SPECIALIST MATHEMATICS

Written examinations 1 and 2

FORMULA SHEET

Instructions

This formula sheet is provided for your reference.

Students are NOT permitted to bring mobile phones and/or any other unauthorised electronic
devices into the examination room.

Formula sheets, extracts and/or other featured content from the Victorian Curriculum and Assessment Authority (VCAA) are copyright owned by the VCAA and are used with permission. The

VCAA does not endorse this publication and makes no warranties regarding the correctness or accuracy of its content. To the extent permitted by law, the VCAA excludes all liability for any loss

or damage suffered or incurred as a result of accessing, using or relying on the content.

© VICTORIAN CURRICULUM AND ASSESSMENT AUTHORITY 2016
Version 4 — April 2016




SPECMATH EXAMS 1 & 2 (SAMPLE)

Version 4 — April 2016

Specialist Mathematics formulas

Mensuration
area of a trapezium %(a +b)h
curved surface area of a cylinder 2nrh
volume of a cylinder nrh
volume of a cone —nr*h
volume of a pyramid % Ah
4_3
volume of a sphere 37
area of a triangle %bc sin(4)
) | a b ¢
Sihe e sin(4) sin(B) sin(C)
cosine rule & =a* +b*—2ab cos ()

Circular (trigonometric) functions

cos’ (x) + sin’ =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 (¥) — 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(y) _ .y tan (x)—tan(y)
tan(x+y) = 1—tan(x)tan(y) tan(x =) 1+ tan(x)tan(y)
cos (2x) = cos? (x)— sin’ x)=2 cos? x)—-1=1-2 sin’ (x)
sin (2x) = 2 sin (x) cos (x) tan (2x) = Ztn(x)

1-tan? (x)
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Circular (trigonometric) functions — continued

SPECMATH EXAMS 1 & 2 (SAMPLE)

Function sin’l(arcsin) cosﬁl(arccos) tanﬁl(arctan)
Domain [1, 1] [1, 1] R
R T T [0, 7] T T
ange -, = , =z
& 22 & 2’2

Algebra (complex numbers)

z=Xx+iy= r(cos(9)+isin(9)) =rcis(0)

|z|= x2-|—y =r

—-r<Arg(z)<rm

2,2, = 11, cis (0, + 0,)

zZy F
%zéms(@l -0,)

2" =" cis(nf) (de Moivre’s theorem)

Probability and statistics

for random variables X and Y

E(aX + b) =aE(X)+ b
E(aX+ bY)=aE(X) + bE(Y)
var(aX + b) = azvar(X )

for independent random variables X and Y

var(aX + bY) = azvar(X )+ bzvar( Y)

approximate confidence interval for u

distribution of sample mean X

mean E(X)z U

. =\ O
variance Var( X ) =
n

TURN OVER
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Calculus
i(xn):nxn71 xndszanrl-i-C,}’li—l
dx J n+l1
* 1
i(eax):aew‘ e“dx=—e" +¢
dx J a

d 1
d (loge(x)) - ;

X

.ldx =log, |x|+ ¢
x

%(sin (ax)) = acos (ax)

sin (ax)dx = 1 cos(ax)+c
a

%(cos (ax)) =—asin (ax)

cos(ax)dx = lsin (ax)+c
a

%(tan (ax)) = asec® (ax)

i 1
sec’ (ax)dx =—tan(ax)+c
a

%(sin_l(x)) =

. x
— dx=sin'| = +c,a>0
2 a

1—-x YNa®—x
d _ -1 —
—(cos 1(x)): ! dx=cos‘1[£j+c,a>0
dx 1— 2 J 2 2 a
i(tan_l(x)): 1 3 2a za'x:tan_1 (£j+c
dx 1+x Ja“+x a

(ax+b)"dx = !
a(n

(ax+b)" e, n=-1

+1)

1

(ax + b)_ldx =—log, |ax + b| +c
a

v du
product rule —(wv)=u—+v—
dx dx dx
du av
. Vo —u-——
quotient rule d [ﬂj __dx _dx
dx e
chain rule ﬂ = @@
dx du dx
, dy
Euler’s method If £=f(x), xo=aandy,=b,thenx ., =x +h and y =y +hf(x)
, d’x dv dv d ( 1 zj
acceleration =L ==y ="y
darr  dt dx dx\2
X, 5
arc length I yI+ (f'(x))2 dx or J. \/(x’(f))2 + ()”(f))2 dt
X 4

Vectors in two and three dimensions

r=xi+yj+zk

|t|=yx*+)y*+ 22 =r

dr dx. dy. dz
r=—=—i+—j+—k
Todt dtT odt* dt”

=
—

LIy =11 cos(0) =x1xy + Y Vo + 212,

Mechanics
momentum p=my
equation of motion R=ma

END OF FORMULA SHEET



