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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. If f(x) = x? —5x + 3, whatis f(—3)?

(A) =2
(B) -3
(@ 9

(D) 27

2. What type of relation is shown?

(A) Many-to-many
(B) One-to-many
(C) One-to-one

(D) Many-to-one
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3. Which of the following best represents the graph of g(x) = e

(A)

(€)

4. The probability distribution of random variable X is shown below.

What is the value of a?

(A)
(B)
(C)
(D)

Yy
s A
« > x
-5 5
,5__
v
Yy
s A
« X
-5 5
vy

0.15

0.20

0.25

0.30

(B)

(D)

2In(x+1)>

y

1

X

-3

-2

-1

0

1

P(X=x)

0.05

0.05

a

0.20

0.15

0.05

CTHS Mathematics Advanced AP4 2021



5. The first term of an infinite geometric series is 12 and the limiting sum of that series is 15.
What is the common ratio?

(A)

R

(B)

Wik AR

(C)

N =

(D)

6. What is the amplitude and period for the function f(x) = 4sin (%) ?
(A) Amplitude 3 and period %
(B) Amplitude 3 and period 6m
(C) Amplitude 4 and period g

(D) Amplitude 4 and period 6m

7. Which interval gives the domain of the function y = 2v25 — x? ?

(A) [-10,10]
(8) [0,10]
() [-5,5]
(D) [0,5]
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8. What is the area of the triangle given below?

NOTTO

- SCALE

35 em

<=

49 cm
(A) 422 cm?
(B) 637 cm?
(C) 844 cm?
(D) 858 cm?

9. Which expression is the derivative of cos?3x when differentiated with respect to x ?
(A) —6sin3xcos3x
(B) —2sin3xcos3x
(C) 2sin3xcos3x

(D) 65sin3xcos3x
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10. At which point on this curve are the first and second derivatives both negative?

y

(A) A
(B) B
€ ¢
(D) D

END OF SECTION |
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Section Il

90 marks
Attempt Questions 11 - 34
Allow about 2 hours and 45 minutes for this section

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

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

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

Question 11 (2 marks) Marks

A circle is given by the equation x? + y? — 6x + 2y = 6. 2
Find the centre and radius of the circle.

Question 12 (2 marks)

er

Differentiate: y = —. 2
x+1
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Question 13 (2 marks) Marks

Find f(Sx —4)8dx 2

Question 14 (2 marks)

Find f‘“‘i“ (S?x)d 2

7 X

Question 15 on next page
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Question 15 (3 marks) Marks

A hiking group walked 8 km from their camp (C) on a bearing of 230° to point A.
They then walked 6 km on a bearing of 015° to point B.

The diagram below shows their path.

N
B C (camp)
N /E
© Qo\é“
NOT TO SCALE
A

(a) What s the size of LCAB? 1
(b) Calculate the distance from B to C, correct to 1 decimal place. 2

CTHS Mathematics Advanced AP4 2021
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Question 16 (4 marks)

The curve C has the equation y = f(x), x # 0. The point P(2,1) lieson C.

8
(a) Find f(x), given that f'(x) = 3x%2 — 6 — =

(b) What is the equation of the tangent to C at the point P?

CTHS Mathematics Advanced AP4 2021
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Question 17 (2 marks)

The diagram below shows the graph of y = f(x).

p =

J(x)

T 1 T ——p X
544 -3 -2 \\2/345

v

In the space below, sketch the derivative function, y = f'(x).

Question 18 on next page
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Question 18 (2 marks)

Find fxz (x3 +5)3dx

Marks

Question 19 (3 marks)

Consider the functions f(x) = 2x? — 8x and g(x) = x + 2.

(a) Determine the composite function f(g(x)).

(b) Using interval notation, state the range of the composite function.

CTHS Mathematics Advanced AP4 2021
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Question 20 (2 marks) Marks

The graph below shows y = f(x). 2

On the same graph, sketchy = 2 — f(x).

k(x)

3

Question 21 on next page
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Question 21 (2 marks) Marks

Show that sinx + 1 + cosxcotx —cosecx =1 2
Question 22 (2 marks) Marks
Solve 2 cos(2x) = —/3 forx where 0 < x < 2

Question 23 on next page
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Question 23 (8 marks)

A function is given by y = —x3 + 9x2 — 24x + 16.

(a) Find any stationary points, determine their nature, and find any possible
point/s of inflection.

Question 23 continued on next page
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Question 23 continued

(b) Hence, or otherwise, sketch the curve labelling all important points.

Question 24 on next page
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Question24 (3 marks) Marks

(@) Complete the table of values for y = V1 — x2. 1

Answer to 3 decimal places where required.

X 0 0.125 0.25 0.375 0.5
y 0.968 0.866
(b) Use the Trapezoidal rule with 4 subintervals, to estimate the value of 2

1
fzwll—xzdx
0

Question25 (5 marks) Marks

Lachlan works in a grocery store. He is making a stack of oranges against a sloping
display panel.

The oranges are stacked in layers, as shown below. Each layer contains one orange
less than the layer below it.

<>
(]
<>

Cm A . J—— > m nth Layer

When he has finished, there are five oranges in the top layer, six in the next and so
on.

There are n layers altogether.

Question 25 continued on next page
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Question 25 continued

1
(a) Show that there are > n(n +9) oranges in the stack.

(b) If Lachlan has 300 oranges to create his display, how many full rows can he
create, if the top row still contains five oranges?

Questions 11-25 are worth 44 marks in total

CTHS Mathematics Advanced AP4 2021
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Question 26 (6 marks)

From a packet of mixed seeds it was estimated that the probability of any seed
planted yielding a red rose was 0.02.

(@) Calculate the probability that from any two seeds planted there will be:

(i) two red roses

(ii) atleast one red rose

(b) How many seeds must be planted for you to be at least 98% certain of
obtaining at least one red rose?

Question 27 on next page
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Question 27 (3 marks) Marks

Differentiate f(x) = 2x? + 5x from first principles. 3

Question 28 on next page
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Question 28 (6 marks)

X

Two curvesy = 2e™ and y = e* — 1 intersect at point P.

y=¢e-1

y= 2‘14"

A

(a) Show that the coordinates of Pare (In2, 1).

Question 28 continues on next page
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Question 28 continued

(b) Calculate the shaded area.

Question 29 (3 marks)

(a) Differentiate log.(cos x) with respect to x.

v

. 4 .
(b) Hence, or otherwise, evaluate f tanx dx , correct to 2 decimal places.
0

CTHS Mathematics Advanced AP4 2021
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Question 30 (6 marks)

A spinner has the numbers 1 to 5 placed on it. The probability distribution for the

spinner is shown below.

X 1

P(X = x)| 0.1

0.25

0.4

0.1

0.15

(@) FindP(2< X <5)

(b) Find P(X < 3|X > 1)

(c) Find the expected value of X.

(d) Determine the variance of X.

CTHS Mathematics Advanced AP4 2021
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Question31 (7 marks) Marks

The bivariate data in the scatterplot below compares the recorded 1Q Score (I) of
students with their Mark on a Test (M) out of 100.

M

90 .

Mark on Test
o0 o0
i =N
| |
1 1
L 2
[ ]

o0
o
I
L
®

80 + L

78 .

EL//‘.lllllllllI=I=I=I=I=II

90 92 94 96 98 100 102 104 106 108 110
1Q Score

(a) Using your calculator, find (r) Pearson’s correlation coefficient correct to 2 3
decimal places and describe the direction and strength of correlation this
data gives.

Question 31 continued on next page
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(b) Using your calculator to find a line of best fit in the form y = mx + c.
Round both m and c to two decimal places.

(c) Use your equation to estimate the Mark for a student who recorded an 1Q
score of 114.

Is this a valid estimate? Justify your answer.

Question 32 (2 marks)

The graph below shows the velocity, v m/s, of a particle moving on a straight line,
for0 <t <0O.

State all times, or interval of time, for which:

(a) the particle is stationary

(b) the acceleration is negative.

CTHS Mathematics Advanced AP4 2021
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Question33 (5 marks) Marks

The water level in an estuary is cyclical, with a maximum depth of 5 metres, a
minimum depth of 2 metres, and the cycle repeats every 12 hours.

The last high tide was at 2:00 am.

The function of the form D = kcos%(t + b) + ¢ models the water depth, where D

is the water depth (in metres), t is the hours since 12:00 am (midnight) and k, b and
c are constants.

(a) Determine the valuesofk, b and c. 3

Question 33 continued on next page
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Question 33 continued

(b) What is the rate of change of the water level at 12:00 pm?

Question 34 on next page
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Question34 (7 marks) Marks

] o i
o
O seln =
0 R S A
'4 ....... X M- * ............... ym .............. ,{

The diagram above shows a rectangle PQRS drawn in a sector OAB of a circle with
a radius of 5 metres.
2AOB =0 and tanf =2, OR=xm and RS =y m.

(a) Show that the perimeter, P m, of the rectangle is given by: 3

P =2x+ 2V25 — 4x?

Question 34 continued on next page
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Question 34 continued

(b) Find the maximum perimeter of the rectangle.
Leave your answer in exact form.

End of Paper

CTHS Mathematics Advanced AP4 2021
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Section Il Extra writing space

If you use this space, clearly indicate which question you are answering.
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Section Il Extra writing space

If you use this space, clearly indicate which question you are answering.
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Year 12 Mathematics Advanced Section | — Answer Sheet

Name: Class:

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 2+4= (A) 2 (B) 6 (C) 8 (D) 9
AO @ cO bpO

= |f you think you have made a mistake, put a cross through the incorrect answer and fill in
the new answer.

A‘ B‘ CC> DC>

= |f you change your mind and have crossed out what you consider to be the correct
answer, then indicate the correct answer by writing the word correct and drawing an

arrow as follows. / correct
., ® @ O O
. AO BO CcO 0O
2. AO BO cO 0O
3. AO BO ¢cO 0O
4. AO BO cO DO
5. AO BO ¢cO DO
66 AO BO ¢cO DO
7.7 AO BO CcO DO
8. AO BO CcO DO
2. AO BO cO 0O
0. AO BO cO DO
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Write using black pen
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Allow about 15 minutes for this section

Section Il - 90 marks (pages 8 — 34)
Attempt Questions 11-34
Allow about 2 hours and 45 minutes for this section



BLANK PAGE

CTHS Mathematics Advanced AP4 2021



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. If f(x) = x2 —5x + 3, whatis f(—3)?

(A) -2
(8) -3 £R)= (-3-5(-3)+3
Q 9 — Q___l

OF

2. What type of relation is shown?

Ul B W N =

(A)  Many-to-many

One-to-many

(C) One-to-one

(D) Many-to-one
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|v\.C’x'\-\ ;
X Which of the following best represents the graph of g(x) = e2In(x+1)7 a(x) =<
s4 5 -7‘ x>~

v v
(C) y (D) y
A A

]
L
|
(o)
!
I

4. The probability distribution of random variable X is shown below.

x -3 -2 -1 0 1 2 3
P(X=x) | 0.05 | 0.05 a 0.20 | 0.15 a 0.05

What is the value of a?

(A) 0.15
(B) 0.20
@ 0.25
(D) 0.30

CTHS Mathematics Advanced AP4 2021 4



5. The first term of an infinite geometric series is 12 and the limiting sum of that series is 15.
What is the common ratio?

1
(W) < a=\2
@ 3
S=1s
® -
- 2
4 IS= 1=
1 2
© 3 me=Ts
2 _L
1 =115 s
() 3

6. What is the amplitude and period for the function f(x) = 4sin (HTH) ?

. . Vs
(A)  Amplitude 3 and period ~ Aempitvele = 4
(B) Amplitude 3 and period 6m 2
_‘—= \/3 = él(

(C) Amplitude 4 and period %

Amplitude 4 and period 61

7. Which interval gives the domain of the function y = 2v/25 — x2 ?

(A) [-10,10]
8) [0,10]
(19) 5.5
©) [0,5]
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8. What is the area of the triangle given below?

o NOT TO
= SCALE
g
Q
4 g
on
49 IRO—-4%-32. =\oc°
cm
(A) 422 cm? A= ’711 (3‘5)(4&> Sin OS°
= FT44A
(B) 637 cm?
@ 844 cm?
(D) 858 cm?

9. Which expression is the derivative of cos?3x when differentiated with respect to x ?

“E’ —65sin 3x cos 3x d 2
SECCOS 3‘-’:-) = 2cosd3x -3s~d

(B) —2sin3xcos3x = —6bs\ndxcosdx

(C) 2sin3xcos3x

(D) 65sin3xcos3x
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10. At which point on this curve are the first and second derivatives both negative?

y
O
X
B
A D
C
2 o
(A) A
;
(C) C
(D) D
END OF SECTION |
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Section Il

90 marks
Attempt Questions 11 - 34
Allow about 2 hours and 45 minutes for this section

Instructions

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

e Your responses should include relevant mathematical reasoning and/or

calculations.

e Extra writing space is provided at the back of this booklet.

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

Question 11 (2 marks)

A circle is given by the equation x? + y2 — 6x + 2y = 6.
Find the centre and radius of the circle.

2 -6 4 A+ qz-\-QMJ‘. | = 6aAs)
N

(-¥"x (4 )= G
O

Grdve (3,-)) radios = 4

Question 12 (2 marks)

2%
Differentiate: y = —.
x+1
\/«.267'1'c V= 24\
)
w'= 2e57 Vo=
ﬁg_ C_—pc_+\). 2" — e ™ ( \>
ox. = (e D?
ez"( 2>x+2 —\3
= a0y

e (2=
(= \\,z

(

CTHS Mathematics Advanced AP4 2021
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Question 13 (2 marks)

Marks
Find f(3x —4)8dx 2
4 9
doc. (32-4) = 9(a 4.3
8
= A1 (’%-x_ ——4\_{
V ® | 9
Question 14 (2 marks)
Find j4Si“ (T)d 2
x
7
a4 s
dac Co3s ?x = —g' S\n%

(1
> e
0

A
;\
o ol
N

X

Question 15 on next page
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Question 15 (3 marks)

A hiking group walked 8 km from their camp (C) on a bearing of 230° to point A.

They then walked 6 km on a bearing of 015° to point B.

The diagram below shows their path.

A

(a) What s the size of LCAB?

ANk = (5° ZNAC= 6P

NOT TO SCALE

S el =S0-Is

ﬁ?)so

(b) Calculate the distance from B to C, correct to 1 decimal place.

BRC= 6 4B - 1(@3[3)&:5 3s°

= a2\.3

L Rec =46 YN

CTHS Mathematics Advanced AP4 2021
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Question 16 (4 marks) Marks

The curve C has the equation y = f(x), x # 0. The point P(2,1) lieson C.

8
(a) Find f(x), given that f'(x) = 3x% — 6 — =z

£ CTX-B = 5(3'3:?'- - %x—z)do(
= =®—Cx+ 8= '+
(2= (2_33—9(2)_;% +c = |

o=\

T
- ?Cx)-:x%—écc_-‘f = +\

(b) What is the equation of the tangent to C at the point P? 2

2_
A = 3(2—c- (2
“'Mg'\*'
=4

w—\=_4 (:x.—z\’
O

= 4=-3

souw= 4o - ocr 4o —u-1=0
Q Q)

CTHS Mathematics Advanced AP4 2021
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Question 17 (2 marks)

The diagram below shows the graph of y = f(x).

p <

J(x)

H A+ttt gttt
514432 \\2/345

v

In the space below, sketch the derivative function, y = f'(x).

t)

LN

Question 18 on next page

CTHS Mathematics Advanced AP4 2021
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Question 18 (2 marks)

Find fxz (x3 + 5)3dx

= _117__ Q\Zoczéx—sJ-S)sobx
Y 4

-—

T2 (=3+5) +c

Question 19 (3 marks)

Consider the functions f(x) = 2x? — 8x and g(x) = x + 2.

(a) Determine the composite function f(g(x)).

S’Cﬁ){mﬂ = A C‘:C.-\— 231— 3"(‘1-\-2}

2(x*+ 434 — B -lb

25"+ <+ 3 —F=-IL

= 2x*-9

2 (- 4)
(b) Using interval notation, state the range of the composite function

5 CSC'I,B) = 1('1; "ZI’JC* 23

D\o.,\i\f_ - [;‘ 3 ) oo)

CTHS Mathematics Advanced AP4 2021
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Question 20 (2 marks) Marks

The graph below shows y = f(x). 2

On the same graph, sketch y = 2 — f(x).

kf(x)

3

Question 21 on next page
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Question 21

(2 marks) Marks
Show that sinx + 1 + cosx cotx — cosecx =1 2
S\~ X \ }Y Cosxcor=> — cosec ~
) cosoc \
= Sla>c 4| ¥ cosxx S0 <in=C
2 . 2. \
S\ X ¥FSinx + Cos x )
= Sia=¢
\ \
|+~ v~ —)
= QA
N~
= SV
= \ as »equu{wect
Question 22 (2 marks) Marks
Solve 2 cos(2x) = —V/3 forx where 0 < x <m 2
A
=
cos (2= — = T e
b S—~~
St TIwn "
2> ="¢ G A
Sw T Ve
x=Z |12, |2 12 _--.
S LS
Since O=xX =X , x=__(2 ° {2z

Question 23 on next page
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Question 23 (8 marks) Marks

A function is given by y = —x3 + 9x2 — 24x + 16.

(a) Find any stationary points, determine their nature, and find any possible

point/s of inflection.

% = —3x°+ 18 —24

= {‘x—“'— >+ 8)

== (- 4"X'x—-‘2_>
S‘\'O&ior\o‘n& ¢\>o\r\'§r5 R\ -P % =0

=2 o~ oc=4%

R | »
N

-P

O

w

O

|

-0

LWhan =2 u=-—-4 Whan 'x,-:_4-), 3):.0

J

.- CQ'—A'\’ s _a. local inimoen  stal onama PO\fd‘

d"l
O‘oc_a' = — b= x \®

= - G:(—x.-%)
A‘z
Rssi\ole poink o inflechion  whan aﬁ“’=o

S, =3 , u=—2A
s <

| = > | 2
k)

o ‘ -3 c:or\cou\‘\-\-\ c&\ou\ees
Q) D

)

Povnk OQ' ‘v\'“Zc)n‘o« adr (3) '7—\
=

Question 23 continued on next page
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Question 23 continued

(b) Hence, or otherwise, sketch the curve labelling all important points.

)

6T

Question 24 on next page
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Question 24 (3 marks) Marks

(@) Complete the table of values for y = V1 — x2 . 1

Answer to 3 decimal places where required.

wW=o0-\2S
N
X 0 0.125 0.25 0.375 0.5
y | 0.%2. 0.968 0.2271 0.866
(b) Use the Trapezoidal rule with 4 subintervals, to estimate the value of 2

1
jzx/l—xzdx
0

T 0.12s

\\ |- = Tz '[‘-" 2 (o0.292.+ o,qé,?Jfo,%:t)«-of%GQ
dJd

(0]

~< O.415

Question 25 (5 marks) Marks
Lachlan works in a grocery store. He is making a stack of oranges against a sloping
display panel.

The oranges are stacked in layers, as shown below. Each layer contains one orange
less than the layer below it.

m PN R > Cm nth Layer

When he has finished, there are five oranges in the top layer, six in the next and so
on.

There are n layers altogether.

Question 25 continued on next page
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Question 25 continued
1 .
(a) Show that there are > n(n+9) oranges in the stack

O~.=5) a=\

S = -%_—[1(5)-» (n—\)x\]
> [\o +.\~\]
’\ir\(r\-»al)

|

(b) If Lachlan has 300 oranges to create his display, how many full rows can he 3
create, if the top row still contains five oranges?

\£ S“= 300,

‘,\,_‘r\(n*"(v = 300

r\z+ QA = OO

I\’L'\'olr\—‘éoo =0

—9q t Ja?—4(-e00)(1)

n=

PN
(%)

= 20.4 or —-29 .4

~n s o gosv\i\m \"\kﬁr) A= 20

Nce

Questions 11-25 are worth 44 marks in total
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Question 26 (6 marks)

From a packet of mixed seeds it was estimated that the probability of any seed
planted yielding a red rose was 0.02.

(a) Calculate the probability that from any two seeds planted there will be:

(i) two red roses

P(’lv&d roses\/ = 0.02 x0.02

= 0.C004

(ii) atleast one red rose

PCO* \QD\S)t on2 W_A>= \ — P(:\o N-'LC!\}

= |- (O.Q‘Kj

= 0- 0396

(b) How many seeds must be planted for you to be at least 98% certain of
obtaining at least one red rose?

P \east ome wd) = )= (09%)

0.9% = |- (0.9%)

093" = 0.02

- 0-02
~= \ v 0938

= 19.623% ...

o ™MwsYy P\o«& Y94 roses

Question 27 on next page
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Question 27 (3 marks) Marks

Differentiate f(x) = 2x2 + 5x from first principles.

$(=D=2=+5x

'S'C'L-\-\f\j = :L(-x+\r02+ SC‘x-\—\—\)

= 1(12-\- 2'1_\-\-\-\:'3-\- S+ S

\; ~ -Q ( -;c,-\-\mv— “\:‘ (’I\)
S;"(:x-) = Y>>0 A
TN TN AW TR ST SR = 2=C=S="
= \“=0 -
\imn A\ 4 2DE + S\
= >0 A
\i

= voo (Axsy2049)

= 4xa5

Question 28 on next page
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Question 28 (6 marks)

Two curves y = 2e* and y = e* — 1 intersect at point P.

ye g |

P
y=2e""
v
(a) Show that the coordinates of Pare (In2, 1).
\~derseck  Whan 2e = g_x—\
2 =e‘z=¢_e_x
e —e —2=0
(e +) Xe*-2) =0
2 =
e =-\ o e =2
Siace €20 Sor oM yea)l =
_ex=2
x = \r\ 2
\n2
Loke~ :(.:\,\2‘ w= e -\ =2-\=\
’ J

;. \mdersedk o ( \n2, \3

Question 28 continues on next page
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Question 28 continued

(b) Calculate the shaded area.

\n2
Peea = S (27 -+ da
(o]

\rawa
)

(

-l \~n2 o )
—2e —e \,\9_)— (—ie_ -e +C>>

=(\—a_(‘\5_>— 2 -\—\n7-> - (—2 - l>

= \n 7-—'5_\_5

W 2 oniis®

(

Question 29 (3 marks)

(a) Differentiate log.(cos x) with respect to x.

& -_— 3.\|\‘=<

O N (C.osac) = cosx

- —-\-OV\‘X

T

. 4 .
(b) Hence, or otherwise, evaluate j tanx dx , correct to 2 decimal places.
0

% P
Q Yon xde = — E\n(cosxﬂ+
J o

[2)

e Do ) = 1 (e )

— - [T o)

= - [\r\(\) — \n(zj-?‘:— \'\(\):\'

\

~
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Question 30 (6 marks) Marks

A spinner has the numbers 1 to 5 placed on it. The probability distribution for the
spinner is shown below.

X 1 2 3 4 5
P(X =x)| 01 [025] 04 | 01 |0.15

(a) Find P2 < X <5) 1

P(24%X<2)= 0.430.l y 0.5

= 0.65
(b) FindP(X <3|X>1) 1
0 .65
P(x£3)%>)) = T-oa
. IEY
= 0.7l = (R
(c) Find the expected value of X. 2
EOCN)= \/0-\3 -\—2(0,25\,.\-3\/0.4—\,+4-(0-D+5(o.ls\)
= 2.9s
2

(d) Determine the variance of X.

\{or(X\'= ECX"\—-V.Z
=IZ_0 A\ & (©.25%Z )+ (0 ax3) x (0154 Y ¥ (o .(sxsz)]— (2 33)

= |-245
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Question 31 (7 marks) Marks

The bivariate data in the scatterplot below compares the recorded IQ Score (I) of
students with their Mark on a Test (M) out of 100.

M

90 + .

88 T

86 +

Mark on Test
o0
B
}

78 5

/
/ A 1 | 1 | : ] 1 ] 1 ] 1 ! : | 1 1 1 | 1 ! I
71 ' | o I L 1 » I g I X I » I J | . I o I

90 92 94 96 98 100 102 104 106 108 110
IQ Score

(a) Using your calculator, find (r) Pearson’s correlation coefficient correct to 2 3
decimal places and describe the direction and strength of correlation this
data gives.

c=0.98 Yo 2 decimal plocs

NMis s o s\n-)na& ‘posi"ﬁue correlohion

Question 31 continued on next page
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(b) Using your calculator to find a line of best fit in the form y = mx + c.
Round both m and c to two decimal places.

U= 22.18 + 0-62x
O
(c) Use your equation to estimate the Mark for a student who recorded an IQ
score of 114.

Is this a valid estimate? Justify your answer.

U= 22.\% 3 0.62(114)
(&)

= 92.32

Nor oo yalid eshHinmeaode os Mis valwe s

extocoladed  outside Y provided  daka.

Question 32 (2 marks)

The graph below shows the velocity, v m/s, of a particle moving on a straight line,
for0 <t <0O.

0 2 s\/?

State all times, or interval of time, for which:

(a) the particle is stationary

S‘\'aﬂh‘owu\ ok ‘E=O>5 ool Q seco~ds

Q

(b) the acceleration is negative.

Accocloradion ia mi\ido& wha~ -\-w\s\:\_’e,dt =

'\O_cca\_\a:hve. ie . oedruuee 2 a~d 1 =eco~ds
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Question 33 (5 marks) Marks

The water level in an estuary is cyclical, with a maximum depth of 5 metres, a
minimum depth of 2 metres, and the cycle repeats every 12 hours.

The last high tide was at 2:00 am.

The function of the form D = kcos%(t + b) + ¢ models the water depth, where D

is the water depth (in metres), t is the hours since 12:00 am (midnight) and k, b and
c are constants.

6

5

4

3

2

1 +

———————————————————————1P  t
6 12 18 24
(a) Determine the values of k, b and c. 3
S+

Grdre_ o5 e~ohon s 2 = 2.5 nehes

b=—2

Ouack: VScos t(2-2)+35=5 /

Question 33 continued on next page
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Question 33 continued

(b) What is the rate of change of the water level at 12:00 pm?

= 1.5 c_os:é(‘b—?_) + 3.8

(I

X 0.680 maehes /loor

Question 34 on next page
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Question 34 (7 marks)

Marks
B
0 P
|| 1
5"
6 ] [5] I
0 R S
k ....... X I - * ............... y (| C—— .l
The diagram above shows a rectangle PQRS drawn in a sector OAB of a circle with
a radius of 5 metres.
2AOB =60 and tanf =2, OR=xm and RS=ym.
(a) Show that the perimeter, P m, of the rectangle is given by: 3
P =2x+ 2V25 — 4x?
L
‘o0 = Ooe
&
L2 = -
AR = 2=
COAS‘tdﬂ.rﬁr\iS AOPS)

5% C_'::-\-u\}z-\- (Z'TDZ
Q

CDC--\- U07_= 25 — 4"
)
Lx W = 2S-4Ax
Q
W = \)9_5—4—:11 -
J

.. Sesrionedesr = 1(2:.\, 5 1(]’22.?_1)

= 2= 7\&7-5—417' as Nz_qvph.ac‘

Question 34 continued on next page
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Question 34 continued

(b) Find the maximum perimeter of the rectangle. 4
Leave your answer in exact form.
L
2
P= 2xi2(25-4)
1
ae L NG
de = 2+ 9\(2-3(25—495) x —3=x
B
=2~ \“25 —4-:1;?'
e
B
S = \1(.___-?—5-‘412
2325 -~ 4% =Jx
4 (25 —4x) = CA
\oo-lbx = GAX"
Vo= \oco
=_S
> = Z
s
L= 2 ™M X 1\ 2w
Js
x \ = 2
P
Z\—; 0.2 @) _lé’_
s

S Moo . Po_r-uv\o;\ér = 1(%)_\_ 2\];5_4_55_73—)1
== + 2J2:s‘—4_(—45:>

_ J5 +2J20

_Js +4ls

SIS  nwetees

i

End of Paper
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Section Il Extra writing space

If you use this space, clearly indicate which question you are answering.
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Section Il Extra writing space

If you use this space, clearly indicate which question you are answering.
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Year 12 Mathematics Advanced Section | — Answer Sheet

Name: Class:

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 2+4= (A) 2 (B) 6 (C) 8 (D) 9
AO B @ cO bO

= |f you think you have made a mistake, put a cross through the incorrect answer and fill in
the new answer.

A‘ B’ CC> DC>

= |f you change your mind and have crossed out what you consider to be the correct
answer, then indicate the correct answer by writing the word correct and drawing an
arrow as follows. / correct

e & O O

A c D

. AO BO O DO
2. AO BO cO DO
3. AO BO ¢cO DO
4. AO BO cO DO
5. AO BO ¢cO DO
66 AO BO cO DO
727 AO BO ¢cO DO
8. AO BO CcO DO
9. AO BO cO DO
100. A\O BO ¢cO 0O
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