Government of Western Australia

School Curriculum and Standards Authority \ (‘N ACE

Western Australian Certificate of Education

MATHEMATICS: SPECIALIST

UNITS 3C AND 3D

FORMULA SHEET
2013

Copyright
© School Curriculum and Standards Authority, 2013

This document—apart from any third party copyright material contained in it—may be freely copied, or communicated on an intranet,
for non-commercial purposes by educational institutions, provided that it is not changed in any way and that the School Curriculum
and Standards Authority is acknowledged as the copyright owner.

Copying or communication for any other purpose can be done only within the terms of the Copyright Act or by permission of the
Authority.

Copying or communication of any third party copyright material contained in this document can be done only within the terms of the
Copyright Act or by permission of the copyright owners.

This document is valid for teaching and examining until 31 December 2013.

Mathematics Specialist 3C and 3D Formula Sheet updated January 2013 Ref: 13-096



MATHEMATICS: SPECIALIST 2 FORMULA SHEET
UNITS 3C AND 3D

Index

Vectors 3
Trigonometry 3
Functions 4
Matrices 5
Complex numbers 6
Exponentials and logarithms 7
Mathematical reasoning 7
Measurement 8

See next page



FORMULA SHEET 3 MATHEMATICS: SPECIALIST
UNITS 3C AND 3D

Vectors
Magnitude: |(a1’ a,, a3)| — w]alz +a+a
Dot product: a-b =lallblcos@=ab +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, zZ—d,
Cartesian equations of a line in space: = =
bl b2 b3

Parametric form of vector equation of a line in space:

Vector equation of a plane in space: ren=c or r=a-+ b + uc

Trigonometry

In any triangle ABC: a b __c
sind ~ sinB ~ sinC

a*=b>+c*—2bc cosA

_b2 +c— g2

COSA_—?_bc
1

A= 3absinC

In a circle of radius r, for an arc subtending angle @ (radians) at the centre:

Length ofarc  =r6

Area of segment z% r? (6 — sin0) Area of sector = %rZG
Identities: cos? O +sin’f=1 cos 260 = cos?6 —sin?0

cos (0 = ¢) =cosf cosg ¥ sinf sing =2c0s?0 - 1

=1 -2sin*0
sin (A £ @) =sinf cosg + cosd sing sin26 = 2sinf cosf
tand + tang 2tan 6

tan (0+9) = T=tand tang tan20= 1 "n2g

lim sinx _ 1 lim 1l —cosx _ 0

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 f 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{x) =x" then f'(x) = nx""
1
If f{x) =e*then f'(x) =" If f{x) =In x then f"(x) = X
If A{x) = sin x then f"(x) = cos x If Ax) = cos x then f"(x) = —sin x
If fix) = tan x then f7(x) = sec’x = 552
Product rule: If y =1(x) g(x) Ify=uv
- o dy_du o dv
then y' = f"(x) g(x) + f(x) g'(x) then VT ax
JSx) u
Quotient rule: Ify="-5 fy= 7,
Y g or Yo du dv
then v’ = J'(x) glx) —f(x) g'(x) dy """ dx
g (200)) then = — 7
dy
Incremental formula:  dy ~ I ox or fx+h)—f(x)=f"(x)h
Chain rule: If y = f(g(x))
then y'= fi(a(x)) g'(x) If y =f(u) and u = g(x)
or
LD du
then e = du * &
Integration:
n+l
Powers: Jx”dx =, 1 Ten#-1
_ 1
Exponentials: Iede =e*+c¢ Logarithms: I;dx = Inlxl+¢
Trigonometric: .fsin xdx=—-cosx+c

Icosxdxzsinx+c

1
jm dx=tanx +c¢

Fundamental Theorem of Calculus:

S fpai=fey and [2f@dx=fb) - f(@

See next page
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Functions
Quadratic function: —b +\ b —dac
Ify=ax’+bx +c¢ and y=0, thenx = 2 forxe C
Piecewise-defined functions:
_ { x, forx>0
Absolute value function: |x| = =, forx<0
1, forx>0
Sign function: sgn(x) =4 0, forx=0
1—1, forx<0
Greatest integer function: int (x) = greatest integer < x for all x
Matrices
ab 1 d —b
lfA=|. 4 |then|4|= detd =ad — bc A= Tad=bo) |- a

o a0
Dilation = 0 a

cos § —sin 01

Rotation = lsin 6 cosb

1 a 10
Shear = [O 1]or [a 1]

cos 20  sin 201

Reflection = lsin 20 —cos 20

See next page
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Complex numbers

Forz=a + ib, where i*=—1

b
Argument: argz=0,wheretanf=_,and 7<0<m
Modulus: mod z=|z| = |a + ib| =Na*+ b*=r
PrOdUCt: |Zl ZZ| - |Zl| |ZZ| arg (Z] Zz) = arg Z] + arg Zz
z
Quotient: it arg z_; Targz —argz,
Z| |7
Polar form:
Forz=rcisO, where r =|z| and = arg z:
cis(@ + p) = cis f cis ¢ cis = cos @+ isin @
1 .
cis(—60) = cis b cis(0) = 1

o n

ZIZZZFIFZCiS(0+¢) z:ZCIS(G_(p)

Exponential form:
z=re'’, where r=|z| and 0 = arg z

For complex conjugates:

z=a+ bi z=a— bi
z=rcis 0 z=rcis (-0)
z=re" z=re"
zz=|z Zl:i_:é_lz
z 5=+ 25,727,

See next page
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For a, b>0and m, n real:

(am)n — amn

For m an integer and n a positive integer:

=N

For a, b, y, m and n positive real and £ real:
I=a’=log 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

(change of base)

am
a—nz a™"
1
afn = an
(Cl b)m — am bm

o == ()"

y=a‘=log y=x

a=a'elog a=1

log (m") =k log, m

De Moivre's theorem:

(cis 8)" = (cos 0 + isin O)"
(cis 8)" = cos nf + isin nd

z"=|z|"cis (nh)

1 1

z' =z [cos

See next page

0+ 2nk
q

0+ an] + isin

]] for k an integer.
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Measurement
Circle: C=2zr=rD, where Cis the circumference,

ris the radius and D is the diameter

A = nr?, where A is the area
Triangle: A= lbh, where b is the base and /7 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 S is the total surface area

V=mnrh
Cone: S =nrs + r?, where s is the slant height

V=%7tr2h
Sphere: S=A4rr?

_4
V= 3 wr3

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



