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General
Instructions

e Reading time — 10 minutes

e Working time — 3 hours

e Write using non-erasable black pen

e Calculators approved by NESA may be used

o A reference sheet is provided at the back of this paper

e For questions in Section Il, show relevant mathematical
reasoning or calculations

Total marks
100

Section 1 — 10 marks (pages 1-4)
e Attempt Questions 1-10
e Allow about 15 minutes for this section

Section Il - 90 marks (pages 6-27)
o Attempt Questions 11-33
e 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
1 The function f (x) = — is translated 3 units up and 2 units right to produce y =g (x)
X

Which of the following is the equation of the translated function g ( x) ?

(A) g(x):#—?a

2
(B) g(x):x+2+3
©) g(x):x_ +3

1
(D) g(x)=——-3

3x’
L — 0<x<5
2 Afunction is given by f(x)=1125 g

0 elsewhere

If this function is a continuous probability distribution, what is the area under the curve?

NS
(B) 0.5
©) 1
(D) 2

3 What s the period of the function f (x)=sin (3x —%), where x is real?

s
(A) ry
2
(B) 3
©) 2
s
(D) 3



Which of the following is the gradient of the normal to y =log, x at the point (8,3)?

1

@A) 2

(B) -8In2
|

© 8In2

(D) 82

A function is defined by the rule

S (%)=

Which statement is incorrect?

1 for x<1
x+2 forx>1

(A) The value of f(-2)is 1.

(B) The graph is not continuous at x =1.
(C) The domain is all real values of x.

(D) Therangeis f(x)>1.

The amount of water that Eleanor uses to wash her car is normally distributed with
a mean of 50 litres and a standard deviation of 4 litres.

On what percentage of occasions would Eleanor expect to use between 42 litres and
46 litres of water to wash her car?

(A)  13.5%
(B) 27%
(C) 34%
(D) 68%



4

What is the exact value of J‘ 16—x* dx?

0

(A) 4
(B) lérx
© 2
(D) 4«

A particle is moving in a straight line. For 0 <z <2, its velocity is positive and its
acceleration is negative.

Which graph best represents the displacement function x(t) of this particle?

A x ®) o«

0 5 0 5

(€) X (D) X
! l l |
0 9 0 9

For events 4 and B over a sample space, P(4NB)=0.2 and P(A|B)=0.25.
What is P(B)?

(A) 045
(B) 0.05
(C) 0.75
(D) 0.8
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J}'

NOT TO
SCALE
('615) |
i \ 4 I X
SN
(4,-2) (k.-2)

By using the graph above, which value of & satisfies

(A)
(B)
©
D)

kauya=07

-6

13
11
12



Mathematics Advanced
Section Il

Answer Booklet

90 marks
Attempt Questions 11-33
Allow about 2 hours and 45 minutes for this section

Answer in the spaces provided. These spaces provide
guidance for the expected length of the answer.
Extra writing space is provided at the end of the paper.

Instructions

e Your responses should include relevant mathematical
reasoning and/or calculations



Question 11 (2 marks)

What is the domain of the function f'(x)=

Question 12 (3 marks)

A curve has the equation y =(2x+3)e" .

Find the x-coordinate(s) of any stationary point(s) on the curve.

Question 13 (2 marks)

5 5
If Ih(x)dx = 6, what is the value of j(h(x)+ 2)dx?
1 1



Question 14 (6 marks)

Max did a survey of a group of people he knew about their age and how much they earn
each week. The results are shown in the table below.

(2)

(b)

(©)

(d)

Age (years) (x) 18 45 28 15 32 68

Wage ($/week) (W) | 715 | 2350 | 1530 | 438 1690 | 1320

Using your calculator, find the correlation coefficient () and explain what type and
strength of correlation this data gives.

Using your calculator write down the equation of the least-squares regression line
in the form W = Bx+ A where A and B are integers.

Could your equation from part (b) be used to make valid estimates for ages greater
than 68 and less than 15 years?
Validate your response with calculations and or reasons.



Question 15 (2 marks)

Find J‘(e“ +4x ) dx.

Question 16 (3 marks)

The curve of y = f(x) is given below. Sketch y = -2 f(-2x), on the same set of axes,

indicating all key features of your sketch including intercepts, turning points and any
asymptotes. The dashed line represents an asymptote and there is a turning point at (—1,—1) .

.l

A




Question 17 (6 marks)

f(x)
\

0 k
The diagram shows the graph of the probability density function, £, of a random variable X.

(a) Find the value of the constant k.

Question 17 continues on next page



Question 17 continued.

(c) Find the value of p such that P(p < X <1)=0.25.
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Question 18 (7 marks)

A factory located next to a lake has recently been shut down due to concerns about
chemical run off. A bird’s eye view of the lake is given in the diagram below.

N NOT TO

/ SCALE

45 m 80m 90 m 60 m 55 m

Y v ¥

25m~ 25m  25m  25m
Local volunteers have begun a clean-up effort to remove these harmful chemicals
from the lake. The concentration of chemicals is given by the equation:
C=1.5-04"

Let C be the concentration of chemicals in the lake in kg/m?, where k is a constant
and 7 is the number of years after the clean-up effort has started.

(a) The initial weight of chemical run off in the lake is 38500 kg, and the
average depth of the lake is 5 m. Use the trapezoidal rule, with five function
values, to show that the initial concentration of chemical run off can be estimated
as 1.1 kg/m’,

Question 18 continues on next page
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Question 18 continued.

(b) Find the value of £ to three significant figures if it takes 2.45 years to
remove all chemical run off from the lake.

(c) Find the rate of change in the concentration of chemical run off in the lake
at t =1.8 years. Round your answer to two decimal places.

Question 19 (2 marks)

Find the possible values of the constant ¢ for which the line y = ¢ is a tangent to the

curve y = 55in§+4.

12



Question 20 (4 marks)

The diagram shows a sector OXY of a circle with centre O and radius 9.5 cm.
The sector angle is 53°. 4 lies on OX, B lies on OY and OA4 = OB.

(a)  Show that the area of the sector is 41.7 cm?, correct to 1 decimal place.

1
(b) The area of triangle OA4B is 3 of the area of sector OXY.

Calculate OA. correct to 1 decimal place.

13



Question 21 (3 marks)

Solve the equation ln(x3 —~ 3) =3Inx-In3.

Give your answer correct to 3 significant figures.

Question 22 (3 marks)

There are 400 students at a school in a certain country. Each student was asked whether
they preferred swimming, cycling or running and the results are given in the following table.

Swimming Cycling Running
Female 104 50 66
Male 31 57 92

A student is chosen at random.

(a) Find the probability that the student prefers swimming.

(b) Determine whether the events “the student is male” and “the student prefers
swimming” are independent, justifying your answer with mathematical reasoning.

14



Question 23 (5 marks)

A geometric series is such that the sum of the first 4 terms is 17 times the sum of the first
2 terms. It is given that the common ratio of this geometric series is positive and not equal to 1.

(a) Find the common ratio of this geometric series.

(b)  Given that the 6™ term of the geometric series is 64, find the first term.

(¢) Explain mathematically why this geometric series does not have a sum to infinity.

15



Question 24 (2 marks)

2cos@sin’O+2cos’ 0 1

Show that - —cotd.
4sin @ 2

Question 25 (3 marks)

The temperature of a freshly served bowl of pho bo from Tan Viet Noodle House is
given by the following equation:

T =22+60e""

where T is the temperature in degrees Celsius and ¢ is the time in minutes.

(a) To the nearest degree, what is the temperature of the pho after 1 minute?

(b) How long, to the nearest minute, will it take for the temperature of the pho to
drop to 62°?

16



Question 26 (5 marks)

Kate and David are buying a house for $1 700 000. They have a $200 000 deposit and
will need to borrow the remaining balance.

An interest rate of 3.6% p.a. compounded monthly is charged on the outstanding balance.
The loan is to be repaid in equal monthly payments (M) over a 30 year period.

How much should Kate and David be paying each month to fully pay off the house in
the 30 year period and how much interest do they pay over the life of the loan?

17



Question 27 (5 marks)

Use the following standard z-table for this question.

First decimal place
.0 A 2 3 4 .5 .6 i .8 9

0.5000 | 0.5398 | 0.5793 | 0.6179 | 0.6554 | 0.6915 | 0.7257 | 0.7580 | 0.7881 | 0.8159

0.8413 | 0.8643 | 0.8849 | 0.9032 | 0.9192 | 0.9332 | 0.9452 | 0.9554 | 0.9641 | 0.9713

0.9772 | 0.9821 | 0.9861 | 0.9893 | 0.9918 | 0.9938 | 0.9953 | 0.9965 | 0.9974 | 0.9981

0.9987 | 0.9990 | 0.9993 | 0.9995 | 0.9997 | 0.9998 | 0.9998 | 0.9999 | 0.9999 | 1.0000

(a)

(b)

(c)

What is P(z>1.8)?

The birth weight of babies is known to be normally distributed. According to
data which covers Australian pregnancies between 1998 and 2007, the mean u

birthweight for boys was 3632 grams with a standard deviation o of 430 grams.
Using the table above, what is the approximate probability that a randomly selected
newborn boy will weigh less than 3890 grams?

18




Question 28 (7 marks)

Consider the curve y =4x> —2x".

(a)  Find the stationary points of the curve y =4x”> —2x’. Determine their nature.

Question 28 continues on next page
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Question 28 continued

(b)  Show that there is an inflection point on the curve.

(c)  For what interval is the curve y =4x* —2x’ increasing?

Question 28 continues on next page

20



Question 28 continued.

(d) Hence, sketch the graph of the curve y =4x* —2x’. Clearly label the stationary
points, the point of inflection and any intercepts with the axes.

21



Question 29 (3 marks)

|
(a) Differentiate y = ax

22



Question 30 (4 marks)

Consider the probability density function f for a random variable X given by

a

NI+ 2x

0 otherwise

0<x<8

S (%)=

where a is a constant.

(a) Find the value of a.

(b)  Find the cumulative distribution function, F (x).

23



Question 31 (4 marks)

A particle moves along a straight line so that its displacement x metres to the right
of a fixed point O is given by

x=12In(z+2)—2t+5,
where the time 7 is measured in seconds.

(a)  What is the initial position of the particle? Give your answer in exact form.

(b)  Find the expression for the velocity of the particle at time ¢.

(c) Find the time when the particle is at rest.

(d)  What happens to the acceleration eventually?

24



Question 32 (4 marks)

The diagram below shows the area bounded between two curves, y =+/x and y = x.

¥

Fi
#

(R
J_)
%
&
g
= =X

e ['s

(a) P is the point of intersection of the curves. Write down the coordinates of P.

Consider the region bounded by the curves, the line x =0 and x =k, where £k > 1.

(b) For what value of £ will the shaded area to the left of point P be equal to the shaded
area to the right of P?



Question 33 (5 marks)

A light is to be placed over the centre of a circle, radius a units. The intensity / of the light is
proportional to the sine of the angle & at which the rays strike the circumference of the circle,
divided by the square of the distance d from the light to the circumference of the circle,

. ksina . o
re. [ = 7 where £ is a positive constant.

Light NOT TO
SCALE

(a) Show that 7 =

Question 33 continues on next page
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Question 33 continued

(b) Find the best height for the light to be placed over the centre of the circle
in order to provide maximum illumination to the circumference.

END OF PAPER
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If you use this space, clearly indicate which question you are answering.
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If you use this space, clearly indicate which question you are answering.
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Section [

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple choice answer sheet for Questions 1-10

1 The function f(x)= 1 is translated 3 units up and 2 units right to produce y = g{x).
. P Y=g

Which of the following is the equation of the translated function g(x}?

(A) g(x)=$—3
®) g(x)=ﬁ+3
@ g(¥)=—+3
@) g(x)=——"3

3x2
2 Afunction is given by f(x)=1125
0 elsewhere

0<x<5

If this function is a continuous probability distribution, what is the area under the curve?

Ay -l

(B) 0.5
©

D) 2

3 What is the period of the function f (x) =sin (3x —%) ,» Where x is real?

4
.(A) Ky
3

3
C 2z

T
) 3



4 Which of the following is the gradient of the normal to y =log, x at the point (8, 3)?

1
(A) "3z
—8in2

1
© FYPeY
(D) 8In2

5 A function is defined by the rule

/(%)=

Which statement is incorrect?

1 for x<1
x+2 forx=1

(A) The value of f(-2) is 1.

(B) The graph is not continuous at x =1.

The domain 1is all real values of x.

. The range is f(x)21.

6  The.amount of water that Eleanor uses to wash her car is normally distributed with
a mean of 50 litres and a standard deviation of 4 litres. '
On what percentage of occasions would Eleanor expect to use between 42 litres and
46 litres of water to wash her car?

13.5%

(B) 27%
(C)  34%
(D) 68%




4
What is the exact value of J‘ V16 - x* dx?

A) 4
B) 167
2

©
4z

A particle is moving in a straight line. For 0 <t <2, its velocity is positive and its
acceleration is negative. '

Which graph best represents the displacement function x(¢) of this particle?

X (B) b

0 b, 0 o,

C)  x ©  x
0 | ! 4 o | ]
2 2

For events 4 and B over a sample space, P(An B)=0.2 and P(4|B)=0.25.
What is P(B)?

(A) 0.45
B) 0.0
© 075

0.8
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NOT TO
SCALE
(-635)
-6 7 o
9 el
(4,-2) - (k,-2)

By using the graph above, which value of k satisfies

J‘:f(x)dx;o'?

(A) 6

@ 13

© 11
(D) 12




Question 11 (2 marks)

What is the domain of the function f(x)=——="

..........................................................................................

..........................................................................................................

Question 12 (3 marks)

A curve has the equation y = (2x+3)e*.
Find the x-coordinate(s) of any stationary point(s) on the curve.

e T R L L AR T LR R R T

-4
...... I‘/\3‘%»*\”?9/3:::»‘2c (x (2x+3) +V) =0
-
............................... e s er 2% 3% =D
................................................ e sell e (2xr ) (x+1))TD

.......................................................................................................

.........................................................................................................

...............................................................

...................................................................................................

1 | Correct Aerivative
Question 13 (2 marks)

5 5
If J.h(x)dx= 6, what is the value of j(h(x)+2)dx?
1 1
............. O PSP

........................................................................................................

......................................

...........................................................................................................

........................................................................................................

.........................................................................................................




Question 14 (6 marks)

Max did a survey of a group of people he knew about their age and how much they earn
each week. The results are shown in the table below.

Age (years) (x) 18 45 28 15 - 32 68

Wage ($/week) (W) 715 2350 1530 438 1690 | 1320

(a) Using your calculator, find the correlation coefficient (#) and explain what type and 2
strength of correlation this data gives.

e 6.-52462217513

...................................................................................................

. ~¥4
FPesihe, medelnte Steemgth Cocelation . |comer P
(b) Using your calculator write down the equation of the least-squares regression line 1
in the form W = Bx+ A where 4 and B are integers. ' ‘
Wz I ¢ TT4Y€2T7L x + Tob.©3 11594 I rfwd
(c) Use your equation to estimate the earnings of a 50 year-old worker. 1
We 1.4 TG4 &2TL %S0 ¢+ Tol.o3T7S€L
.................................................................................................... l//..«)
................... = B30 0 e,

...................................................................................................

...................................................................................................

(d) Could your equation from part (b) be used to make valid estimates for ages greater 2
than 68 and less than 15 years?

Validate your response with calculations and or reasons,
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Question 15 (2 marks)

Find J. (e“ +4J§) d. | 2

43¢ 3,

. r x4+ C _;;l Correct
........... '—"'""“""""'3""""""""'"'"'"'"'""'""""""""""""”"' s anrasssann
......................................................................................... {-.. .p.q.‘_.,..rar-l- ar

I L x

= e , 5 y2? + C rde g cm | correct
.......... TR OO SO TUU 08 PP S oA O PP PP PP PP PPPRP :.-a
Question 16 (3 marks)
The curveof y = f(x) is given below. Sketch y =-2 f(—2x), on the same set of axes, 3

indicating all key features of your sketch including intercepts, turning points and any
asymptotes. The dashed line represents an asymptote and there is a turning point at (-1,— 1).

y.
‘L\‘ =2 Covriect
. e e . e e ey _____——l—"__"
*‘ - | I ] — tote
T 6 I | | | 2 A‘Séw.? ¥
? i | } T I i w
A e
'y \ P b ' or 0-"‘2} Ll
R L | Covred
<« 2 :
I |
N | |
e ot
| /; |
&
o . ‘—‘.?fr ST




Question 17 (6 marks)

» X

The diagram shows the graph of the probability density function, f; of a random variable X.

(a) Find the value of the constant . ' 2
Ao ndded. dve. Cude = 0 2 | goreet
\y Y2 e k = |
®x ‘2 bod
......................... R =SS e7n
eeeerreire e B E L e
.................................................... e PPV PPIOS

...................................................................................................

Question 17 continues on next page



Question 17 continued.

(c) Find the value of p such that P(p <X <1)=0.25. 3

2| Cormect

M

2 Correct arean ol

a Frogc 3 “'l’:‘

+4 Lo
f’fod"t cg h

| Correct Avrer ol

-"fa,‘)@\stww\.- *
L 1 - 2+ V2 3| Cotleck
- — - 42 — 2’ /
" f._s’-xa:-l)o*-‘t o+ i { 2 | Veo?r
P . o £ P <
‘ . — f /_/
N C‘TA‘A Yo 0'25'
y B - | .
- = e ¥
3/(.{ - (—E ¥ ? L W:IWLSCOK/&L
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Question 18 (7 marks)

A factory located next to a lake has recently been shut down due to concerns about
chemical run off. A bird’s eye view of the lake is given in the diagram below.

AN NOT TO

5 SCALE

80 m 90 m 60 m 55 m

Y

Y

S

L

25m  25m  25m  25m

Local volunteers have begun a clean-up effort to remove these harmful chemicals
from the lake. The concentration of chemicals is given by the equation:

C=1.5 - 0.4e"
Let C be the concentration of chemicals in the lake in kg/m:"., where k is a constant

and f is the number of years after the cle'aniup effort has started.

(a) The initial weight of chemical run off in the lake is 38500 kg, and the 3
: average depth of the lake is 5 m. Use the trapezoidal rule, with five function

values, to show that the initial concentration of chemical run off can be estimated
as 1.1 kg/m’.

------------

PrTTE Y] R TER RN RS By "t T s st e E bRt s u N e

...................................................................................................

..................................................................................................

ooooooooooooooooooooooooooooooooooooooooo

— Xy
------------------------------------------------------------------------------------ ﬁ- b‘b o

..................................................................................................

2| Corvect

. . | - ~r, e |
Question 18 continues on next page 2 | €@“ect apc3®
. : ruale 4+ Yoluwe

Il | Correct 'J/a..rc:;ofaffd-‘
\ ra e
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Question 18 continued.

(b) Find the value of £ to three significant figures if it takes 2.45 years to 2
remove all chemical run off from the lake.
_ 2. U5 e
......... =TSk - R~ — TSRO ROROTROUOTOIY
........................................................................................ Cerrect
245 .5
........... T T b "
6'4 CovrecH ¢—7 >
........... 2“51‘:"—"? G G S B ST
....................................... DAl cofii Siii e SRR R e s P e e s e e
R S e
e = —
......................... 2 qg”"(@. q,)
..................... =, 6'5'3?
(c)  Find the rate of change in the concentration of chemical run off in the lake 2
at t =1.8years. Round your answer to two decimal places.
et
........... L et - R I A NN SO
oAt
...........H..h'.ﬁﬂ....#..?...!.'..? ........................................... B...szq“-?z"?q x’-g
= . . 5= 177
..................... e‘.C;...-.......F?....‘t...2‘...a...,é..s.ﬁ.‘.f.f?...z........'7.@..........}...DSE_]
..................... G e,
el 151 - 0. AR 2| corvect
............................................................................................. (.| Crlculation
ol T L W L £ T it

...................................................................................................

Question 19 (2 marks)

Find the possible values of the constant ¢ for which the line y =c¢ is a tangent to the

. X
curve y =5sin—+4.
. 2| Botr Corvect

Amplitude. is 55 Centve 15 s e =
B o G R T e
|
%....}j.?—...g..c.os.% ............. 190 | R e.Q0lai
’!j"=0"~""0'='5."€'03"&'"‘ .......... ol sy Y PRRPRT p— GGl L d oo |
3 'U:CI ‘lj:-l
L-T 37w
3 L=




Question 20 (4 marks) .

The diagram shows a sector OXY of a circle with centre O and radius 9.5 cm.
- The sector angle is 53°. A4 lies on OX, B lies on OY and OA = OB.

(a)  Show that the area of the sector is 41.7 cm?, corregt to 1 decimal place. 2
Radi

1aas Degrees
1 s3T %, =3
.......... Az 2228 % e ';’ OKTXCISZ \ & et
................... S BTN TR0 T2
| \ | erior
(b)  The area of triangle OAB is % of the area of sector OXY. 2
Calculate OA. correct to 1 decimal place. ()
2
/‘f‘c,qu/’fB—"é—"(-'—*qs*%)i)— cevvest
. o
.......... ,(uaqlgq)ﬂ_z Cosrect
.......... %x35 x = = xoA Ty smssT | =17
........................ 0.A7.8:022838 28 .
S R RS s o e R Y s s

...................................................................................................
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Question 21 (3 marks)

Solve the equation ln(x3 ﬁ3) =3Inx-1n3. 3
Give your answer correct to 3 significant figures.

........... In(x2=3) .z dnxm = 3] o2t
........................................... 332 Conitraction o~
OO Sttt 03— S el 2 legy

RRE U R R NIRRT RS
.................... .2.:(.3’ Correct l—e @_‘

Question 22 (3 marks)

There are 400 students at a school in a certain country. Each student was asked whether
they preferred swimming, cycling or running and the results are given in the following table.

Swimming Cycling Running
Female 104 50 66
Male 31 37 92

A student is chosen at random.

(a) Find the probability that the student prefers swimming. ' 1
135
P SMD Frn, 7 0 — —
................................ "a s B S T SRR SRS g f_/p\)
.......................................... ,_-_'2_7
............................................... 90 T T N R A I R )
(b) Determine whether the events “the student is male” and “the student prefers 2
swimming” are independent, justifying your answer with mathematical reasoning.
B WE L. o ) B % 45D =2 e L
BT 3o 2o
T T S AT M S SRS DS T En
PLM). 25k |2 2 7| coeet
...................... rlo .n-.]ééo “ec
.................................... 3'P(5m 5 SR ’ Ca,h:q,'n‘l-
SEBENMYy s b v )7 FLEIK F of
400 i | P(s M)
-------------------------- .|--u-(-----.--‘u-‘-.-.-‘- " e '
% P(mjs)=Fm9) | . TCHET TCTN W . EVents arz net aHempt
2(15) .................................................... enslepencleant wsing
= eripele
' me i e
P(m):z



Question 23 (5 marks)

A geometric series is such that the sum of the first 4 terms is 17 times the sum of the first
2 terms. It is given that the common ratio of this geometric series is positive and not equal to 1.

(a) Find the common ratio of this geometric series. 3
s 2 S g e, .
Covrect 1ncl.
reasons fof disceg.

N Correet eﬁvh@
hagst Pfy*“
+e Selve

;5'['": ‘o (T"\"A)

T2 =0 =(1) ' ymy . X
............................................................................................ SR "
............ CIm @)L T1)E B Y B ALY G
et Cad e LS, -

But mZmo e AN mm
(b)  Given that the 6™ term of the geometric series is 64, find the first term. 1
-
...... T.C:-ar
{ f‘/u)

....................... g
a <= 2

...................... o A AR RS AR R 1 5 1

........ Lo S RS UTTTUUTTTTTUTUOTS ORI

(¢) Explain mathematically why this geometric series does not have a sum to infinity. 1
et Fes Se e exied, | ool ST SO | 5
~
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Question 24 (2 marks)

2cosfsin?@+2cos° @ 1 :
Show that - = —cotd. ‘ 2
4sin & 2
a 2
LH S" 2cosO (5B + cos®)
................................... H oS @ 2| Core et
S‘"ﬁ'zﬁ + C‘-aszﬁ = 0 Factorisshen
. ‘ et use 28
USSP F 2 -
co SO Cos 94—9"419‘-’{
..... e T T g
e et e et eerer e s ra e ieanaas I IR
-
= L cot+ & + & =
................................................. 7......C¢..... S’l""l@"““‘
- RHS

..............................................................................................................

..........................................................................................................

}

Question 25 (3 marks)

The temperature of a freshly served bowl of pho bo from Tan Viet Noodle Hduse, is -

given by the following equation:

T =22+60e™"

where T is the temperature in degrees Celsius and ¢ is the time in minutes.

(a) To the nearest degree, what is the temperature of the pho after 1 minute? 1
......... T s 224 b e e,
............... = 7620224508 s '/'/"O

. ©
............ =R 4 S OO USSP OSOT PR PPPROPPON

(b) How long, to the nearest minute, will it take for the temperature of the pho to . 2

drop to 62°7 Ve
-0

RO R SN 2 S PP 5 [torreck o

................................................................................................

.................... melt.sdn ‘2/3)‘"'“\"’ Afsplay
Llsvh T=62 and

...................................................................................................
...................................................................................................

........................................
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Question 26 (5 marks)

Kate and David are buying a house for $1 700 000. They have a $200 000 deposit and

will need to borrow the remaining balance.

An interest rate of 3.6% p.a. compounded monthly is charged on the outstanding balance.

The loan is to be repaid in equal monthly payments (M) over a 30 year period.

How much should Kate and David be paying each month to fully pay off the house in

the 30 year period and how much interest do they pay over the life of the loan?

2.6 «
Awvaeant. beme Ded = \Secocoo. ... Y :’...‘?:..g/o /ﬂw—r*H
............................................................ e—’:>®“———)

...... B R I e

.................. () eorrecd P

.................. ,..................................éo F, Ao T e e e T R T PRy |
ek o Scocop x [.oco3

e SN e RSP PRI i

................... b "'":s-Corw* "“‘Sﬁféijr

........................ e g RY A

ISoo oo %! CO3 x O oo

........................... —— _:3 Rsio =0

............................................................................................... 7 Toevelogs Al—

............................................................................................ F"'.—-‘*Tﬁ-_—_—-—_-__
= $eegiq. 6l I [correct volues

- 6F Por:
Total. = paid. 5. .. 3o . X% 681768 | b B

,' = 023'2 ?M

................................................................................
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Question 27 (5 marks)

Use the following standard z-table for this question.

First decimal place
Z .0 | 2 3 4 B .6 7 .8 9

0 | 0.5000 | 0.5398 | 0.5793 | 0.6179 | 0.6554 | 0.6915 | 0.7257 | 0.7580 | 0.7881 | 0.8159
I 0.8413 | 0.8643 | 0.8849 | 0.9032 | 0.9192 | 0.9332 | 0.9452 | 0.9554 | 0.9641 | 0.9713
2 09772 | 0.9821 | 0.9861 | 0.9893 | 0.9918°| 0.9938 | 0.9953 | 0.9965 | 0.9974 | 0.9981
3 | 0.9987 | 0.9990 | 0.9993 | 0.9995 | 0.9997 | 0.9998 | 0.9998 | 0.9999 | 0.9999 | 1.0000

(a) Whatis P(z>1.8)? 1
..... = o L - e 5 P S ’/f/vD
..... = = e.96c4H] (Fream takle )
..... B B I ] s b s i A S SRS
TR At 20 S A SR SRRSO ST
(b) Whatis P(-1.2<2<0.3)? 2
S T8 . 2.2:3) 2Pl EBEZIR Y 2 | corect
2@ b TG e BEET) | [progress
..... -—-osoz%"/ A\
....... :S"ozg’ocorrecf( fovnd a4
............................................................................................ cala o Horow
EAR: W
cwved’

(¢)  The birth weight of babies is known to be normally distributed. According to
data which covers Australian pregnancies between 1998 and 2007, the mean u 9(24 0 “;)
birthweight for boys was 3632 grams with a standard deviation ¢ of 430 grams. W Ao,
Using the table above, what is the approximate probability that a randomly selected
newborn boy will weigh less than 3890 grams?

.....%S.C\owc-----....—.—-—-.....n—. ............................................................ Gﬂf/c—c""

...................................................................................................
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Question 28 (7 marks)

Consider the curve y =4x* —2x°.

(a) Find the stationary points of the curve y = 4x* —2x°. Determine their nature.

2
g E T e T e X =
/oréz otx
......... 2SS
A Y = 8o t2x Laf/u— Z2x) O
Ax? .

....................

...................................................................................................

...................................................................................................

i Y 5802, ( ) 72 T Y
................................................. e
sge

..................................................................................................

------------------------------------------- 2. D I N N I T B T N S R N R R S A A N R R R S A N NN N SR IR R RN
Wienm,.... 2.9 L= d e S8k
ol x
.?O .......... M A D,'? ...... ! SCL
................................................................. ' m.'.':\.;m.".‘-.:‘.h...S.:'.‘.‘.‘.'.".‘.‘?.‘.ﬂ“’d f"""""t
Y 2 —
hd.hern .xr-...{? ....... o I~ Sl -3 L

..............................................................

...................................................................................................

---------------------------------------------------------------------------------------------------

...............................................................................................

........... L L Tugr Devivatwes
................... ol eqat.: -C/("’

..................................................................................................
...................................................................................................

...................................................................................................

Question 28 continues on next page
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Question 28 continued

(b)  Show that there is an inflection point on the curve. 1

(¢)  For what interval is the curve y = 4x* —2x" increasing? 1

Question 28 continues on next page
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Question 28 continued.

(d) Hence, sketch the graph of the curve y =4x> -2 . Clearly label the stationary 2
points, the point of inflection and any intercepts with the axes.

|

|

wE

’

(%,

Y,

Y
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Question 29 (3 marks)

In
(a) Differentiate y=——.

...............................
| — 1
—_—
=
..... v e e b e e s ea et e e et AT T T T T s 4 b e ettt n e e andta et s
..... et ee et e a bt s e et b e eaa it e e et e st e et e e e et reas
i b e eaneeete e e e aee et a e e e e e naraaney ettt aeenere et i n ettt eeaans

...............................................

...............................

ez 2
(b) Hence, evaluate J. ﬂ dx. 2

€

- /c 2 ~ 2 lAx ol ¢ .
Z - Covrect

......................................

-2
................................................. .H.,.... C@(/CC:""

I — lx
=1 > : Maht‘::u_.‘c:-""'a

ﬁ'x ............... cerreeeeaeeeaa P M-lgafohl

2
‘o ool

.............................

.........................

...........................................
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Question 30 (4 marks)
Consider the probability density function f for a random variable X given by

a

o9+ 2x

0<x<8

/(%)=

0 otherwise

where ¢ is a constant.

(a) Find the value of a.

Correct

;’.,‘34 heg

(b)  Find the cumulative distribution function, F(x).

2
= — U
F(x). = = (.. (ors.2x). .oz .. O =x=%
2 L.
................................ e e
X

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII -.-l-nliiohllliiolli zlll T R R R RN T RS A RS S A N R R N N B R BN I RS U B )

= L L + 2x O < r= ¥
............................ l FEx) do i EEESLER
................................................ T

/ "2 7z

_—:- — q‘* 2.x ——— ?

....................... 2 T T 2 L
2| covrreect
=
FG‘Q ..... = -_-2’— ... VBt R ] L..|cowect
l-n‘-e..o/"a_—l
M SQ%
.................................................................................................. Erog eSS
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Question 31 (4 marks)
A particle moves along a straight line so that its displacement x metres to the right

of a fixed point O is given by

x=12In(r+2)-2¢+5,

where the time 7 is measured in seconds.

(a)  What is the initial position of the particle? Give your answer in exact form. 1
Wrem € z02..... . 2. 0202 8 5, |~/
........................................... (@f...lna?%.ﬂ—.s.....w.......l.n..40q...... b+

(b)  Find the expression for the velocity of the particle at time 7. 1

2.5 0200 ol R
TRTITNE . W oW . S e e s
................................................................................................... I /D
: R . /
.......... e i A s S PR A R B R S B S VR S T
¥ 2
(¢) Find the time when the particle is at rest. 1
I
S T SO - SO~ B R TR <
‘2
.................................... ',2___2(.!:4_2) i r/\Q
t+r2 = &

What happens to the acceleration eventually?

B o e T TS
f/yuvt_)

P s ea e s es e s e e

(d)
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Question 32 (4 marks)
The diagram below shows the area bounded between two curves, y=+/x and y=x. |

¥

0 X
{a) P isthe point of intersection of the curves. Write down the coordinates of P. 1
— - = - . Pt
....... Ve == ...Wen x= .. -5 z) |7 /S

Consider the region bounded by the curves, the line x=0 and x =&, where k> 1.

(b) For what value of & will the shaded area to the left of point P be equal to the shadéd 3
area to the right of P?

{
----------------- g--u-u----u-u----u-u--1|----u-a--u-----uu-l--l-----ocv FEE B ELE LI EN SN P PP OO N B SN
B L A JATREMI S IIE N L
Terenfes T e e e e T T o SN I '2_3 é l
2 2 o 2 3
............................................................................. 3 f.................u
E? - 27 = o
.-."'"i-..;.-.l: ------------------------------------- T ---------- 3 ------------------------
T Bl e e e & e
.......................................................... e T Hlk T = o
I 2 iy
R A S eBfzetoq)ne
...............................................,........ ......... 3/} ......................... 1& (f
C o e T, K..s8. e K. .27/
e e B e = Q. e, A
Cal - r Ve
alcigtrie o oot x Colutiom CT l

...................................................................................................




Question 33 (5 marks)

A light is to be placed over the centre of a circle, radius a units. The intensity / of the light is
proportional to the sine of the angle & at which the rays strike the circumference of the circle,
divided by the square of the distance d from the light to the circumference of the circle,

Le. I= kSi—?a, where £ is a positive constant.
d
Ligtt NOT TO
SCALE
(a) Showthat 7 = hy : 2
(y2+a2)2
----------------------------------------------------------------------------- -2.-----.i............. j
Inétops'ﬁo(—“%; ......... a’=a-+d ..... ?’d...fa"hcjafas
................................................................................................... Leorne ™
. ke > U/o]
..................... 42+(72
............................................................................ 2 [ correct
=
................ ’ff Corrée et Ca e w ot iom
dla = 2
........................... F )i e £ S ¢, o
............................................................................... .mz"...?fr?.’.”/“"'“+"6
= Za —— lw; ‘o wWe -Q;/-nu—lﬂ\
................... a’ JCQ‘" Jq\
........................ PSRRI oy R4 L=
o gy PO toneud
=*d anSwWes

Question 33 continues on next page
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Question 33 continued

(b) Find the best height for the light to be placed over the centre of the circle
in order to provide maximum iflumination to the circumference. %

............................. 2 [ 2....... I T A T
) k(d"'“z) __31((7 (d &
..................................... (2422 i
I
............................. .2....... ../... ......2..----2... et N ST T T T
_ (Y +a’)2(( tea gd)
................................... (a"+a‘3
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 2;- I R R R E R E R R R R
TR AT By )
............................... CUZ*G—Z 572‘
Mo, A = O *C'a”é'cj":o .........
2
......................................................... 22*42_
............................................................. dz
£ _ o
............................................................. ” N2
........................................................................ o
.............................................................. g.i—o=.aq.z.2 |
s
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1 End of Examination
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