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Year 12 Mathematics Advanced
TRIAL HSC

General
Instructions Working Time — 3 hours.

Reading time — 10 minutes.

Write using a black pen.

NESA approved calculators may be used.

A reference sheet is provided.

Show relevant mathematical working, reasoning and/or calculations.
Extra working space is provided at the end of the paper.

Submit ALL work at the end of the examination.

Diagrams are NOT drawn to scale.

Total Marks: Section I — 10 marks (pages 2 — 6)

100 e Attempt Questions 1 — 10
e Answer on the multiple choice grid provided.
e Allow about 15 minutes for this section.

Section II — 90 marks (pages 7 —33)
e Attempt Questions 11 — 33.
e Allow about 2 hours and 45 minutes for this section.



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

Question 1

The diagram below is a graph of y = asin(bx) in the domain [0,27] .

(O8]
° <

) y=asin(bx)

-3+

Which equation describes this graph?

A. vy = 2sin3x
B. v = 3sin2x
C. y = —2sin3x
D. y= —3sin2x
Question 2

T
Which expression is equivalent to 0052[5 - 9] cot 8 2

A. cos20 cotl

B. sinf cosf

C. sin’@
cost

D. sin’0 cot0)



Question 3

What is the gradient of the normal to the curve f(x) =(3x—35) (x+ 1) at the y-intercept?

A. _
2
B. 1
2
C. -2
D. 2
Question 4

What is the value of (log a)?+log (a2) ?

A. 1

B. log a
2

C. log a

D. 2log a

Question 5

Consider the function f(x) = In(x—2) + {/3—x.

What is the domain of the function?

A. (= o0,00)
B. (0,00)

C. (3,2]

D. (2,3]



Question 6

3 1
The graph y = T is translated 4 units right and dilated vertically by a factor of 7

X

Which of the following gives the equation of the new function?

A. y__3

2 x—3
B 3
. 2‘=

) x—4
C. __3

2y =

Y x=—3
D. y__3

2 x—4
Question 7

: : dy d?y
At a particular point on a curve, — >0 and — <0.
dx dx?

This means the curve is:

A. Decreasing and is concave down
B. Decreasing and is concave up
C. Increasing and is concave down
D. Increasing and is concave up



Question 8

The following table shows the results of tests (out of 100) in English and Science for

all the students in Tilly’s class.

Subject Class mean | Class standard deviation | Tilly’s mark | Tilly’s z-score
English 72 8 -0.25
Science 75 6 72

Which of the following statements is correct?

A.

B.

C.

D.

Tilly had a higher mark and a higher z-score in Science than in English.

Tilly had a higher mark but a lower z-score in Science than in English.

Tilly had a lower mark and a lower z-score in Science than in English.

Tilly had a lower mark and a higher z-score in Science than in English.

Question 9

Which of the following is equal to

A.

B.

2"+1
2" =1
22
2

"

?
M+




Question 10

Let 4 and B be two independent events from a sample space.
If P(4) =p , P(B) =p? and P(4) + P(B) = 1, then P(A" U B) is equal to

A. 1=p=p?

B. p +p’

C. 1-p+ p?

D. 1—p=p* + p’

End of Section I



Mathematics Advanced

Section II Answer Booklet

90 marks

Attempt Questions 11 - 33

Allow about 2 hours and 45 minutes for this section

Instructions

Answer the questions in the spaces provided. These spaces provide guidance for the
expected length of response.

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

Extra writing space is provided at the end of the Booklet.
If you use this space, clearly indicate which question you are answering.

Please turn over



Question 11 (5 marks)

d
a) Let y= ecos(3x). Find —y
dx
b) Let f(x) = log (x*=3x+2). Find f'(3).
3
©) Find f - dx .
4+ 27



Question 12 ( 5 marks)

Solve the following equations, express in simplest form.

a) [2x —1]=3



Question 13 ( 2 marks)

The function P(x) = x*+bx?>+cx +d , has x intercepts at 4, 0 and -3. Find b, ¢ and d.

10



Question 14 (4 marks)

The table below shows the probability distribution of a discrete random variable X.

X 0 2 4 5 8 9
P(X=x) K 0.16 0.18 0.3 k 0.12

a) Show that k= 0.2

b) Calculate E(X)

c) Calculate Var(X)

11



Question 15 ( 6 marks)

X

x?+1

Consider the function f(x)=

a) Show that f{x) is odd.

b) Find any stationary points and determine their nature.

12



C) Sketch y = f{x) showing intercepts, asymptotes and stationary points.

13



Question 16 ( 2 marks)

1 . : .
The graph of y = x + — is shown over part of its domain.
X

2T
1 +

L | I I »
17) T T T T

i 2 3 4

andx =3

14



Question 17 ( 2 marks)

The sum of the first 10 terms of an arithmetic sequence is 160.
The sum of the first 20 terms is 520.

What is the first term a of the sequence?

15



Question 18 ( 6 marks)

A ship is sailing at 15 km/h on a bearing of 160°7. At 9:00 am the ship is at P, and the
lighthouse, L is due south of the ship. At 9:40 am the ship is at Q, and the lighthouse is on a
bearing of 230°T.

160°

1)

travelling 15 kmv/h

L
a) Show that ZPQL = 110° 1
b) Show that the distance PL is 12.3 km (correct to 1 decimal place). 2
c) Find the time, correct to the nearest minute, at which the lighthouse will be due west of 3

the ship.

16



Question 19 ( 4 marks)

3 3
A survey of all the Zoology students at a local university showed that 7 of them had a pet cat, ry

1
of them had a pet dog and T had both a pet cat and a pet dog. 25 students had either a pet cat or a
pet dog but not both types of pet.

a) Show that a total of 40 Zoology students were surveyed. 2

b) If two of the zoology students are chosen at random, find in simplest fraction form the 2

probability that neither of these students has a pet dog.

17



Question 20 ( 2 marks)

Show that logp(sec 6 + tan ) + loge(sec 0 — tan ) = 1og€(1) for 0 <6 < %

Question 21 ( 2 marks)

The following shows the graph of f'(x).

On the above axis, draw a possible graph of f(x)

18



Question 22 ( 2 marks)

A company offers a special deal for a machine lease: a business can lease the machine for an
initial payment of $1200. Each year after that, the payment is reduced by 15% of the previous
year’s payment. The lease continues indefinitely.

a) Find the cost of the lease in the 6th year.

b) Find the total amount the company will receive from one lease.

19



Question 23 ( 3 marks)

T
a ud
) Evaluate f 3 sin(x)dx.
0

b I s
) Hence, or otherwise, find all values of & such that f 3 gin(x)dx = f 2 cos(x)dx
0

where 0<k<2T .

20



Question 24 ( 3 marks)

X

Find in gradient intercept form the equation of the tangent to the curve y=4/6x+4 + ¢2?  at the
point on the curve where x = 0.

21



Question 25 ( 3 marks)

& students in an Advanced Mathematics class sat term tests in Functions and Calculus.

The table below shows their marks out of 100 in each test.

Student A B C D E F G H
Functions (x) 63 59 69 83 77 75 85
Calculus (y) 58 62 70 72 76 76 78 84

Unfortunately, the Functions mark for student H has been lost. However, it is known that the
correlation coefficient between Functions mark and Calculus marks is » = 0.9 and the equation
of the least squares regression line of Calculus marks on Functions marks is y =0.72x + 18

a) Use the mean y =72 of the Calculus marks and the least squares regression line to
find the mean x of the Functions marks, and hence the missing Functions mark for
student H.

b) Another student in the same class sat the Functions test and achieved a mark of 93 but

missed the Calculus test. Explain whether or not you would be justified statistically in
using their Functions mark and the given least squares regression line to estimate their
Calculus mark.

1



Question 26 ( 5 marks)

Two numbers are chosen without replacement from the numbers 1, 2, 3,4, 5,6, 7, 8, 9.

a) Complete the probability tree diagram below. 1

First number Second number
-~ Odd

o
S

b)  Find, in simplest form, the probability that the product of the two numbers chosen is even. 2

c) Given that the product of the two numbers chosen is even, find the probability that their sum 2

is even, expressing your answer is simplest fraction form.

23



Question 27 ( 4 marks)

Zenthralium is a rare radioactive substance that decays with a highly toxic residue.
dM

The rate of change is given by o = —kM,

where £ is a positive constant and M is the mass present.

a) —k . dM
Show that M = M0 e ™ satisfies ? =—IM .

b) The half-life of Zenthralium is 29 years. This means it takes 29 years for 100g to decay to
50g. Find the value of k correct to 3 significant figures.

c) A decaying bag of Zenthralium is found illegally dumped at a landfill site. It is weighed
and its mass is 12 kg. Calculate the original mass if it was dumped 10 years ago.

Give your answer correct to 2 decimal places.

24

2



Question 28 ( 2 marks)

A random variable is normally distributed with mean 0 and

standard deviation 1. The table to the right gives the probability

that this random variable is less than z. z-score | Probability
The probability values given in the table for different values of z 0 0.5
are represented by the shaded area in the following diagram. 02 0.57926
y 0.4 0.65542
0.6 0.72575
0.8 0.78814
1 0.84134
=Y 1.2 0.88493
0 = ' 1.4 0.91924
A study with 500 participants found that the circumference of their 16 0.94520
heads was normally distributed with mean 56.0 cm and standard ' '
deviation 1.5 cm. 1.8 0.96407
2 0.97725
) o 2.2 0.98610
By calculating z-scores, find the number of participants whose
head circumference was between 57.2 cm and 58.4 cm. 24 0.99180

25



Question 29 ( 5 marks)

Tristan has a tin of paint in the shape of a cylinder. The cylinder has a radius of » cm and a
height of & cm. Tristan knows the sum of the radius and height is 24 cm.

a) Show the volume of the paint tin is found by:
Vo= 24 ar? — w3
b) Find the maximum capacity of the tin of paint in litres.

26



Question 30 ( 6 marks)

Consider the probability density function below that models the lifespan of a certain brand of
washing machine, in years.

: - | — 0<w<8
f =3 Voraw
0, otherwise
a) Find the value of £.
b) Find the equation of the cumulative distribution function.
C) Hence, or otherwise, find the median lifespan of this brand of washing machine.



Question 31 (5 marks)

The depth of water (in metres) in a lagoon in the coastal town of Schoolies is given by:

D=8+ 2005(%] for 0 <t <25.

where 7 is the time in hours after 12 noon .

a) What is the depth of water at 12 noon? 1

b) What is the first time after 12 midnight that the water level will be at the depth of 7m? 2

Question 31 continues on the next page.

28



c) Sketch the curve on the axes below, showing the maximum and minimum depths of the 2
lagoon during the time period 0 < ¢ < 25.

Draw your sketch below:

D
124
1
10
9
8
7
6
5
4
3
2
1
1>
5 10 15 20 25

29



Question 32 (5 marks)

A particle is moving along the x-axis such that at a time ¢ seconds its displacement from the
origin is x metres.

: C 3
The acceleration of the particle is given by a=—- + —.
e e

Initially its velocity is —6 m/s and its displacement is 5 m.

a) Find the equation for the displacement (x) of the particle in terms of 7.

Question 32 continues on the next page

30



b) At what time and where does the particle come to rest?

31



Question 33 ( 7 marks)

A circle centred at 4 with radius 1 unit intersects the parabola y = 2x? at the origin O and at the
point B. The line / passes through O and B as shown in the diagram.

b) Find the angle OB makes with the positive x axis.

Question 33 continues on the next page

32



d)

27
Show that ZOAB = —.

Find the shaded area bounded by the circle and the parabola in the first quadrant as
shown in the diagram.

End of paper
33
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Section II Extra writing space

If you use this space, clearly indicate which question you are answering.

34




Section II Extra writing space

If you use this space, clearly indicate which question you are answering.
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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

Question 1

The diagram below is a graph of y = asin(bx) in the domain [0,27] .

K| y=asin(bx)
‘x
7f 21
-3+
Which equation describes this graph?
A. v =2sin3x
6= -3
B. y =3sin2x &;f ST
C — b
. y = —2sin3x b= &

y = —3sin2x
Question 2

n
Which expression is equivalent to COSZ(E - 9) cot @ 9

N O co% 24
A 20 . = 9 X (03 9 S
. cos“0 cotl sln _ﬁ
sin

sinf cosd
C. sin’@

cost
D. sin0 cotl



Question 3

What is the gradient of the normal to the curve f(x) =(3x—5) (x+ 1) at the y-intercept?
= 3x'-2x - 5

A. 1
- Pilx): b= -2
&) pilo) = -2
2 [}
c. - nermal = o
D. 2
Question 4
2
What is the value of (log a)?+log (a2) ? = _&j—i
L lo& Cr
A. 1 _ 103 O
log a bt
2
C. log a
D. 2log a
Question 5

Consider the function f(x) = In(x—2) + /3 —x.

What is the domain of the function? zZ-2>0 3-x2 o
22 x5 -3
x <3
A (=o0,00)
B. (0,00)
C. (3,2]

o



Question 6

3 1
The graph y = T is translated 4 units right and dilated vertically by a factor of 7

X

Which of the following gives the equation of the new function?

A ¥ 3 ,2 = ’i*‘
. E=x—3 J (X‘—Lf)fl
B. 2 3 a?J - 3

x—4 1’3
@ 3
2y=

——d

Question 7

. . dy dy
At a particular point on a curve, — >0 and — <0.
dx dx?

This means the curve is:

A. Decreasing and is concave down
B. Decreasing and is concave up

@ Increasing and is concave down
D. Increasing and is concave up



Question 8

The following table shows the results of tests (out of 100) in English and Science for

all the students in Tilly’s class.

Subject Class mean | Class standard deviation | Tilly’s mark | Tilly’s z-score
English 72 8 72-2-= 20 -0.25
Science 75 6 72 ngs - -1
© 2=
Which of the following statements is correct?
A. Tilly had a higher mark and a higher z-score in Science than in English.
Tilly had a higher mark but a lower z-score in Science than in English.
C. Tilly had a lower mark and a lower z-score in Science than in English.
D. Tilly had a lower mark and a higher z-score in Science than in English.
Question 9
: .. 4"—1 1\" "\t \
Which of the following is equal to ] ? @ ) -\ - @ -
e .

A.
C.
D.

2"+1
2"—1
22

2

n

Q)

;l*\



Question 10

Let 4 and B be two independent events from a sample space.

If P(A)=p , P(B) = p* and P(4) + P(B) = 1, then P(A' U B) is equal to

A. 1—p—p?
B, p +p Pa o &) PLR)«P(RD
2
- X
O e g5
D. l_p—p2+p3
End of Section I

y'oe) = P(AD +P(B) - PR A B)
- (ep) e (p*-p?Y)
= -p ‘,P‘b AP’L*Pb

= \__ p +P$

SN wuvsS ok wdapendond
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Question 11 (5 marks)

d
a) Let y= ecos(3x). Find Ey

b) Let f(x) = log (x*=3x+2). Find f'(3).

i) = 3™ -3

ceseseecssssssssssseetosse 000 senn I R R




Question 12 ( 5 marks)

Solve the following equations, express in simplest form.

2) |2c —1]=3
........ S R 2
........................................... do =&
................................................ 3‘—’/2®
....... X0z (2= 2B
.................................... -2 x N =B
Y & S, S
.............................................................. :L‘|®
b) xn2=38

........................................... QOW“&UWNWHWUWNWHHCDWNLTﬁ.
.................... o2 lhn®) =30 &
................................. 0194;3@
......................................... 0’ =



Question 13 ( 2 marks)

The function P(x) = x>+ bx?>+cx+d , has x intercepts at 4, 0 and -3. Find b, ¢ and d.

10



Question 14 (4 marks)

The table below shows the probability distribution of a discrete random variable X.

x 0 2 4 5 8 9
P(X=x) K 0.16 0.18 0.3 k 0.12

a) Show that k=0.2
‘614' k - |- O'IG:’rO'Igf-O-Z«J—O-IL)

....... kz’fk-O‘Z"’
........ kirk - 0:24:0 oo
......................... K> 1112 4xi0024
25
-002/‘“/"2 ................... k‘>/0 ......... @

b) Calculate E(X)

.................. T R
C) Calculate Var(X)
Lozt T PG
..... 2.....(0.2..»{..0..‘9.‘.’.').4.—...[.zf.,..0.:!.@)..f.[4.3¢.¢.7!;€.>...............................
Z
e 1 51‘09*{8502).,»(92*0/9 "6522
........ S T AT SRS SRR RORRR

11



Question 15 ( 6 marks)

X

Consider the function f(x)=
x2+1

a) Show that f{x) is odd.

b) Find any stationary points and determine their nature.

Skﬁ(ﬁs ..... ulsu)lﬂ((?b)/o

D I R I R AT AT

12



c) Sketch y = f{x) showing intercepts, asymptotes and stationary points. 2

13



Question 16 ( 2 marks)

1 . . .
The graph of y = x + — is shown over part of its domain.
X

Use two trapeziums of equal width to approximate the area between the curve, the x-axis and the lines x = 1
andx =3

14



Question 17 ( 2 marks)

The sum of the first 10 terms of an arithmetic sequence is 160.
The sum of the first 20 terms is 520.

What is the first term a of the sequence?

15



Question 18 ( 6 marks)

A ship is sailing at 15 km/h on a bearing of 160°7. At 9:00 am the ship is at P, and the
lighthouse, L is due south of the ship. At 9:40 am the ship is at Q, and the lighthouse is on a
bearing of 230°T.

160°

travelling 15 km/h

L
a) Show that ZPQL = 110° 1
....... cPOLz 360 - (a0%r 207
- 360° - 2.50°
= 10
b) Show that the distance PL is 12.3 km (correct to 1 decimal place). 2
...... POz ISR A0 2 00k e P
: 0
....... Pl D e,

........................... 2003
c) Find the time, correct to the nearest minute, at which the lighthouse will be due west of 3
the ship. P
coe Q0° - 123 QMOHL &
PR = -2 = 13km ®
......................................... L
(05520
............................................................................ G
........ A0 = 12 =S3deems
S IS



Question 19 ( 4 marks)

3 3
A survey of all the Zoology students at a local university showed that 7 of them had a pet cat, 3

1
of them had a pet dog and 7 had both a pet cat and a pet dog. 25 students had either a pet cat or a
pet dog but not both types of pet.

a) Show that a total of 40 Zoology students were surveyed. 2

b) If two of the zoology students are chosen at random, find in simplest fraction form the 2
probability that neither of these students has a pet dog.
............... 5x.40.2.28  dhvdents de re) lhove adee (D)
4
............. Ploashor deg) = A8 x Ak =z S D
39 )

17



Question 20 ( 2 marks)

Show that loge(sec @ + tan @) + loge(sec 6 —tan @) = log,

Question 21 ( 2 marks)

The following shows the graph of f'(x).

(1) f0r0<9<%.

On the above axis, draw a possible graph of f(x)

18




Question 22 ( 2 marks)

A company offers a special deal for a machine lease: a business can lease the machine for an
initial payment of $1200. Each year after that, the payment is reduced by 15% of the previous

year’s payment. The lease continues indefinitely.

a) Find the cost of the lease in the 6th year.

Sn: 1200 4 1200085 r1200s08ES 4 --
Ouz w200 O 0B
......................... S
...... Tz Ot
...... Tie.z.0200x 088 (DY

-85 4s

b) Find the total amount the company will receive from one lease.

19



Question 23 ( 3 marks)

T

a I

) Evaluate f 3 sin(x)dx.
0

™
...................................... -3
= E— cod L \q
z -~ oy T + oz O
----------------------------------- b---------------------------------------------------.--.-------------
- -1
................. ',1.,*'
- 1
- 2
b) s s
Hence, or otherwise, find all values of & such that f 3 sin(x)dx = f 2 cos(x)dx
0 k
where 0<k<2T.
T
------------------------------ 2.'-.'-o'-o'-..-..-o.-..-..-o.-o.-..-..-o.-o'-.'-o--o--.--.--.--ﬁ--.'-.--.
A= ..S..‘.’?.@ K

20



Question 24 ( 3 marks)

1
—x

Find in gradient intercept form the equation of the tangent to the curve y=4/6x+4 + ¢2 at the
point on the curve where x = 0.

21



Question 25 ( 3 marks)

& students in an Advanced Mathematics class sat term tests in Functions and Calculus.

The table below shows their marks out of 100 in each test.

Student A B C D E F G H
Functions (x) 63 59 69 83 77 75 85
Calculus (y) 58 62 70 72 76 76 78 84

Unfortunately, the Functions mark for student H has been lost. However, it is known that the
correlation coefficient between Functions mark and Calculus marks is » = 0.9 and the equation
of the least squares regression line of Calculus marks on Functions marks is y =0.72x + 18

a) Use the mean y =72 of the Calculus marks and the least squares regression line to 2
find the mean x of the Functions marks, and hence the missing Functions mark for
student H.

b) Another student in the same class sat the Functions test and achieved a mark of 93 but 1
missed the Calculus test. Explain whether or not you would be justified statistically in
using their Functions mark and the given least squares regression line to estimate their
Calculus mark.

No wmwm& doto



Question 26 ( 5 marks)

Two numbers are chosen without replacement from the numbers 1, 2, 3,4, 5,6, 7, 8, 9.

a) Complete the probability tree diagram below.

First number A Second number
/8 _—0dd
f,,,,/
. 0dd <
%~ —~%
) g  Evern
.//
.’/
\\
e
\\\\\ SLS_/ Od[]
4, \‘\ o /‘,.»"’
-~ ™~ Even <
i | 4
T~ Even

b)  Find, in simplest form, the probability that the product of the two numbers chosen is even.

........ P(prod**ﬁﬁwm =""p(oddr°dd)

= |- Sx4&
......................................................... Gy s
...................................................... g

= l4 71
................................................... BT
............................................. =0\

14
c) Given that the product of the two numbers chosen is even, find the probability that their sum

is even, expressing your answer is simplest fraction form.

........ P..(Suw\ even % @ro&vo\ even)

............ z..P. suwwsww(emdwd**@v&f\)xf’(efodw*m“)

...................................................................................... ‘.................

........... P(Swmwmwodﬁ"*w"ﬂ\)z_}ﬁ:i
XY I3
¥4
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Question 27 ( 4 marks)

Zenthralium is a rare radioactive substance that decays with a highly toxic residue.

aM
The rate of change is given by o = —kM,

where £ is a positive constant and M is the mass present.

a) —4 . aM
Show that M = Mo e ™ satisfies ? =—iM .

b) The half-life of Zenthralium is 29 years. This means it takes 29 years for 100g to decay to
50g. Find the value of & correct to 3 significant figures.

v, 24
i'ﬁkl .............................................................. @ ..... o
o P T ) @”\ue
............ s O 0RO

c) A decaying bag of Zenthralium is found illegally dumped at a landfill site. It is weighed
and its mass is 12 kg. Calculate the original mass if it was dumped 10 years ago.

Give your answer correct to 2 decimal places.



Question 28 ( 2 marks)

A random variable is normally distributed with mean 0 and
standard deviation 1. The table to the right gives the probability
that this random variable is less than z.

The probability values given in the table for different values of z
are represented by the shaded area in the following diagram.

.‘ 4

0 z ¢

A study with 500 participants found that the circumference of their
heads was normally distributed with mean 56.0 cm and standard
deviation 1.5 cm.

By calculating z-scores, find the number of participants whose
head circumference was between 57.2 cm and 58.4 cm.

z-score | Probability
0 0.5

0.2 0.57926
0.4 0.65542
0.6 0.72575
0.8 0.78814
1 0.84134
1.2 0.88493
1.4 0.91924
1.6 0.94520
1.8 0.96407
2 0.97725
22 0.98610
2.4 0.99180

ﬁ, 18 pe,o?'(.&
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Question 29 ( 5 marks)

Tristan has a tin of paint in the shape of a cylinder. The cylinder has a radius of » cm and a
height of & cm. Tristan knows the sum of the radius and height is 24 cm.

a) Show the volume of the paint tin is found by: 2
V = 24 wr’ — md

b) Find the maximum capacity of the tin of paint in litres. 3

26



Question 30 ( 6 marks)

Consider the probability density function below that models the lifespan of a certain brand of
washing machine, in years.

109 =) Joraw

0, otherwise

0<w<8

a) Find the value of k. 8 K \

W
......................... B e

g Ya B
......................... fo kb ds -0 D

................................................. a.k..“.\.........k‘;..z...............................
b) Find the equation of the cumulative distribution function.

.................. WA M N

P = So = dk - 3 a+ 2k
.................................. Q*Zﬁb eV LW
e G2 M Ol

..................................... F w mr)

........................................................ “ qf:!.w@

..................................................................... T B,
C) Hence, or otherwise, find the median lifespan of this brand of washing machine.

o B 2 e
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B S e )
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Question 31 (5 marks)

The depth of water (in metres) in a lagoon in the coastal town of Schoolies is given by:

D=8 + 2cos(%] for 0 <t <25.

where 7 is the time in hours after 12 noon .
a)

What is the depth of water at 12 noon?

b) What is the first time after 12 midnight that the water level will be at the depth of 7m? 2
................ 7;%*3003 ——>
Y
NP ST LN . <.= 3 A
3 ] s VUMK 5 ot
% ...........................................................................

bk excod. o & =

4

’i ............ ‘2;% ......................... 0
.................................................................... {«S@;IOLHL
N V2

................. L I TS PR
............. z 1%

~ lolws 4O mi~¢ @
°
:Q 4’ ! 4/0 PM
Question 31 continues on the next page.
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c) Sketch the curve on the axes below, showing the maximum and minimum depths of the 2
lagoon during the time period 0 < ¢ < 25.

Draw your sketch below:

D
124
1
10
g TN /1
RN / \ /
6 ANNEZY) LGN A PJL
5 (7 G _lW\
4
3 ‘W‘H
f wad%m
——— ——— } j{\: : ——— f——t—t—1> 7
5 10 15 20 25
foen M,Ic\v\:\-‘\,—\
Moy degr M de pits
=0 m = &-2
o £=0 - b
b”‘"z o) +> (-28
£=2 1€- 18-
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Question 32 (5 marks)

A particle is moving along the x-axis such that at a time ¢ seconds its displacement from the
origin is x metres.

8 3

The acceleration of the particle is given by a=—- + —.

e e

Initially its velocity is —6 m/s and its displacement is 5 m.

a) Find the equation for the displacement (x) of the particle in terms of 7. 3
--------- .--~--.--.--.--.-;.ﬁ-..--..-.--—. R I T R I R R I I I
a-x = 8¢~ +32e
.............................................. sl
\/='x='—4'e:7;e - %e +C

Question 32 continues on the next page
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b) At what time and where does the particle come to rest?

PE I
................................................ :‘E\................_%....................................
........................... 4 . r. 3¢ =& =0
bt me 68 aa .. - mZ =0 -
................................... ($=m) (140 =0 o -] 0
........................................................... Qjc:A\VA(M% ’
............................................................... Jer’“Q)
S
................................... IL.".A'...... et e s e e esesecseseaeseesesesesee e es et ee e esenoeannn
¢
.................................. P S ——
................................... MY A
...................................... ,ﬂ,.ln“’
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Question 33 ( 7 marks)

A circle centred at 4 with radius 1 unit intersects the parabola y = 2x? at the origin O and at the
point B. The line / passes through O and B as shown in the diagram.

b)

Question 33 continues on the next page
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3

Find the shaded area bounded by the circle and the parabola in the first quadrant as

d)
shown in the diagram.
Qrece of sangm& = Qsepdor - Ap =
A = _’C_LCG'~S\;‘ 6’3
......................................... S
............................................. B o O S o VTN
= ’;‘_ /7; SV 9%)
.......................................... e T @
= 57 4
b@‘wwﬂ .......... —_ﬁx ....... nd ......... __;24¢7" ...........................
e g...0o0 % IR AT

............... 57_ (B‘)c’ P )&”
0

End of paper
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Section I Extra writing space

If you use this space, clearly indicate which question you are ai

St’\a}iﬂ(ﬂ- by S@d’ﬂf —-'At-} “’V\\&V\f\\z

/ 2
Aswﬁw‘ < 1 & - éxlex%‘r
w
= 2
AA = ix{x\j“—;'_
'F
e
Yz 2?&\'
({/ = )C'L
2/962 Q
12
3
A z -
] vﬁ '/30?] (Meﬂ- between pa/a//w(k\tby_m,g >
- 3/27%_

a2 I®

3J3

=% 3o
- U2
2

Shacloel = sechor - A+ f/fczc/zﬂ/e
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