SPECIALIST MATHEMATICS

Written examination 1

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: E(a +b)h
curved surface area of a cylinder: 27rh
volume of a cylinder: r*h
|
volume of a cone: Eﬁr h
. 1
volume of a pyramid: EAh
43
volume of a sphere: Em’
. 1, .
area of a triangle: Ebc sin 4
. a b c
sine rule: — = =—
sind sinB sinC
cosine rule: ¢ =a*> +b* —2abcosC

Coordinate geometry

—h) (y—kY)
ellipse: (xaz) +(yb2) =1 hyperbola: PO =1

Circular (trigometric) functions

cos’ (x) +sin’ (x) =1

1+ tan® (x) =sec’ (x) cot? (x)+1 = cosec’ (x)
sin(x + y) = sin(x)cos(y) + cos(x)sin(y) sin(x - y) = sin(x)cos(y) - cos(x)sin(y)
cos(x +y)=cos(x)cos(y)—sin(x)sin(y) cos(x—y)=cos(x)cos(y)+sin(x)sin(y)
tan(x)+tan( ) tan(x)—tan( )
tan(x " y) - 1- tan(x)tan ();) tan(x N y) B 1+ tan(x) tan();/)
cos(2x) =cos’ (x) —sin® (x) =2cos’ (x) —1=1-2sin’ (x)
sin(2x) =2 sin(x)cos(x) tan (2x) = 1 fttzrrllg;(cl)
function sin”' cos”' tan'
domain [-1, 1] -1, 1] R

T T T
L 0 s L
range [ 2,2} [,71'] ( 2,2j
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Algebra (Complex numbers)

z=x+yi=r(cosf+isinf)=rcisd
A=y ey =

2,2, =iy cis(6, + 6,)

z" =r" cis(nB) (de Moivre's theorem )

Calculus

%(x" ) =nx""

%(eax):aeax

< (10g, (x)) =+

d .
E(sm(ax)) =a cos(ax)

d .
a(cos(ax)) =—a sin(ax)

ix(tan(ax)) = a sec? (ax)

X 1-x
—x(cos_l(x)): 1ix2
_x(tani1 (x))= 1+1x2

—-T<Argz<nm

A lis(g,-6,)

Z, n

1
—dx =1
jx x =log, (x)+c

jsin(ax)dx = —lcos(ax) +c
a

Icos(ax)dx = lsin(atx) +c
a

jsecz (ax)dx = ltaln(ax) +c
a

I ! dx=sin‘1(£j+c,a>0
Va* —x* a

j 2_1 dx=cos‘1(£]+c,a>0

2 a

product rule: i(uv) = uﬂ 2t
dx dx
du
. p
quotient rule: d (ﬁj __dx
dx\ v
chain rule: d_y = d_yd_u
dx du dx
; dy
Euler’s method: If == f(x),x
dx
. d’x dv
acceleration: a=—F=—=
dt dt
constant (uniform) acceleration: v=u+at
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Vectors in two and three dimensions
r=xi+yj+zk

|g| = +y +22 =r L0, =15 €080 = XX, + Y1y, +2,2

dr dx.+d_yj+%k
t dt” dt~ dt”

Mechanics
momentum: p=my
equation of motion: R =ma
friction: F<uN
END OF FORMULA SHEET
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