) + P(B,)P(A| B))

H4.14

Expected value of a
continuous random
variable X

Variance

Variance of a discrete
random variable X

Variance of a continuous
random variable X

E@)=u=[ xf()d

Var(X)=E(X - )’ =E(X*) - [EX)]

Var(X)=) (x—u) P(X =x)=) X’ P(X =x)— 4’

Var(X) =" (=)’ f()de=[ & f(x)dv- g
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85.3 | Derivative of x" f()=x" = f'(x)=nx""

S5.5
Area under a curve y =J.bydx
y=7(x), f(x)>0 a
Derivative of cosx f(x)=cosx = f'(x)=-sinx
Derivative of ¢” f(x)=¢" = f'(x)=¢"
1
Derivative of Inx f(x)=lnx = f'(x)=—
by
. dy dy du
Chain rule =o(u),where u=f(x) > —=—x—
y=g(u) S () o dn
Product rule y=uy = d_y:uﬂﬂ,d_”
dx dx
Jdu_dy
Quotient rule y=2 = d_de dx
v dx v
S$5.9 | Total distance travelled distance =J.t2|v(t)|dt
from 7, to 7, f
$5.10 | Standard integrals XM
Ix” dx = +C, n#-1
n+l
1
[~ dx=In|x|+C
X

Isinxdxz—cosx+C
Icosxdxzsinx+C

Iexdxzex+C

S$5.11
Area of region enclosed b
] A= | [ds

by a curve and x-axis
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H5.12

Derivative of f(x) from
first principles

y=f@ = L= =yg;(

f(X+h)—f(X)j
h

H5.15

Derivative of tan x

Derivative of secx
Derivative of cosecx

Derivative of cotx

Derivative of a*

Derivative of log, x

Derivative of arcsinx

Derivative of arccosx

Derivative of arctan x

Standard integral of a*

Standard integral of
arctan x

Standard integral of

arcsin x

f(x)=tanx = f'(x)=sec’x
f(x)=secx = ['(x)=secxtanx
f(x)=cosecx = f'(x)=—cosecxcotx
f(x)=cotx = ['(x)=—cosec’x

f(x)=a" = f'(x)=a"(Ina)

, 1
f(x)=log, x = f'(x)=
xIna
. , 1
f(x)=arcsinx = f'(x)=
1-x°
, 1
f(x)=arccosx = f'(x)=—
1-x?
, 1
f(x)=arctanx = f'(x)= 5
1+x
X 1 X
[a'dx=—a"+C
Ina
I 21 2dlearctan(ﬁj+c
a +x a a
1 . [ x
I—dxzarcsm = |+C, x|<a
N a
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H5.16 )
Integration by parts

Iu%@zuv—f\/%d}c or Iudv=uv—Ivdu

Maclaurin series

Maclaurin series for
special functions

H5.17 b b
Area of region enclosed A =I | y|dx or 4 :I | x|dy
by a curve and x or y-axes ‘ ‘
. b 2 b 2
Volume of revolution sz my~dx or sz - dy
(rotation) ¢ ¢
H5.18 | Euler's method Vou=y, +hxf(x,y,); x,., =x,+h,where h is a constant
(step length)
Integrating factor for [Peoax
’ €
y'+P(x)y=0(x)
H5.19 2

f(x)=f(0)+xf’(0)+%f”(0)+---

2

X
e =1l+x+—+...
21

3 5
arctanxzx—?Jr——...

5
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