Wik

Sample 2027

NSW

GOVERNMENT

NSW Education Standards Authority

Mathematics Extension 1

HIGHER SCHOOL CERTIFICATE EXAMINATION

Mathematics Extension 1
Trigonometric functions

Compound angles
sin(A + B) = sinAcos B + cos Asin B

cos(A + B) = cosAcos B — sinAsin B

tanA + tan B

tan(A +B) = —————
l1—tanAtan B

2

sin“nx = %(1 — cos 2nx)

cos’nx = %(1 + cos 2nx)

Functions

For ax> +bx*+cx+d = 0:
a+ﬂ+y=—§

c

0/,8+a7+ﬁ7/:g

and affy = —%

Binomial distribution

P(X=r)="Cp'(1-p)"~"
X ~ Bin(n, p)

E(X)=np
Var(X) = np(1-p)

Combinatorics

!
(”) e
r r(n—r)!
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Function

y=sin"! £(x)

y=cos™ f(x)

y=tan"' £(x)

Integral calculus

~

J a2—x

n

) a?+x

Differential calculus

Derivative

dy (%)

- Ji-[r)

dy __ f(x)

dx h—[f(x)]z

dy /(%)

dx 1+ /()]

¥dx = sin_l(f] +c
) a

a 1 x
dx = tan 1(—) +c
2 a

Vectors

where u = xji+y,j

and v =x,i+y,j

(x +y)n =" Oxn + nclxn—1y+ nczxn—2y2+ R nCn—lxyn_l + ncnyn

1=

‘u‘=|xi+yj‘=\/x2+y2

u-v=|ullv[cosd=xx,+yy,

. a-b
proj,a = (W)b = (a-



Mathematics Advanced

Measurement
Length Surface area
l=i><27rr A =27 + 2nrh
360
A = 4rnr?
Area
0 Volume

A=—X 7[}"2 1

360 V=—Ah

h 3
A = —(Cl + b) 4

2 V= 57[}"3

Logarithmic and

1
log,a*=x=qa"%"

log, x

log x = " L
0g,a

at = exlna

exponential functions

Functions

_ —b*b* —4dac

x_
2a

Relations
(x—a)2+(y—b)2=r2

Financial mathematics

FV=PV(1+ r)”

Sequences and series
a,=a+ (n ~-1)d

S, =g[2a+(n—l)d]=g(a+an)

an:ar”_1
1_ n
n:a( r),r;tl
1-r
S, = a , r|<1

Trigonometric functions

SecA = , COSA

COSA

CosecA = , sin

Sin

COSA .
COtA = ——, sinA
sinA

2

cos?x + sinx = 1

sinA:%, cosA:a—dJ, tanA:ﬂ
hyp hyp adj
1
A =—absinC o
2 2 45 |
a b c
= = 45°
sinA sinB sinC —1E
2 =a*+b*-2abcosC
2 2 2
COS C = % 300
a
2 V3
[=r0
A= %rze 60° [
1

Trigonometric identities

%0

A+#0

#0



Differential calculus

Function Derivative
n dy ’ n—l
y=£(x) O O
X
dy dv du
y=uv — =uy—+v—
dx dx dx
dy dy du
y = g(u) where u= f(x) iR
du dv
V——u—
_u dy _ dx  dx
Y \% d_x V2
) dy
y = sin f(x) — = f"(x)cos f(x)
dx
dy N s
y = cos f(x) —=—/"(x)sin f(x)
dx
dy ’ 2
y = tan f(x) — = f'(x)sec” f(x)
dx
£(x) Ay _ o0 N, /()
y=e — = f'(x)e
dx
d “(x
y=1In£(x) & _ L)
dx  f(x)
y=a* @ =(Ina)a*
dx
dy 1
= l i
Y= 08 dx xlna

Integral calculus

Jf,(x)[f(x)]”dx = ﬁ[f(x)]n+l+ c

where n # -1

J(x)sin f(x)dx =—cos f(x)+c

J(x)cos f(x)dx =sin f(x)+c

~

F'(x)sec? £(x)dx = tan f(x) +c

~

f’(x)ef(x)dx =e/Wic

(/') _
] 70 dx =In| f(x)|+c

(" X
a’dx =

+c
Ina

rb

J(x)dx

Joa

D@ sy () s, )]

where a = x, and b= X,

Statistical analysis Discrete random variables Probability
_x-pu E(X)=u P(AnB)=P(A)P(B)
o _ 2
Var(X) =E[(X - )’] P(A U B) = P(A) + P(B) - P(A " B)

Normal distribution

e approximately 68% of scores have
z-scores between -1 and 1

e approximately 95% of scores have
z-scores between -2 and 2

e approximately 99.7% of scores have
z-scores between -3 and 3

Continuous random variables

P(X <x)=F(x) :fo(t)dt

P(ANB)

P(5) P(B)#0

P(A|B) =

a

b
P(a<X<b):J’ S(x)dx
b a
E(X):M:J xf(x)dx
“ b
Var(X)zE(Xz)—uzzj x2 f(x)dx — u?

_3_
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