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Vectors
Magnitude: |(a1, a,, a3)| = w]alz +a2+a?
Dot product: a-b =lallblcos@=a b +ab,+ab,
Triangle inequality: |a+ b|<|a|+]b|
Vector equation of a line in space: one point and the slope: r=a-+.b
two points A and B: r=a+ A(b—a)
: . . X—a, y—a, z-—a,
Cartesian equations of a line in space: = =
bl b2 b3

Parametric form of vector equation of
a line in space: x=a, t4b,....(1)

Vector equation of a plane in space: ren=c or r=a-+ b + uc
Cartesian equation of a plane: ax +by +cz=d
Vector cross product: axb =|al|b| sinf n where

|]a| = the magnitude of vector a

Ib|= the magnitude of vector b
0 is the angle between a and b and
n is the unit vector perpendicular to vectors a and b

a b

Given a a, and b= b; then
aZ bZ
a, avbz — azby

axb=|a
y
a

z

X Z

bx
x |b, =lab — ab
b ab —ab
Xy y X
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Trigonometry

a b __c
sind ~ sinB ~ sinC
a*=b>+c*—2bc cosA

In any triangle ABC:

_b2 +c2—a?
cosA = b
1
A= 3absinC

In a circle of radius 7, for an arc subtending angle 6 (radians) at the centre:
Length ofarc  =ré6

Area of segment z% r? (6 — sin0) Area of sector = %rzﬁ
Identities: cos2 H+sin2@=1 cos 260 = cos?6 — sin?6

cos (0 + ¢) =cosf cose F sinf sing = 2cos?0 -1

=1 -2sin*0
sin (B £ ¢) =sinf cosg = cosd sing sin26 = 2sinf cosf
tanf + tang 2tan 6

tan (0£9) = T=anbtang tan20=1_tn2g

lim sinx _ lim I —cosx _

x—=0 x x—0 X

d’x
Simple Harmonic Motion: If "7z =—k’x then x = Asin(kt +a) or x = Acos(kt +3) and

v 2= k? (4* — x*), where A4 is the amplitude of the motion, « and S are phase angles, v is the velocity
and x is the displacement.

See next page
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Functions
Differentiation: If x) =y then f'(x) = % If f{lx) =x"then f'(x) = nx""
1
If f{x) =e*then f'(x) =" If f{x) =In x then f"(x) = X
If f{x) = sin x then f'(x) = cos x If f{x) = cos x then f'(x) = —sin x
1
If fix) = tan x then f"(x) = sec’x = 552
Product rule: If y =f(x) g(x) Ify=uv
o , or dy du dv
then y' = f"(x) g(x) + f(x) g'(x) then d eV g
Jx) u
Quotient rule: Ify="—-+ fy=73
Y g(x) or Yo du dv
then v’ = J'(x) g(x) — f(x) g'(x) dy  dx V!
g (200) then Gr= —
dy
Incremental formula:  Jy = I ox or flx+h)—f(x)=f"(x)h
Chain rule: Ify = f(g(x)) If y = f(u) and u = g(x)
- > dy _dy du
then "= 1(g(x)) g'(x) then v = du * dx
Integration:
xnﬂ
Powers: _[x"dx =, 11 Ten#-l
_ 1
Exponentials: Iede =e*+c¢ Logarithms: I;dx =Inlxl+¢
Trigonometric: fsin Xdx=—cosx+c

Icosxdxzsinx+c

Iseczx dx=tanx +c¢

Fundamental Theorem of Calculus:

I fai=fy and 2 f@dx=1(b)~f(@

See next page
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Functions

Quadratic function: —b +\ b —dac
Ify=ax’+bx +c¢ and y=0, thenx = 2u forxe C

, { x, forx>0
Absolute value function: |x| = 1_x forx <0

Complex numbers

Forz=a +ib, where j>=-1

Argument:
Modulus: mod z = |z]| = |a+ib|=m=r
Product: 2, z,| = |z |7
Quotient: gl :|2_1|
Ll 7
Polar form:

For z=rcis@, where r =|z| and 6 = arg z:
cis(@ + ¢) = cis O cis ¢
1
cis(—0) = cis @

zz,=rr,cis(0+ o)

For complex conjugates:
z=a+ bi

z=rcis b

See next page

b
argz=0,wheretan 0=, and —7<0<nx

arg (z,z,) = argz, targz,

z
1

arg ;= argz —argz,
2

cis@= cos @+ isinf

cis(0) =1
Zl rl

Z—2=Zcis(0—¢)
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Exponentials and logarithms

7 MATHEMATICS SPECIALIST

For a, b>0and m, n real:

aman — am+n
a’=1
(am)" — amn

For m an integer and n a positive integer:

F=Na

For a, b, y, m and n positive real and £ real:
I=a"=1log 1=0
log mn = log m+log n

log,m
log,m = log,a

ar_ bk
If dt = kP, then P=P,e

Mathematical reasoning

am
a—n =qm""
1
afn = a
(Cl b)m — ambm

a ="am=Na)"

y=a‘=log y=x

a=a'elog a=1

(change of base) log (m") =k log, m

De Moivre's theorem:

(cis B)" =

(cos @+ isin )"

(cis 0)" = cos nf + isin n

z"=|z|"cis (nh)

1 1

z' =z [cos

0+ 2nk
q

0+ 2nk

]] for k an integer

]Jrisin

See next page
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Measurement
Circle: C=2nr=rnD, where Cis the circumference, r is the radius and
D is the diameter
A =nr?, where 4 is the area
Triangle: A= %bh, where b is the base and / is the perpendicular height
Parallelogram: A =bh
Trapezium: A= %(a + b)h, where a and b are the lengths of the parallel sides
Prism: V= Ah, where V'is the volume and 4 is the area of the base
Pyramid: V= %Ah
Cylinder: S=2nrh+ 2xr* where Sis the total surface area
V=mnrh
Cone: S =nrs + r?, where s is the slant height
V=%7tr2h
Sphere: S=4xr?
V= % wr?

Chance and Data

A confidence interval for the mean of a population is:

X-z

<ls

<u<X+z

SIS

where u is the population mean,

o is the population standard deviation,
X is the sample mean,

n is the sample size,

z is the cut off value on the standard normal distribution corresponding to the confidence level.

Z X O\2
Sample size: n= (T ) where d is the required value of the difference from the mean.

Note: Any additional formulas identified by the examination panel as necessary will be
included in the body of the particular question.



