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Question 1 (5 marks)

a) Differentiate with respect to x:

_ 1
i) y=8x+;.

_ 4
moy= 3x—1
b) Simplify the following expression: 1 — cos?6

tan @

Continued on next page
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Question 2 (5 marks) - Start your answer on a new page.

a)
Not to scale
114 cm

57 cm

123 cm
A

What is the area of triangle ABC to the nearest square centimetre? 1

b) The diagram below shows four cafés in a park, labelled 4, B, C and D.

There are straight paths joining the cafés.

250 121°

A 100 m B 85 m C

i) Show by calculations that the distance BD is 220m 1
(to the nearest metre).

ii) Find the size of ZADB, correct to the nearest degree. 1
iii) Lisa walks from A to B to D. How many extra metres does she 2
walk compared to if she had walked directly from A to D?

Answer to the nearest metre.

Continued on next page
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Question 3 (5 marks) - Start your answer on a new page.

a) Differentiate f(x) = 4x2 — 5x, using the method of first principles. 3
— 3 . dy

b) If y=0Q2x+1)3x+4)?, find - 2
X

Question 4 (5 marks) - Start your answer on a new page.

A function is defined by f(x) = gi ; ;
7
i) Show that f'(x) = m . 2
ii) Find f'(—1).
iii) Find the equation of the tangent at the point where x = —1. 2

Continued on next page
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Question 5 (5 marks) - Start your answer on a new page.

a) A particle is moving along the x-axis.
Its displacement x centimetres at time t seconds is given by:
x =4+ 12t*—t3fort = 0.

i) What is the initial displacement of the particle?

ii) At what time(s) is the particle at rest?

b) Solve the equation 2cosa —V3 =0 for0 < a < 2m.

Continued on next page
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Question 6 (5 marks) - Start your answer on a new page.

a)
B
2.12
m Not to scale
4 1.86 m
A plane shape ABCD is shown above.
The straight line AB is vertical and has length 2.12 metres.
The straight line AD is horizontal and has length 1.86 metres.
The curve BC is an arc of a circle with centre 4, and CD is a straight line.
The size of £BAC is 0.65 radians.
i) Find the length of the arc BC. Answer correct to two decimal places. 1
ii) What is the area of the sector BAC? 1
Answer correct to two decimal places.
iii) Determine the size of 2CAD, in radians, correct to two decimal places. 1
: 7 :
b) If sinf = 22 and cos @ < 0, find the exact value of sec@. 2

Continued on next page
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Question 7 (4 marks) - Start your answer on a new page.
a) Write an equation for the graph below. 1
y
A
s X
| 2 0 m/ m / 2
=1
8]
tZ
b) A block of ice of mass 8 kg melts according to the formula M = 8 — 37 3

where M is the mass remaining, in kilograms, after t minutes.

Find the rate at which the ice is melting when 2kg of ice has melted.

Continued on next page
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Question 8 (4 marks) - Start your answer on a new page.

a) Let f(x) = |x—2]|.

i) Explain why this function is continuous at x = 2. 1
ii) s this function differentiable at x = 2? Explain your answer. 1
b) The volume of water in a container after ¢ minutes is given by the equation 2

V(t) = t? + 4t + 30 where Vis measured in litres.
It is known that the average rate of change in volume over

the first k minutes is 10 litres per minute. Find the value of k.

End of Assessment Task
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REFERENCE SHEET
Measurement Financial Mathematics
Length A=P(l+r)
[ = i X 27r
360
Sequences and series
Area
A= s T,=a+(n-1)d
360
A=ﬁ(a+b) Sn:g[2a+(n—1)d]:g(a+l)
Surface area T =aqr!
A =272 + 27rh
all-r" alr'*-1
A = 47r? S = ( ): ( ),r;tl
n 1-r r—1
Volume
a
V=1an S=q Il
3
V= i75;’3
3
Functions Logarithmic and Exponential Functions
_ —b++/b* —4ac log,a* = x = %8>
2a
log, x
For ax> +bx>+cx+d=0: logax = logba
b
o+ ﬁ Tr= _E X xlna

C
af +ay+ fy="

and affy = —g

Relations

(o + -4 =

}’2

a e




Trigonometric Functions

sinA =%, COSA:a—d‘]’ tan A =ﬂ
hyp hyp adj
1
A =—absinC o
2 2 45
a b c
= = 450
sinA sinB sinC —IE
c?=a*+b*-2abcosC
2 2 2
a+b°—c
cosC=——— o
2ab 30
2
=16
A= %rZQ 60°
1

Trigonometric identities

secA = , cosA#0

COS

cosecA = , sSinA #0

Sin

COSA
COtA =

S

, sinA #0

2

cos?x + sinZx = 1

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

cos(A + B) = cosAcos B — sinAsin B

tan(A N B) _ tanA + tan B
l—tanAtan B
If tztané then sinA = 2
2 1+ ¢
1— 2
COSA = !
1+ ¢
tanA = 2
1-¢

cosAcosB = %[COS(A — B) +cos(A + B)]
sinAsinB = %[cos(A —B) —cos(A + B)]
sinAcosB = %[sin(A + B) + sin(A - B)]

cosAsinB = %[sin(A + B) — sin(A - B)]

sin’nx = %(1 — cos 2nx)

cos’nx = l(1 + cos 2nx)

Statistical Analysis

An outlier is a score

o less than O, — 1.5 X IQR
or

more than Q5 + 1.5 X IQR

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

E(X)=pu
Var(X) = E[(X - )] = E(x?) - u?

Probability

P(AnB)=P(A)P(B)
P(AUB)=P(A)+P(B) - P(ANB)
P(A|B) = %, P(B)#0

Continuous random variables

P(X<r)= J S(x)dx

b
Pla< X <b) =J F(x)dx

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

- (Z)px(l PP x=0,1, ...
E(X) =np
Var(X) = np(1-p)

, n



Differential Calculus

Function

y=f(x)"

y = g(u) where u= f(x)

y =sin f(x)
y = cos f(x)
y =tan f(x)
y=e/®

y=1Inf(x)
y=a/®

y=log, f(x)

y=sin"! £(x)

y=cos f(x)

y= tan_lf(x)

Derivative
d , _
=/ @
X
dy dv du
—=u—+v—
dx dx dx
dy _dy du
dx du dx
Jdu_ dv
ﬂ _dx dx
dx V2

? = £7(x) cos f(x)
X

? = () sin ()
X

D pa)sec? f(x)
dx

L= e’
&y _ S
dx )

L (ina) /'(x)a’™
dx

& F
dx (Ina)f(x)

dy __ f(x)

dx 1—[f(x)]2

dy _ f'(x)

dx 1—[f(X)]2

dy _ f'(x)
dx 1+[f(x)]2

Integral Calculus

J SO =[] e

where n # —1

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

J

Jf’(x)seczf(x)dx =tan f(x)+c

~

f’(x)ef(x)dx =/

PM X = X)|+c
J f(x)d In| £(x)|+

( f(x)
f’(x)af(x)dx _
J Ina

+c

/(%)
a> [/

dx = sin

(8

J—f'(x) dx = ltan‘lM-% c
612 +[f(x)]2 a a

b
J f(x)dx

b—a
2n

where a = x,, and b= X,

S (x)sin f(x)dx =—cos f(x)+c

_1@+c

{f&ﬁ%;f@0+2[j(ﬁ)+-n—kf(

xn—l

)



Combinatorics

Vectors
‘l;t‘:‘x£+y2‘ =\/x2+y2

u-y=[ul[y|cosd =xx, + 37,
where u = xji +yj

and y=x2£+y21

r=a+i

1S

Complex Numbers

z=a+ib=r(cos+isinh)
= re'?
[r(cos 0 + isin 9)]" =r"(cosnf + isinnb)

— rnelne

Mechanics

a2 dr dx drl2’

Lx_dv_ dv_ (1)
x=acos(nt+0/)+c
x=asin(nt +a) + ¢

i=-n*(x-c)

© NSW Education Standards Authority
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SUGGESTED SOLUTIONS
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SUGGESTED SOLUTIONS MARKS | MARKER'S COMMENTS
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MATHEMATICS ADVANCED — QUESTION 2.

SUGGESTED SOLUTIONS

MARKS MARKER'S COMMENTS

2 b) i) cordmcd.

— 180~ <Dac —<DCH

£ 1§00 = 248 = [Z)

= 34°

37‘”<5DC St/\’li

p—

TS | 220

. < BDC = [9°20"

© L ADR = <ADC-<BDC

= g‘f‘o’ (c]b),oj

= (4 40’

e L ({W&(,W)

O phon 3
DU ——— , °
_Sin <DRC S a2l
| 64 220

<DRC = 39°43’

. <ABD = 180 — 29743’

= 140°7
""" . <hDR=180- <DAR - <HBRD
= 1§0=-2% — |47/
— 54043
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MATHEMATICS ADVANCED - QUESTION 3 Solutions and marking criferis

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
a.) )= F2" = 5x _
‘f(x_-kh) ‘("C)L—Hw) —S’<x+t\)

,,,,, 7( (u) = (w, 4(7&6) EI
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MATHEMATICS ADVANCED — QUESTION X

MARKS MARKER'S COMMENTS

SUGGESTED SOLUTIONS
) .
Y= (2x+)( 3x+4)

w= Zx+4l = 3%«%4)3

.. : r\.
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SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
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SUGGESTED SOLUTIONS

MARKS

MARKER'S COMMENTS
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MATHEMATICS ADVANCED - QUESTION {

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
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MATHEMATICS — QUESTION 7/

SUGGESTED SOLUTIONS MARKS | MARKER'S COMMENTS
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C 4 Mmoo l<s>

SUGGESTED SOLUTIONS

MARKS

MARKER'S COMMENTS
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MATHEMATICS ADVANCED — QUESTION 8

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
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MATHEMATICS ADVANCED — QUESTION 8

SUGGESTED SOLUTIONS

MARKS

MARKER'S COMMENTS
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MATHEMATICS ADVANCED — QUESTION 8

SUGGESTED SOLUTIONS

MARKS

MARKER'S COMMENTS
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