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EXAMINATION

Mathematics Advanced

General *  Working time - 180 minutes
Instructions *  Write using black pen
*  NESA approved calculators may be used
+ Areference sheet is provided at the back of this paper
In section Il, show relevant mathematical reasoning and/or calculations

Total marks: Section I — 10 marks
100 * Attempt Questions 1-10
* Allow about 15 minutes for this section

Section Il - 90 marks
+  Attempt all questions
*  Allow about 2 hours and 45 minutes for this section
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Section I
10 marks
Attempt questions 1 - 10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for questions 1-10

1 2
Simplify XX +0
x —

(A)  x+2
x-=3
(B) x+3
x-=3
€ x+2
x+3
(D) x-2
x-3

2. Ascatterplot of pain (as reported by patients) compared to the dosage (in mg) of a drug
is shown below.

10+
[ ] [ ]

o 8T ¢
S °
w
=
£ 61 ° ° °
o,
e} [ ]
D
i
o 4T °
2,
& °

2+ °

°

10 20 30 40 50 60 70 80
Dosage (mg)

How could you describe the correlation between the pain and the dosage?

(A) A moderate negative correlation
(B) A moderate positive correlation
(C) A weak positive correlation.

(D) No correlation.
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3. What values of x is the curve f(x) = 2x3 + x? concave down?

) x<—3
B) x>
() x<-6
D) x>6

4. What is the period and amplitude for the curve y = sinmx?
(A) Amplitude = 1; Period = 2
(B) Amplitude = m; Period = 2
(C) Amplitude = 1; Period = 2m
(D) Amplitude = m; Period = 2m

5. Which diagram best shows the graph of the parabolay = 2 — (x + 1)?

(A) y (B) y
o L/
x x
(© y (D) v
/\ x /\ x

6. The equation of the least-squares regression line is given by y = mx + ¢, wherem = r 2

X

with r=correlation coefficient and s, and s,, are the sample standard deviations.

What is the slope (m) of the least-squares regression line y = mx + ¢, ifr = 0.675, s,, =
2.567 and s, = 4.9837

(A) 035
(B) 131
(C) 170
(D) 3.36



7. Whatis the value of f'(x) if f(x) = 3x*(4 — x)3?
3x3(4 — x)3(7x — 16)

(A)
(B)
€
(D)

8. The mean of a set of data is 14 and the standard deviation is 2.1.

3x3(4 — x)3(16 — 7x)
3x3(4 — x)?(7x — 16)
3x3(4 — x)?(16 — 7x)
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If each score in the data set is increased by 4, which of the following statements will be
true?

(A)
(B)
©
(D)

The mean and standard deviation will increase by 4

The mean will increase by 4 and the standard deviation will not change

The mean will not change, and the standard deviation will increase by 4

The mean and standard deviation will increase by a factor of 4

9. What are the solutions to the equation 2sinx + /3 = 0, where {x: 0 < x < 2m}?

(A)

(B)

€

(D)

m 2T

33

21 5T
3’3
4m 51
3’3
7m 11m
3’3

10. The table below shows the future value of a $1 annuity.

Future value of $1
End of year 4% 6% 8% 10%
1 1.00 1.00 1.00 1.00
2 2.04 2.06 2.08 2.10
3 3.12 3.18 3.25 3.31
4 4.25 4.37 4.51 4.64

What amount would need to be invested every month into an account earning 16% p.a.
interest compounded quarterly, to be worth $28 475 after a year?

(A)
(B)
@
(D)

$6137
$6314
$6700
$13 958
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Section 11

90 marks
Attempt all questions
Allow about 2 hours and 45 minutes for this section

Answer each question in the spaces provided.

Your responses should include relevant mathematical reasoning and/or calculations.
Extra writing space is provided at the back of the examination paper.

Question 11 (2 marks) Marks

1
Find the anti-derivative of T2 with respect to x. 2
X

Question 12 (3 marks)

(x+3)\/(3x+1)’x>0
X

(a)  Show that f(x) can be written in the form 2

Let f(x)=

3 1 _1
Ax2 + Bx2+Cx 2

Find the values of 4, B and C.

(b)  Find f'(x) 1
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Question 13 (3 marks) Marks
The random variable X has this probability distribution.
X 0 1 2 3 4
PX=x)| 0.1 0.2 0.4 0.2 0.1
(a) FindP(1<X<3) 1
(b)  Find the variance of X. 2
Question 14 (2 marks)
1
Find f 6x% + 2 + x~2 dx, giving each term in its simplest form. 2
Question 15 (2 marks)
Find the common ratio of a geometric series with a first term of 3 and a limiting 2

sum of 1.8.
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Question 16 (8 marks) Marks

Let f(x) = (x — 2)(x? + 1)
(a)  Find where the graph of y = f(x) cuts the x-axis and y axis. 2

(b)  Find the coordinates of the stationary points on the curve with the equation 3
y = f(x) and determine their nature.

(c)  Sketch the graphs of y = f(x) and y = —f(x) on the same diagram. 3
y

Question 17 (2 marks)

I

Find the exact value of f cosx dx. 2

T

4
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Question 18 (5 marks) Marks

Given that f(x) = (x? — 6x)(x — 3) + 2x.

(@)  Express f(x) in the form x(ax? + bx + c), where a, b and c are constants. 2
(b)  Hence factorise f(x) completely. 1
(c)  Sketch the graph of y = f(x), showing the coordinates of each point at which 2

the graph meets the axes.

Question 19 (3 marks)

Differentiate with respect to x

(@ In(x?+2) 1
sinx
) — 2
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Question 20 (2 marks) Marks
2
y=x3-5x2+ 2x + 8
> X
5
Find the shaded area enclosed by the curve y = x3 — 5x2 + 2x + 8 and the
coordinate axes.
Question 21 (4 marks)
(@)  Evaluate Y p_q(—1)%k? 2
(b)  Atree grows from ground level to a height of 1.2 metres in one year. In each 2

. 9 e .
subsequent year, it grows To S much as it did in the previous year.

Find the limiting height of the tree.
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Question 22 (6 marks) Marks

Sonny repays a loan over a period of n months. His monthly repayments form an
arithmetic sequence. He repays $119 in the first month, $117 in the second month,
$115 in the third month, and so on. Sonny makes his final repayment in the nth
month.

(a)  Find the amount Sonny repays in the 25th month. 2

(b)  Over the n months, he repays a total of $3200. 2
Form an equation in n, and show that your equation may be written as

n? —120n + 3200 = 0.

(c) State, with a reason, which of the solutions to the equation in part (b) is not a 2
sensible solution to the repayment problem.

Question 23 (2 marks)

2
If tan® = 7 and 6 is acute, find the exact value of sin6? 2

10
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Question 24 (6 marks) Marks

. . dy
A curve with the equation y = f(x), has - x34+2x—7.

X
2
(@) Find &Y 1
dx?
d?y
(b) Show that o > 2 forall values of x. 1
x

(c)  The point P(2, 4) lies on the curve. Find y in terms of x. 2
(d)  Find an equation for the normal to the curve at P, in the form ax + by + ¢ = 2

0, where a, b and c are integers.

11
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Question 25 (3 marks) Marks

Towns 4, B and C are to be connected by high-speed optic fibre cables.
Town B is due west of town A. Town C is on a bearing of 210° from Town A.

B 30 km 4
NOT TO
22 km SCALE
(@ Find the size of ZBAC. C 1
(b) Find the distance, to the nearest kilometre, between towns B and C. 2
Question 26 (3 marks)
A symmetrical lake has two roads, 420 metres apart, forming two of its sides.
Lake
Road Road
o 8 ¥ g o
o < A o
o™
® Not to scale
420
Equally spaced measurements of the lake, in metres, are shown on the above 3

diagram. Use the trapezoidal rule to estimate the area of the lake.

12



Year 12 Mathematics Advanced
Question 27 (4 marks) Marks

The functions y =—x’+4x and y =x are sketched below.

(a) Show that the functions intersect when x =0and x = i\/g . 2

(b)  Hence find the exact area between the two functions in the first quadrant. 2

13
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Question 28 (3 marks)

The average life cycle of an insect is one month. A viable nest of this insect has 3
between 100 000 to 500 000 insects. The population P of a nest of this insect grows
exponentially so that:

dP
— = 1200e%3¢
dt

A nest of these insects had a population of 5000 after one month.

Determine how long it will take the nest to reach the viable stage (i.e. when the
population has reached 100 000). Answer correct to the nearest month.

Question 29 (3 marks)

A packet of lollies contains 5 red lollies and 14 green lollies. Two lollies are selected
at random without replacement.

(a) Draw atree diagram to show the possible outcomes. Include the probability 2
on each branch.

(b)  Whatis the probability that the two lollies are of different colours? 1

14
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Question 30 (7 marks) Marks

A particle moves along a straight line so that its displacement, x metres, from a fixed
point O is given by x = 1 + 3cos2t, where t is measured in seconds.

(a)  Whatis the initial displacement of the particle? 1

(b)  Sketch the graph of x as a function of t for 0 < t < m. 2

(c)  Hence, or otherwise, find when AND where the particle first comes to rest 2
aftert = 0.

(d) Find a time when the particle reaches its greatest magnitude of velocity. 2
What is this velocity?

15
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Question 31 (2 marks) Marks
Find all solutions of 2sin?x + cosx — 2 = 0, where 0 < x < 2m. 2
Question 32 (3 marks)
The table below shows the present value interest factors for some monthly interest
rates and loan periods in months.
Present value of $1
Period 0.0060 0.0065 0.0070 0.0075

46 40.09350 39.64965 39.21263 38.78231

47 40.84841 40.38714 39.93310 39.48617

48 41.59882 41.11986 40.64856 40.18478

49 42.34475 41.84785 41.35905 40.87820
(a)  Find the present value, if $3200 is contributed per month for 46 months at 1

0.75% per month. Answer to the nearest cent.

(b)  Annabelle borrows $27 000 for a car. She arranges to repay the loan with 2

monthly repayments over 4 years. She is charged 7.8% per annum interest.
Find Annabelle’s monthly repayment. Answer to the nearest cent.

16
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Question 33 (6 marks) Marks

Hayden is an agricultural scientist studying the growth of a particular tree over
several years. The data he recorded is shown in the table below.

Years since planting, t 1 2 314 1|56 |7]|8]09
Height of tree, H metres | 0.7 | 1.4 | 2.4 | 3.5 6.6 7987195

A scatterplot of the data is shown below.

10+
9 T L]
8+ .
~ 7 [ °
E 6]
S 57
(%)
T 4+
3 L
2 N L]
1+
1 2 3 4 5 6 7 8 9 10
Years
(a) What is Pearson’s correlation coefficient? Answer correct to 4 decimal 1
places.
(b) Find the equation of the least-squares line of best fit in terms of years (t) and 2
height (h). Answer correct to 2 decimal places.
() Hayden did not record the tree’s height after five years. Predict the height 1
after five years, correct to one decimal place.
(d) Use algebra to estimate how many years it will take for the tree to reach a 1
height of 20 metres. Answer correct to 1 decimal place.
(e) Comment on the reliability of your answers in (c) and (d). 1

17
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Question 34 (6 marks) Marks

The height h(t) metres of the tide above the mean sea level on 1st April is given by
the following rule:

h(t) = 4sin (g t)

where t is the number of hours after midnight

(a) Drawagraphofy = h(t) for0 <t < 24. 2
(b)  When was high tide? 1
(c)  What was the height of the high tide? 1
(d) What was the height of the tide at 10 a.m.? 2

Answer correct to one decimal place

End of paper

18
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.(‘i“‘l‘ NSW Education Standards Authority
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GOVERNMENT .
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Mathematics Extension 2

REFERENCE SHEET

Measurement Financial Mathematics

Length A=P(1+r)

[ = i X 27r

360
Sequences and series
Area
A=ixm'2 T,=a+(n-1)d
360
h . on n

A =5((‘+b) S,,=5[2(l+(ll—])ll]=E(ll+[)

Surface area T" -

A =27r’+ 2nrh

a1 =" alr" =1
A = 4nr? =(( ')="( ),r¢l
" l-r r—1
Volume
a
v="Lan S=cIrl<l
3
V= ilrr3
3
Functions Logarithmic and Exponential Functions
[,2 . !
‘= -b+Nb” —4dac log,a* = x = 4%
2a
log, x
3 2, . — 0. log x=
For ax> + bx*+cx+d = 0: 0g,X log,

b
a+ﬂ+y=—z
X = ¥ Ina

&
ap+ay+py="

and affy = —%1

Relations

2

(x - h)2 + (\ - k)2 = p2

19



Trigonometric Functions

sind = PP cosA = a_d_| tanA = %

hyp hyp adj
A= %(lb sinC ,\/5 45°

a b ¢ Ase

sinA  sinB  sinC ]
¢ =a’+b*-2abcosC

a + b - c?
cosC = 30°

2ab .
2

[=r6
A= %rze 60° [ l

Trigonometric identities

secA = , CosA #0
cosA
cosecA = ,l , sinA #0
sinA
COtA = c‘ —, sinA #0
sin

2 .2
cos“x + sin“x = |

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

cos(A + B) = cosAcos B —sinAsin B

tan(A + B) = tanA +tan B
l-tanAtan B

If r=lané then sinA =L

2 1+ 12

1—12

COSA = N

I+t

tan A =L

2

cosAcos B = %[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 = l(l - cos 2nx)

—_—

cos?nx = —(1+ cos 2nx)

(3%
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Statistical Analysis

X—u An outlier is a score

o less than Q, — 1.5 X IQR
or

more than Oy + 1.5 X IOR

- -
P

Normal distribution

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

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

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

E(X)=u
Var(X) = E[(X - u)*] = E(X?) - 2

Probability
P(ANB)=P(A)P(B)

P(AUB)=P(A)+ P(B)- P(ANB)
P(ANB)

P(B)

Continuous random variables

P(A|B) = ,P(B)#0

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

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

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

=(n)p"'(l—p)”_"' x=0,1 n
E(X)=np
Var(X) = np(1-p)



Differential Calculus

Function
y=f(x)"
y=uy

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

u
v

y=sinf(x)
y=cos f(x)
y = tan f(x)
y=e/®
y=Inf(x)
y=a/®

y=log, f(x)

y=sin"' £(x)
y=cos™' f(x)
y=tan”' £(x)

Derivative

dv , n-—
i =nf (\')[f(‘)] l

ﬂ dv du
dx dx dx

dy dy du
—_— e X —
dx du dx
du dv
V——U—
dy _ dx dx
dx v
dy
Tr = f'(x)cos f(x)
X
L) sin £ (2)
D _ prysects(x)
dx
% = f(x)e/
dy _ f'(x)
dx  f(x)
@ (Ina) £’(x)a’")
dx
dy _ f(x)
dx  (Ina)f(x)
dy _ f'(x)
dx h _ [f(X)]2
dy S
dx h _ [f(r)]2
dy_ fW

dx 1+[f(x)]2

21
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Integral Calculus

’ A _L n+l
jf WA de = [
where n # -1

~

S(x)sin f(x)dx = —cos f(x)+¢

~

S(x)cos f(x)dx =sin f(x)+¢

~

S(x)sec® f(x)dx = tan f(x)+c

~

F(x)e/ Wdx = e W+ ¢

J %dr: lnlf-(-\')l'l-(j
( f(x)
f(x)a’ Mdx = a’
o ]na
J a - [f(\)]2
S(x)

’—zdx = %tan_l@+c
Ja® +[f(x)]

uﬂdx =uv— vﬂ dx
dx dx

rb

S(x)dx

Ja

Lol )+ )2 () A5

where a =x, and b=x,



Combinatorics

n!

(n=r)

n o n!
(r)= C"_r!(n—r)!

np =
r

ny - n\ -
(x+a)"=.\"'+(l)x" Ia+--~+( ).\"' a4

r

Vectors
lul =|-Vi+)'j| =yx%+y?

wv=[ul|v]eosd = xyx, + ;.
where u = x,i+y,j

and v = X,0 +,j

r=a+Ab

Complex Numbers

z=a+ib=r(cosf+ isinB)
= re'?
[r(cose + isin 0)]" = r"(cosnf + isinnd)

— rnemO

Mechanics

d’>x dv_ dv _d(]1 ,
e Rt (1
x=acos(nt+a)+c
x=asin(nt + @) + ¢

i=-n*(x-c¢)

22

Year 12 Mathematics Advanced



Student name: /éé \/

YEAR 12

2020 | |veaswy

EXAMINATION

Mathematics Advanced

General Working time - 180 minutes
Instructions « Write using black pen
+  NESA approved calculators may be used
«  Areference sheet is provided at the back of this paper
+  Insection Il, show relevant mathematical reasoning and/or calculations

Total marks: Section 1 — 10 marks
100 - Attempt Questions 1-10
«  Allow about 15 minutes for this section

Section lf —~ 90 marks
+  Attempt all questions
- Allow about 2 hours and 45 minutes for this section



Year 12 Mathematics Advanced

Section 1

10 marks

Attempt questions 1 - 10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for questions 1-10

x*+5x+6 I,+5 §92¥//:1*l)

1z
Simplify
| -9 m-‘} (M(:L -3)
QQ/ x+2 4
GO
x-3
€ x+2
x+3
(D) -2
x-3

2. Ascatterplot of pain (as reported by patients) compared to the dosage (in mg) of a drug
is shown below.

10 +
° °
AE °
o 8
8 °
%]
o
£ 67 ° ° °
A
~ [ ]
3]
£
o 4T o
&
& °
2+ °
®
L 1 I 1 1 1 1 L
i T T T T T T L

10 20 30 40 50 60 70 80
Dosage (mmg)

How could you describe the correlation between the pain and the dosage?
M A moderate negative correlation /

(B) A moderate positive correlation

(C) A weak positive correlation.

(D) No correlation.
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3. What values of x is the curve f(x) = 2x3 + x? concave down?

1 ) ;2
0 x<-2 ) = 6 + 2c
i
B s i(@:\lou;l
6 \ 0
(C) x<-6 Gncane AD\Q(\ N g (x) o |
D) x>6 fen e £ <O \~-l
4. What is the period and amplitude for the curve y = sinmx? X4 '7_:_1__
M Amplitude = 1; Period = 2 AN\ R&LL&Q= \ Sk _Eg‘ o
(B) Amplitude = 1; Period = 2 d ;
@}-\0 = Q_J S =
(C) Amplitude = 1; Period = 27 o \Q\“’\ N=di
(D) Amplitude = m; Period = 27 e g = :)_
X v
5. Which diagram best shows the graph of the parabolay = 2 — (x + 1)?
(A) y/ (B) -"\/
¥ b
© y W y
v

What is the slope of the least squares regression line y = mx + ¢, if r= 0.675, s, = 2.567
ands, = 4.9837

(A) 035 \3.5’&0(\ m=Y e_‘a
C 2

B 131

€ 170

(D) 3.36



7. What s the value of f'(x) if f(x) = 3x*(4 — x)3?
(A) 3x3(4—x)%(7x —16)
(B) 3x3(4—x)%(16 — 7x)
(€ 3x%(4—x)2(7x - 16)
WY 3x3(4—x)?(16 - 7x)

true?
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produchwie

Doy e (- 3ot 3 () (1)
= 0o (4-00) = Ao (o)
= 3o (-2 (i(-09) - 32x)
= 32(k-20 (lo -1x) v~

\/ 8. The mean of a set of data is 14 and the standard deviation is 2.1.
If each score in the data set is increased by 4, which of the following statements will be

(A) The mean and standard deviation will increase by 4

N The mean will increase by 4 and the standard deviation will not change

(C)  The mean will not change, and the standard deviation will increase by 4

(D) The mean and standard deviation will increase by a factor of 4

\/ 9. What are the solutions to the equation 2sinx + /3 = 0, where {x: 0 < x < 2m}?

T 2T
A o, S
& 3.5
21 5T
B oo
(e
N 4m 51
3’3
7m 11m
D p et
O .5

v s A
SocQB o T, LT
Y = S
S C
X=J+ X I;-
> S
=T, 5%
='3 v

10. The table below shows the future value of a $1 annuity.

Future value of $1
End of year 6% 8% 10%
1 1.00 1.00 1.00 1.00
2 2.04 2.06 2.08 2.10
3 3.12 3.18 3.25 3.31
@ ..._.. 4.37 4.51 4.64

What amount would need to be invested every month into an account earning 16% p.a.
interest compounded quarterly, to be worth $28 475 after a year?

(A)  $6137
(B) $6314
pr $6700
(D) $13958

FV=k2Sxx
AREES =k IS x oL
= WS _ 6100

4

[t Qp@:\exé \ &QC&X

& o+ b =4% oo quanlex

YT
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Section II

90 marks
Attempt all questions
Allow about 2 hours and 45 minutes for this section

Answer each question in the spaces provided.
Your responses should include relevant mathematical reasoning and/or calculations.
Extra writing space is provided at the back of the examination paper.

\/ Question 11 (2 marks) Marks
Find the anti-derivative of — with respect to x. 2
W) . Re))= -2
T ( "(\ — \\’\ “DJI«\"'C/ Q‘r n=-2
& 1 )

Question 12 .(Smarks)

{x +3)(2x4 1)
———& 7

(a)  Show that f(x) can be written in the form 2

Let f(x)= >0

3 1 _1
Ax2 + Bx2 + Cx 2

Find the values of A, B and C.

g(;ﬁ) 2 o0 +2
T—_\

=32 *?o:"»«?;o::" =‘-A=3~;?>=I;C=5
(b)  Find f'(x) ‘l
Rey= DocE +‘¥zc( + 5&: 2

&(;L) lxm:g " . ac, (Qac,

553- +"\‘a:7- 3y
2 Z
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\/ Question 13 (3 marks) Marks
The random variable X has this probability distribution.
X 0 1 2 3 4
P(X=x)| 0.1 0.2 0.4 0.2 0.1
() FindP(1<X<3) 1
= 0%+ 0.2
=00
(b)  Find the variance of X. 2
P=OxO: A+ Ix 02+ 2xO «2x0.2+4xO
=)
" P
Vax ()= E(x*)-" ] . . .
= 07 %01+ 1%02 1% ON +3 % 02 + 4750 - 2
~Naxon® 16 V2
‘1 Question 14 (2 marks)
Find f 6x%+2+ x"% dx, giving each term in its simplest form. 2
5 ;
=X + D.Cﬁ.*j‘i):-l + C
.___5 =
L
o
= 14 Y+ 284 C,
Question 15 (2 marks)
Find the common ratio of a geometric series with a first term of 3 and a limiting 2
sum of 1.8. a
o= — or. \~8(\\—v\=5
I-v Pl —V=§—\ 1R -y =3
b & = > [ 1 &r=3-1.&
~ (1-1) -y =2 =1 Rr=12
2) Y= \ 1 b~
\"\' = 2’ "‘\ ,3‘\‘:-2 &
& 3

>
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\/ Question 16 (8 marks) Marks

Let f(x) = (x —2)(x2 + 1)
(@)  Find where the graph of y = f(x) cuts the x-axis and y axis. 2

- A0 !
o:g. @r:))’(&_ &) t& QS‘;E*@ 9_)(0 "el) g\:ﬁ:@&)\\ ‘;? ;5;\

(b)  Find the coordlnates of the statlonary pomts on the curve w1th the equatlon
¥ = f(x) and determine their nature.

o= beDec) /»e\em—‘ 3 heny= -2

_,,-oz e ok s o N
-:;; -la; L i 1 \ﬁ\ems; | “‘Qn\-\= “D.
(m\—&a:, \tcul B (3,, _-) and ¥ L)
% ] P 8 =6xi -4 = 2<0 .« Max
Sallonm 9\6 -0
> A ‘*:x.ﬂ =0 54__._JT’ ?s(;g Exl=4 =250 & Ya
(3 -)(x-0=0 fm- " ,t
(c)  Sketch the graphs of y = f(x) andy = —f(x) on the same dlagram 3
: Y
\ 496
2
7 4
\/ Question 17 (2 marks)
. I
) B 2
Find the exact value of f% cosx dx. = Lﬁ\nac:lg: 2
= Sl I) - 43" i
\2/ 4/
= | -

\
ﬁ
=d2'-1 _ 31

L2

o1

~
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Question 18 (5 marks) Marks

Given that f(x) = (x? — 6x)(x — 3) + 2x.
(@)  Express f(x)i m the form x(ax? + bx + ¢), where a, b and c are constants. 2
8(1) 0= Bo- 6o e 12 42X
-2~ 33> +20x

=0 (o 9 +20)

(b)  Hence factorise f(x) completely 1
R a)= o (2X-93+20)
=x(x - E) =)

(c)  Sketch the graph of y = f(x), showing the coordinates of each point at which 2
the graph meets the axes.

J Question 19 (3 marks)

Differentiate with respect to x

(@ In(x%+2) \ " 1
\{\3=\n(3(7:+l\, Y= 04d
\ PN \ 9\‘11) = Q?ﬁ.
e i
U &?‘.‘_ l. e e 1 e
® = 2
SOx V- 20X @53 - Seidx Aoc
O Tx= O (=2




Year 12 Mathematics Advanced
Question 20 (2 marks) Marks

2

y= Xo5xt+2x+ 8

Find the shaded area enclosed by the curve y = x3 — 5x2 + 2x + 8 and the

coordinate axes.
2

A= (\&%~~5&z+ 2x+3) A

o
\ &) h 2
= §:.~OZL +Zfa(,+gac
TS Z o
TR \,
= L 5(2) \ﬁ +2x(2)) -0 =32 — 102 ufls>
LW / 3 S

/ Question 21 (4 marks)

(@)  Evaluate Yi_,(—1)kk? 2
‘(-\)xl 1-(-—\);(2 +(\) 5+(—\>KL\-
.= "l 1-\'\' C{ ‘(O

(b)  Atree grows from ground level to a helght of 1.2 metres in one year. In each 2

9 R .
subsequent year, it grows 10 @ much as it did in the previous year.

Find the limiting height of the tree.

s e lo
= Q

SR
‘_

=12 <m (fedliog W)
k=) 5
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/ Question 22 (6 marks) Marks

Sonny repays a loan over a period of n months. His monthly repayments form an
arithmetic sequence. He repays $119 in the first month, $117 in the second month,
$115 in the third month, and so on. Sonny makes his final repayment in the nth
month.

(a) Find the~amount Sonny repays in the 25t month. 2
6t d &4 Ta=-20+12]
g A2 WE 115
A7

Hen Toe = - 2x 2S5+ 12|

b 1. <
JJ

|

- o
?&C\iﬁm‘(ﬁh\ S %3
(b) Overthen m%ths, he repays a total of $3200. 2
Form an equation in n, and show that your equation may be written as

n? —120n + 3200 = 0.
Sa=2200 _a=119 d-=-2

Sab.: A -
5= [aa+(n-d] ~ 2200 -8 [axi9+ (-1 (2)]

N2

R0 = n (228 -2 +2) = nklt»o -20)
Q4 =40 -dn* =\>h-\2®ﬂ+2>200*0

(c)  State, with a reason, which of the solutions to the equation in part (b) is not a 2
sensible solution to the repayment problem.

BSng_n = 1200+2200=0
S(n-20)(n-40)=0

N=80 oy =4O S
e =40 thenTig=-2x40+] = b4l v
wWhenn=0  dhen T lgp-==2x &0 +12) =‘¥—- X
?\ei‘xm mentis O
5 00 Sk SaluiTon
\] Question 23 (2 marks)
If tan® = g, and @ is acute, find the exact value of sin8? 2

3520 x=113
Yhen == 2 vl L

3! %ﬂ

10
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Question 24 (6 marks) Marks

v

A curve with the equation y = f(x), has Z—y =x3+2x—-7.
X

@ Fmd 2 = 3o+ 1
2

(b) Show that Z_%; > 2 forall values of x. 1
X

2

£ 20 dhen 3420

2
i\; d k\ >0
—ld A
A
/ ()  The point P(2, 4) lies on the curve. Find y in terms of x. 2
-C=A0
LT AF ¥ Tl 70 S J (W
4= :L r o -RxAC O T
g5 w\ u m DEND
\/ (d) Fmd an equatlon for the ﬁbrmal to thecurveat P,in the f(;rm ax+ by +c= 2
0, where a, b and c are integers.
%X“ O+ dx=%
%\C\Mm\ ok \X\Q&&mem\ Al ?2y)
M= \\

03—10 = —L:::-).)
5\3- 20 =-X+ L

1‘1' 32.+52.&~ 20 =O
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\/ Question 25 (3 marks) K Marks

Towns 4, B and C are to be connected by high-speed optic fibre cables.
Town B is due west of town A. Town C is on a bearing of 210° from Tow
30 km

B
(o)

NOT TO

22 km SCALE

(a)  Find the size of ZBAC . b 1

O ~ ©
Z BAC=2F30- 20" =0

(b) Find the distance, to the nearest kilometre, between towns B and C. 2

o ‘?.:E)z-i-i).‘lz- A XA x OS5 (,60")
=13

~ =¥

X=26907...

Taance. belaeen Lonne®and C s 21 km,

\I Question 26 (3 marks)

A symmetrical lake has two roads, 420 metres apart, forming two of its sides.
Lake
Road Road

S
(=}
| *®

60

(=)
A

30

(=2
o

A 4

420

Not to scale

Equally spaced measurements of the lake, in metres, are shown on the above 3
diagram. Use the trapezoidal rule to estimate the area of the lake.

........ L 2| 100 Jhen ola) mea R the labets
£ kLo m (Ax21%0m)

12
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Question 27 (4 marks) Marks

The functions y =—x’ +4x and y = x are sketched below.

¥
A

(a)

(b)

¢

Show that the functions intersect when x=0and x =++/3. z
.
- ac=C \'DQ
::) Ly
~+ b ~0
(0 =23)=0C |z
=220 B
\
P ' 1
&:G O‘ Cﬂ-’:\?) i‘s Z:L:Qi-l?)‘}*”le)
Hence find the exact area between the two functions in the first quadrant. 2

e = i5
) _ Yy
MJQ,_,CCJ?JWF\\, S Ty Ao ('*‘, < «\—%CL*CI?) A

- M,
o o S 93
~ 5 AD
- 9_;_ - LY e
W 2. Jr\
[ et JREnY

i
i
,().'
L
+
oY
—
2
W
A g
\ 32
P
e S
)
4
@)
~_/

C A s Luons
13 L“
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Question 28 (3 marks)

The average life cycle of an insect is one month. A viable nest of this insect has 3
between 100 000 to 500 000 insects. The population P of a nest of this insect grows
exponentially so that:
dP
dt
A nest of these insects had a population of 5000 after one month.

Determine how long it will take the nest to reach the viable stage (i.e. when the
population has reached 100 000). Answer correct to the nearest month.

AP e
Ak Yo Fad L e P= KOOSO

= 1200¢%3¢

TenP=100 " 0 C 0 = hetoe 529G 43S . [F3IL S
Q> — - b
P=keeoe T C e = Mqool., \\r\
At = Inde.qcol.. [t
0)\\,@\.\ = D \m\\es:\tl Vo o
;CCE%\ e¥™ic |-heme £=107160
C=-~% "l‘!‘a’Su- “;H
L -2Q9. 4 ~

P uoeo e PPt -GS,

Question 29 (3 marks)

A packet of lollies contains 5 red lollies and 14 green lollies. Two lollies are selected
at random without replacement.

(@) Draw atree diagram to show the possible outcomes. Include the probability 2
on ea;ll branch.
16\ b N
R RR
R
Té" o= }\\ R
y 3 G K
N Y R GR
I~ B T
It ,\é,\ a ol
i< A
b) What is the probablhty that the two lollies are of different colours? RS Q\‘ 1
B U 4 Wr B
lq 3 e \8
= 7@0 + 0 tEO R

EYSH- e
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Question 30 (7 marks) Marks

A particle moves along a straight line so that its displacement, x metres, from a fixed
point O is given by x = 1 + 3cos2t, where t is measured in seconds,

(a) Whatis the initial displacement of the particle? 1
L=+ DL
Whent=0: oc=\+3@e0
= ‘, DX \
= W Lolial &ﬁag\&m&n&‘(b e -,
(b)  Sketch the graph of x as a function of tfor 0 < ¢ < 7. 2
O o y ¥ ' x.

N 2 :
£ @t =1 1xd |
¢ ok €3 o
¢ lr2eek Y

-2+

(c)  Hence, or otherwise, find when AND where the particle first comes to rest 2

after t = 0. -

=+ Aeedt =03 )T

\3=-3>£§’m%l£ x| Aex ks © Q@xéuc&e, comes Brat dorest

=~ ok ) [ hen + = K
l
ok eex tsden =0 Rl O
- 650k =0 \-‘:—2)(.‘535\% /
CHek=0 ] = \+5x(v\ -2 %ol‘}\e,\e.@:
=007 AN o olde @mes Xmes% NS

(d) Find a time when the particle reaches its greatest magnitude of velocity. g?m

What is this velocity? B C}\-\%S 0

b=k 6‘?\(‘\1]; o J(Pilr :

0= =125 2k N

Un~6i§iﬂ1(£ i
%\&@B%\mgmocﬁ,ws%@enwo o N

= -6 anX
12@o2t =0 |:(12) / ~
(06 =0 [ = x|
AT max.fe 6 m|s”
ey ok b=l 2
G oy ) 15
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Question 31 (2 marks) Marks
Find all solutlons of 2sin®x + cosx — 2 = 0, where 0 < x < 27. 2
%\m XLt 5=
¢ smac= (1= @s'x) £ 05®% andldhauad, 4
|\ s
S0 maaa:) + 060 2=0 henoc=T BX Vg
A = @Eox + QDK - 4=0 =
— N A (D6 =0 A= Ir AT 563"
QoL (=R =0 37275
[
©o=0__ov -AeexH =0
A=, Ax ©ox=t |/
27T A/
Question 32 (3 marks) °£ = Q_T

The table below shows the present value interest factors for some monthly interest
rates and loan periods in months.

Present value of $1
Period 0.0060 0.0065 0.0070 0.0075
46 40.09350 39.64965 39.21263 38.78231
47 40.84841 40.38714 39.93310 39.48617
48 41.59882 41.11986“3\*3 40.64856 40.18478
49 42.34475 41.84785 41.35905 40.87820
(a8  Find the present value, if $3200 is contributed per month for 46 months at 1
0.75% per month. Answer to the nearest cent.
PV =000 x 2838231
=124 102332 ,
A4 102 29
(b)  Annabelle borrows $27 000 for a car. She arranges to repay the loan with 2

monthly repayments over 4 years, She is charged 7.8% per annum interest.
Find Annabelle’s monthly repayment. Answer to the nearest cent.

n= H‘X\l =\+?§ A

Y=FRL+ 0 [P =411\QR6 x o
= 0‘ Q)SZ [
= 0: 0065 [ 30 = 16 % oc,

‘ode value = L INARE | A
—» onthly ”maﬁm:/mmwqggﬁgxzwa@§@waion.
ke s LR
=HE56-62,

16 "m@m&w\& W&Q\m@(\%
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sf Question 33 (6 marks) Marks

Hayden is an agricultural scientist studying the growth of a particular tree over
several years. The data he recorded is shown in the table below.

Years since planting, ¢ 112134 |5{6|78]29
Height of tree, H metres | 0.7 | 1.4 | 2.4 | 3.5 6.6{79(87]|95

A scatterplot of the data is shown below.

10t
9 T 2
8 " e
- 77 ‘
A »
e
S 57
<]
T 41
3 <4
2 L L4
1 T
1 2 3 4 5 6 7 8 9 10
Years
{(a) What is Pearson’s correlation coefficient? Answer correct to 4 decimal 1
places. i
1=0:4951936\ £ 0:4952 fadasialor)
(b) Find the equation of the least-squares line of best fit in terms of years (t} and 2
height (h). Answer correct to 2 decimal places. T
O =maCto ‘
TR A h=ab-0.25  (cadusioler)
() Hayden did not record the tree’s height after five years. Predict the height 1

after five years, correct to one decimal place.
Ghent=5: W =110yB-0.45
=R/l m
(d)  Usealgebra to estimate how many years it will take for the tree to reach a 1
height of 20 metres. Answer correct to 1 decimal place.

h=20 Bodt  20=119L-08S
L1GE =20:85  £1\9
t 2D \eao
(e) Comment on the reliability of your answers in (¢} and (d) 1
%\XO\\& Eff:\&me acectiadion
b A250) tongues Interiaiion oess R&x@b\&}

Q2> éf\ NSNS exl)&m\cs&m (ess Sl oble)

17
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wf Question 34 (6 marks) Marks

The height h(t) metres of the tide above the mean sea level on 1st April is given by
the following rule:

LT
h(t) = 4sin (§ t)
where t is the number of hours after midnight
(a) Drawagraphofy =h(t)for0 <t < 24. 2

asnghlsde =t Mhomo= 6+3
o A_ AT _ & =
pefed- A AT -

h#
Ll, A

.._Lt-

(b)  When was high tide? 1

en =% b eh ex =00

()  What was the height of the high tide? 1

B Qrene. mean \ne?%w*

(d) What was the height of the tide at 10 a.m.? 2
Answer correct to one decimal place
T @]
h)= W/, o)
AL \& Ay
= Lk S0 (5N

-2.8 8 m below mmm\\e"ign%

Ali- i

End of paper
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