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VCE Specialist Mathematics Units 3 & 4 Trial Examination 2 Formula Sheet

SPECIALIST MATHEMATICS FORMULAS

Mensuration

area of a trapezium: %(a +b)h

curved surface area of a cylinder: 2m;rh

volume of a cylinder: arh
volume of a cone: %:7'[ rh
volume of a pyramid: %Ah
4 3
volume of a sphere: 3T
area of a triangle: %bc sinA
sine rule: a _ b __c
' sinA  sinB  sinC
cosine rule: ¢*=a’+b*—2abcosC

Coordinate geometry

2 2 2 2
ellipse: (x _Zh) + U _zk) =1 hyperbola: (x _zh) _Q _zk) =1
a b a b
Circular (trigonometric) functions
2 .2

cos (x)+sin"(x)=1
1+ tanz(x) = secz(x) cot2(x) +1= cosecz(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 +y) = tan(x) + tan(y) tan(x — y) = tan(x) — tan(y)

1 —tan(x)tan(y) 1 + tan(x)tan(y)

cos(2x) = cos”(x) — sin’(x) = 2cos " (x) — 1 = 1 — 2sin”(x)

2tan(x
sin(2x) = 25sin (x)cos (x) ta“(zx)=—1 ) (2())
—tan”(x
function sin”! cos”! tan”"
domain [-1, 1] [-1,1] R
T T
range |:_§’ §:| [07 ‘T[] (_53 5)
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Algebra (complex numbers)

z=x+yi=r(cosf+isinf) = rcisf
ol = o2 +y =7

212, =T F,Cis(0, +0,)

7' =r"cis(nf) (de Moivre’s theorem)

Calculus

d ny _ n—1

E(x )=nx

d ax _ ax

a(e )=ae

d 1

d—(loge(x)) ==
X X

i( sin(ax)) = acos(ax)
dx

d _ .
—(cos(ax)) =-asin(ax)
dx

4 (tan(ax)) = asec*(ax)
dx

d, . -1 1
—( S1In =
O = ==
d -1 -1
—(cos =
dx( (x)) m
d -1 1
—(tan (x)) =
dx 1+x°
product rule: di(uv) = ug—; + v%‘
X
(el
. . d(uy_ dx dx
quotient rule: &) i
X v
chain rule: ;ﬂ = Z—y;ﬂ’
x dudx
Euler’s method: dy

-t <Arg(z)<m

Z ry .
2= —cis(6,-0,)
Z
o
1
x"dx = Xy, ne-1
n+1
[
[ 1
edx==e"+¢
a

)—lcdx =log.|x| + ¢, for x>0

sin(ax)dx = —1cos(ax) +c
a

cos(ax)dx = }Zsin(ax) +c

secz(ax)dx = ltan(ax) +c
a

1

2
a

. -1 x
dx = sin (—)+c,a>0
2 a

-1

2
a

1 x
dx = cos (—)+c, a>0
a

X
Jre

a

2
—X

a -1
2dx: tan (
+x

2
a

Ifd—zf(x), xp=a and y,=b, thenx, ,=x,+h and y,,, =y, + hf(x,)
X

S _dzx_dv_ dv_d(1l 2
acceleration: a=—====y—=_"| =y
arr dtdx dx\2
. . 1 2 ) 1
constant (uniform) acceleration: v =u+ at s=ut+ Eat vi=u" +2as 5= E(u + V)t
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Vectors in two and three dimensions
r=xi+yj+zk

[2 2. 2 - -
lf|=nx"+y +2 =r L0y =rrpc08(0) = X%, + 1), + 212,

codr_dx, dy. dz
f_dt_dtl+dt*l+dtl~(

Mechanics

momentum: p=my

equation of motion: R=ma

sliding friction: F<uN

END OF FORMULA SHEET
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