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Priorlearning

Area of a parallelogram
A="bh
Area of a triangle
A=3(bh)
Area of a trapezoid
A=12%(a+bh
Area of a circle
A=mr?
Circumference of a circle
C =2nr
Volume of a cuboid
V =lwh
Volume of a cylinder
V =narh
Volume of a prism
V = Ah
Area of the curved surface of a cylinder
A =2nrh
Distance between two points (z1,y1) and (z2,y2)
(z1 — )% + (y1 — 92)?
Midpoint of a line segment
<m1+z2 Y1 +Z’Jz)
2 2

Number and algebra

nth term of an arithmetic sequence
u, =u; + (n—1)d
sum of n terms of an arithmetic sequence

Sy = §(2u1+(n—1)d); Sn = g(ul + up)

nth term of a geometric sequence
Un = urr™
sum of n terms of a finite geometric sequence
ur(r” —1 up (1 —r"
g mb" ) wm(o)
r—1 1—r

Compound interest

FV =PV x (1+—)"
= X —_—

(1+ 5505

Exponents and logarithms

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

Exponents and logarithms

log, zy = log,  + log, y

log, I_ log, z — log, y
y

log, 2™ = mlog, =
log, =
= 28b
log, a
sum of an infinite geometric sequence

ul

Seo=1——, Irl<1

Binomial theoremn € N

(a+b)" =a"+"Cia" b+ +"Cra" b o+ B"

n!
nQ, = —
rl(n —r)!
Combinations
n!
nCT -
rli(n —r)!
Permutations
n!
np, —

(n—r)!
Extension of binomial theorem, n € Q
2

b —1) (b
(a+b)"=a" (1+n (—) o=l (—) +>

a 2! a
Complex numbers
z=a+bi
Modulus-argument (polar) and exponential
(Euler) form
z=r(cosd +isinf) = re
De Moivre's theorem
[r(cos6 + isin 9)}" = 7"(cosnf + isinnd) =

inf .
e = r" cisnf

Equations of a straight line
y=mz+c¢ azr+by+d=0;

10 = pcis@

y—y1=m(z —x1)

Gradient formula
2 — Y1
m= ¥ Y
Ty — X1
Axis of symmetry of the graph of a quadratic
function

f(z) = az® + bz + ¢ = axis of symmetry is & = o
a
Solutions of a quadratic equation
—b =+ /b2 — 4
amz+bz+c:0 = IZZ—M’ a#0
a

Discriminant

A =b* —dac

Exponential and logarithmic functions
o = ezlna; log, a* = z = %8 T
Sum and product of the roots of polynomial
equations

n
Sum is 7%71; product is m
u‘ﬂ n
Geometry and trigo etry
Distance between two points (z1,y1,21) and
(2,92, 22)
d=+/(z1 — 22)> + (y1 — 92)* + (21 — 22)?
Midpoint of a line segment
(1‘1 +T2 Y1+ Z1+Z2)
2 2 72
Volume of a right-pyramid
V =34h
Volume of aright cone
V= %M‘Zh
Area of the curved surface of a cone
A=mrl
Volume of a sphere
V= %7”‘3
Surface area of a sphere
A= 4nr?

Sine rule

)

sinB  sinC
Cosine rule
a’+ b —c?

2 2 g2 X
¢ =a +b —2abcosC; b

cosC =
Area of a triangle

A= %ab sin C'

Length of an arc (radians)

l=r0

Area of a sector (radians)

A= %7'20

Identity for tan 6

tan g — sin 6
cosf

Pythagorean identity

cos® @ +sin* 6 = 1

Double angle identities

sin 20 = 2sin 6 cos 6

c0s 20 = cos?§ — sin® = 2cos?f — 1 =1 — 2sin’6

Reciprocal trigonometric identities

~ sinf

Pythagorean identities

1+ tan? 0 = sec’ 0

1+ cot? @ = cosec’d

Compound angle identities

sin(A & B) = sin Acos B =+ cos Asin B

cos(A £ B) = cos A cos B F sin Asin B
tan A + tan B

1 Ftan Atan B

Double angle identity for tan

tan 20 2tand
ans = 1—tan?6

Magnitude of a vector

v} + v3 + v}

Scalar product

VW = VW1 + V2w2 + v3W3

tan(A+ B) =

|v| =

v-w = |v||w|cosd

Angle between two vectors
V1w + V2w2 + VW3

cosf =
|v||w]
Vector equation of a line
r=a+ b
Parametric form of the equation of a line
z=x0+Al, y=ww+AIm, z=2+n

Cartesian equations of a line
T—To Y—Y 22— 20

l m n
Vector product:
V2W3 — V3W2
V3w — U Wy
V1Wy — VW

VX W=

v x w| = |v||w]|siné
Area of a parallelogram
A=|vxw|

Vector equation of a plane
r=a+ Ab+ uc

Equation of a plane (using the normal vector)
r-n=a-n

Cartesian equation of a plane
ax +by+cz=d

Statistics and probability

Interquartile range
IQR = Q3 — Q1
Mean, z, of a set of data
S fimi
n

Probability of an event A

n(A)
Complementary events
P(A)+P(4) =1
Combined events
P(AUB) = P(4) + P(B) - P(AN B)
Mutually exclusive events
P(AUB) = P(A) + P(B)
Conditional probability

P(ANB)

Independent events
P(AN B) = P(A)P(B)
Expected value of a discrete random variable X

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

Binomial distribution X ~ B(n,p)

T =

Mean

E(X)=np

Variance

Var(X) = np(1 —p)

Standardized normal variable

_T— kK
T o
Bayes' theorem
poLA) - PBIPUAB)

P(B)P(A|B) + P(B')P(A|B")
P(Bi|A) =
B P(B;) P(A|B;)

P(B,)P(A|By) + P(B,)P(A|B,) + P(B,)P(A|Bj)
Variance o2

k k
2 Di filwi —p)? _ i fﬂ?zz 7#2

o= =
n n

Standard deviation o

S filwi— p)?
n

Linear transformation of a single random variable

E(aX +b) =aBE(X) +b
Var(aX +b) = a* Var(X)

Expected value of a continuous random variable

x (9
E(X):p,:/ z f(z)dz

o=

Variance

Var(X) = E[(X - p)*] = E(X?) - [E(X)]
Variance of a discrete random variable X
Var(X) =Y (z — p)?P(X =2) = Y _a?P(X =) — pi?
Variance of a continuous random variable X

Va0 = [ @ wpfe)te = [ L) de -

Calculus

Derivative of z"
fl@)=a" = f'(z) = na""
Integral of z"
Zn+1
z"dx = C, n#-1
/ Lo+, n#

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

b
A:/ ydx

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

2

Derivative of cos z

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

fz)=e"= fl(z) =&

Derivative of Inz

1
@)=tz = f(z) =
Chain rule
- - dy dy du
y = g(u), where u = f(z) = I X o
Product rule
dy dv du
Y=uv = — =U— +v—

Quotient rule

d d
_v vy —ug
v dz v?
Acceleration
dv  d?%s
Todt - de?

Distance travelled from ¢; to ¢,

distance:/ [v(t)|dt

Displacement from ¢; to ¢y

2
displacement = / v(t)dt
t1
Standard integrals

/ldmzln\z\JrC

z

/sinzdm: —cosz+C
/cosmdz:sinm+C

/e’dw:ez+C

Area of region enclosed by a curve and z-axis

b
A=/ |yl dz

Derivative of f(z) from first principles

v= 1) = P = o) = oy (L)

Standard derivatives: tan x

f(z) = tanz = f'(z) = sec’z

secx

f(z) =secz = f'(z) =secztanz
cosecz (S

f(z) = cosecz = f'(z) = —coseczcot =
cotx

f(z) = cot z = f'(x) = —cosec’x

o (8

f(@) = a* = f(z) = a*(na)

log, = L3

f(&) = log, 2 = f/(2) = —
zlna
arcsinz (a8
f(z) = arcsinz = f'(z) = !
1— 2?2

arccos z (a3

f(z) = arccosz = f'(z) = —

arctan
z) = arctanz = f'(z) = ——
Standard integrals
1
/az de = —a" +C

Ina

1 1 T

/—2 2dw:—arctan(—)+6’
a® + T a a

L4 n(2)+c, lol<

———dz = arcsin ( — z| <a
Vs a ’

Integration by parts

/uﬁda::m;fl/v%dm or /udv:uyf/lydu

Area of region enclosed by a curve and y-axis

b
Az/lﬂ@

Volume of revolution about the z or y-axes

b b
V:/ﬂyde or V:/Tril)2dy

Euler's method

Ynt1 = Yn + X f(Zn,Yn); Tn1 =Tn+h
Integrating factor for y’ + P(z)y = Q(z)

ef P(z)dx

Maclaurin series
2
T
(@) = £(0) +2f'(0) + 57 £"(0) + ..
Maclaurin series for special functions
2

e =lto+ ...

2!

z?2 28
In(l+z)=2— —+ ——...
(1+2) 5 T3
. 8 x°
s1ncc:m—§+§f

¢ =z

coszzl—ﬁJer
P B

arctanz—zf?-‘r?—...

4
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