SPECIALIST MATHEMATICS
UNIT 4

Written examination 2

FORMULA SHEET

Directions to students

Remove this formula sheet during reading time.

This formula sheet is provided as a reference.
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Specialist Mathematics Formulas
Mensuration

. 1
area of a trapezium: 3 a+b h
curved surface area of a cylinder: 2zrh
volume of a cylinder: zrh
1 .
volume of a cone: §7r|’ h
. 1
volume of a pyramid: 3 Ah
4 3
volume of a sphere: gﬂl’
. 1, .
area of a triangle: Ebcsm A
. a b c
sine rule: — = = —
sinA sinB sinC
cosine rule: c? =a’ +b? —2abcosC

Coordinate geometry

2 2
o x—h y—k _ x—h y—k
ellipse: ¥ + o’ =1 hyperbola: Z =1
Circular (trigometric) functions
cos? x +sin? x =1
1+tan® x =sec?® x cot® x +1=cosec® x
sin X+Yy =sin X COS y +C0S X Sin y sin Xx—y =sin X COS y —COS X Sin y
COS X+Y =C0S X COS Yy —sin X sin y COS X—Y =C0S X COS Yy +sin X sin y
tan X +tan y tan x —tan y
tan x+y = tan x—-y =
l-tan X tan y l+tan X tan y
cos 2x =cos® x —sin? x =2cos’ x —1=1-2sin? x
sin 2x =2sin X co0s X 2tan x
tan 2x =——5—
1-tan® x
function sint cos™ tan™
domain [-1, 1] [-1, 1] R
range zz 0,7 (_E Zj
g 22 ’ 22
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Algebra (Complex numbers)
Z=X+Yyi=r cos@+isingd =rcisd

|Z|= X2+y2:r -T<Argz<rw
. z n o
412, =, Cis 6,+6, “L="cis -6,
Z, h

2" =r"cis n@ de Moivre's theorem

Calculus
d X" =nx"? J'x“dx=ix”+1+c,n¢—1
dx n+1
d e =ae¥ eaxdx=£ea"+c
dx a
d 1 1
— log, x == —dx=log, x +cC
o log, x =2 [ dx=log,
d . . 1
— sin ax =acos ax sin ax dx=-=cos ax +¢C
dx a
d . 1.
— €0S ax =-asin ax _[cos ax dx=-=sin ax +c
dx a
— tan ax =asec” ax .fsec ax dx=—tan ax +c
dx a
d . 1 1 . X
— sinm” x = ——dx=sin""| = |+c,a>0
dx 1- x? J’\/az —x? (aj
d _ -1 -
— cost x = f—ldx:cos‘1(5j+c,a>0
dx 1-x2 a? —x? a
d a 1 a _{xj
— tan" x = dx=tan™"| — |+cC
dx 1+x° -[a2 + X a
d dv  du
product rule: — W =Uu—+V—
dx dx  dx
du dv
. V— —U-—
quotient rule: dfu)_"dx " dx
dx v V2
chain rule: ﬂ :ﬂd_u
dx du dx
Euler’s method: If % =f x,X,=aandy, =b, thenx,,, =x,+handy,,, =y, +hf X,
. d°x dv dv d(1,
acceleration: a=——F=—=V—=—|_V
dt dt dx dx\2
; : 1 . 2 2 1
constant (uniform) acceleration: v=u-+at s:ut+5at VS =U” +2as S:E u+vt
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Vectors in two and three dimensions
[=Xxi+yj+zK

=Ty =1

dr_dxi+dy.+dz

Mechanics
momentum:

equation of motion:

friction:

[0, = [, COSO =X X, + V1Y, +212,
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END OF FORMULA SHEET
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