MTS415118
MATHEMATICS SPECIALISED

EXTERNAL ASSESSMENT INFORMATION SHEET

SEQUENCES AND SERIES
Arithmetic u,=a+m-1)d
sequences

Sn=7Qa+m-1)d)=Z(a+?)

Geometric u, = arnl
Sequences
a(1-r") .
Sp = . ifr#1 or nawhenr=1

a |
SOO:E if |rl<1

Zn:r _ n(n2+ 1)

r=1

Z":rz n(n+ 1)(2n + 1)

6
r=1
Zn: ,  nf(n+1)°
Tt

r=1
Convergent The sequence {a,} converges to a finite limit L if, for any € > 0, 3 N(&) such that
sequence la, —L| < e vn>N
Divergent The sequence {a,} diverges to positive infinity if, for any k¥ > 0, 3 N(k) such that
sequence a,> kvn>N

The sequence {a,} diverges to negative infinity if, for any k > 0, 3 N(k) such that
a, < -k Yn>N

MacLaurin's Series | £y = £(0) + £/(0) X x + £(0) X 2 4 £77(0) X o 4 oo FID(0) x Xt
for f(x) 2! 3! n!
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MATRICES AND LINEAR TRANSFORMATIONS

Determinant of a 2 X 2 matrix

A=(a b) = detA = |A| = ad — bc

c d
Inverse of a 2 X 2 matrix _f(fa b o, 1 d -—b
A_(c d) = A _—detA(—c a),ad;tbc

Dilation matrices (a O) and (1 0)

0 1 0 a
Shear matrices (1 a) and (1 0)

0 1 a 1
Rotation matrix (Cos 6 —sin 9)

sinf cos@
Reflection matrix (cos 20 sin20 )

sin260 —cos260

Equation of a circle

centre (h, k) and radius r

x-m*+ G -k?=r?

Equation of an ellipse

centre (h, k)
horizontal semi-axis of length a
vertical semi-axis of length b

EEAY) EEAY
(=h? =k _

a? b2 1

Equation of a plane

ax +by+cz=d

Equation of a line

(xo + at,yo + bt,zy + ct),t ER

X—=Xg Y ~—Yo _ Z—Z2p

, a,b,c #0
a b c @0, ¢

(parametric form)

(symmetric form)

COMPLEX NUMBERS

For z€e C

z=a+ib=r(cosf +isinf) =rcisd =re

Re(z) =a

|z| =va2+b2=1r

i

and Im(z)=b

De Moivre’s Theorem

z" = [r(cos @ +isin0)]" = r"(cosnf + isinnb) = rcis nf = rten?
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TRIGONOMETRY

. sin@ 1 1
Identities tan6 = sech = cosec = — cotf =
cos 6 cos 6 sin@ tan 6
Pythagorean cos? 6 +sin?6 =1 1+ tan? 0 = sec?9 1+ cot? 6 = cosec?
identities
Double angle sin24 = 2sinAcos A
dentities cos 24 = cos?A—sin?A=2cos?A—1=1-2sin?4
tan 24 = 2tanA
A= tan24
Compound angle | sin(A + B) = sinA cos B + cos Asin B
dentities cos(A+ B) = cosAcosB FsinAsinB
tan(A + B) = tanA + tanB
A = FtanAtan B
2sinA cosB = sin(A + B) + sin(A — B)
2cosAsinB = sin(A + B) —sin(4A — B)
2cosAcosB = cos(A + B) + cos(A — B)
2sinAsin B = cos(A — B) — cos(4 + B)
_ ) . (C+D c—-D
smC+st=25m( )cos( )
2 2
C+D C—-D
sinC—sinD=2cos( )sin( )
2 2
C+D c—-D
cosC+cosD=2cos( )cos( )
2 2
_/C+D\ (D-C
cosC—cosD=251n( )sm( )
2 2
Exact Values o 0 i r i r T 3 2
6 4 3 2 2
sin 0 1 V2 V3 1 0 -1 0
2 | 2
cos 6 1 V3 2 1 0 -1 0 1
2 | 2
tan 0 V3 1 V3 | undefined 0 undefined 0
3
Conversion To convert from radians to degrees multiply by

To convert from degrees to radians multiply by
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CALCULUS

Definition of Derivative:

Differentiation Formulae

dy

y=fKx) =>a=f’(x) = }jg&(

fx+h) - fx)

h

Integration Formulae

)

Function Derivative Function Integral
x nxn-1 a ax +c¢
] xn xn+1
sinx cosXx +c
n+1
, (ax + b)" (ax + b)"*1
Ccos X —sinx - < 4
a(n+1)
5 1 e* e*+c
tan x sec*x or 5
COS™ X
e* eX 1 In|x|+c
x
1 sinx —cosx + ¢
log,x or Inx -
x
Arcsinx 1 CoS X sinx + ¢
1—x2
X
arcsin—+ ¢
a
1 1
arccos x e _— or
V1 —x2 a? — x?
x
—arccos—+ ¢
a
1 1 X
1 — — arctan—+ ¢
arctanx a“ +x a a
1+ x2
a* a*
a* a* Ina —tcC
Ina
1 log, x xIn|x| —x
log, x 8a L c
xlna Ina
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Differentiation Rules

Function Rule Function Rule
Product flx)-gx) fl) g+ f(x)-g'(x) u-v du g
Rule v- Ix +u I
Quotient | f(x) f@)-g() = f() - g' ) u p.du_ dv
Rule 900 PIeNE v &
Chain g{f ()} g} f'(x) y=f) dy du
Rule and u = g(x) du dx

Integration by Parts Formula:

[ 1@ g0 dx =@ 900~ [ 00 -0 dx e

Area under curve:

b b
A=fydx or A=fxdy
a a

Volume of revolution:

b b
V=njy2dx or V=njx2dy
a a
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ALGEBRAIC FORMULAE

General Quadratic Formula:

5 —b £+ Vb? — 4ac
If ax*+bx+c=0 then x =
2a
Indices Logarithms

a* x a¥ = ag*ty
a*+a¥ =a*7Y

(@¥)Y = a**V

y=a*ex=log,y a>0,y>0
log, x +log, vy = log, xy

X
log, x —log,y = loga;

y
(@)Y = Va log, x™ = nlog, x
X
(@9 = ¥ g, x = 1082
log, a
log,1=0
log,a=1

Binomial Expansion:
nn=nn-1)(n-2)(n—-3)..x 3x2x1

!
(Z) ~ 7 (nn— r)!
n n

(x+y)n = (g)x" +(1)x”‘1y +(2)x"‘2 y2 + - (n_l)xy”‘l +(

Absolute Value:

x| = {x ifx =0
—x ifx<0
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