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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 Letf(x)= i, x # 0and g (x) = x + 2. Find the domain of f(g(x)).

(A)  Allreal x
(B) x # -2
(C) x +#0

(D) x=-2

2 Arestaurant collected data related to the reasons given by customers for complaints.
The Pareto chart shows the data collected.

Restaurant Complaints

Overpriced
Small portions
Wait time

Food 1s tasteless
No atmosphere
Not clean

Too noisy

Food 1s too salty
Unfriendly staff
Food not fresh

What percentage of customers gave the reason ‘Wait time’?

(A)  15%
(B) 30%
(C) 60%
(D) 75%
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3 The diagram below shows a sketch of the gradient function of the curve y = f(x).

Which of the following is a true statement?

The curve y = f(x) has

(A)  aminimum turning pointatx = —4

(B) ahorizontal point of inflectionat x = 2
(C)  ahorizontal point of inflectionatx = —4

(D)  a minimum turning pointatx = 2

4 The point P(8,—3) lies on the graph of f(x). Transformations map the graph of f(x) to the
graph of g(x), where g(x) = —2f(x + 7) + 5. The same transformation maps the point P
to the point P’. What are the coordinates of the point P’?

(A (1,11)
B) (1,-1)
(C)  (15,11)
(D) (15-1)
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5  The diagram below shows the graph of f(x) = a cos bx.

y

2 u?

wl

The area of the shaded region is equal to 2 square units. What is the value of

fonf(x) dx?

(A) =2
(B) —4
() 2
(D) 6

6 What are the values of x for which |5 — 3x| > 117?

16
(A) x<-2 orxS?

16
B) x<-2 andxz?
16
Q) x<-2 ande?

16
D) x<-2 orxz?
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7 Initially, a water tank holds 800 litres of water. Water drains from the bottom of the tank at
av av
arate ofa litres per minute where T —100t after t minutes. How long does it take the

tank to empty?

(A) 2 minutes
(B) 4 minutes
(C) 6 minutes

(D) 8 minutes

8 What is the equation of the axis of symmetry of the quadratic function
y=—k(x+b)?+c?

(A) x=-b
(B) x=0»b
(C) x=2a
(D) x = 2ak

9 How many solutions are there to the equation2 —x =4 cosx ? (0 <x < 2m)

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

w N = O
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10 A scatterplot of pain (as reported by patients) compared to the dosage (in mg) of a drug is
shown below.

t
[ ]
@

Reported pain

t t t t t =
10 20 30 40 50 60 70 80

Dosage (mg)

Which of the following describes the correlation between the pain and the dosage?

(A) A weak negative correlation.
(B) A strong positive correlation.
(C)  Astrong negative correlation.

(D) A weak positive correlation.

End of Section |
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Section Il

90 marks
Attempt Questions 11 -31
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

x-4

Solve x + = 2. 2
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Question 12 (4 marks) Marks

A continuous random variable, T, represents the time taken in days to show
symptoms after contracting a virus. It has the following probability density function.

k
orl<t<14
f(x) ={2t—1 f
0 forO0<t<1lort>14
(a) Show thatk = ——. 2
In27
(b) After how many days will a person have a 75% chance of showing 2

symptoms after they have contracted the virus?
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Question 13 (3 marks)

secO— secHcos*6

(a) Show that . = sinOtan O
1+cos-6

What are the possible values of a if 1 + 2a + 4a? + 8a® + ---is to have a
limiting sum?

(b)

CTHS Mathematics Advanced AP4 2022
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Question 14 (5 marks)

(a)  Find the equation of the normal to the curve y = x2 + 4x — 7 at the point
(11_2)

(b) The curve y = f(x) has a gradient function f’(x) = 3x? — k, where k is a
constant.

(i)  Find the value of k if the curve has a stationary point at (—1,3).

(i)  Hence, find the equation of the curve y = f(x).

CTHS Mathematics Advanced AP4 2022
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Question 15 (5 marks)

A curve is defined by f(x) = % x*—2x%+1.

Sketch the graph of the curve for the domain [—3, 3] showing all key features
including, classifying the nature of stationary points, and finding any points of

inflection. Also state where the curve is concave down. You do not need to find the x-
intercepts

Space is provided on the next page to draw the graph.
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Question 16 (3 marks)

Robert walks 5.59 km from his house to the shop on a bearing of 063°. He then turns
on a bearing of 124° to walk to the post office, where he is 13.34 km from home.

A

Shop (S)

House (H)

Post office

(P)

(a) Show that ZHSP = 119°.

(b) Find the bearing of Robert’s house from the post office. Give your answer
correct to the nearest degree.

CTHS Mathematics Advanced AP4 2022
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Question 17 (6 marks)

James has some sticks that are all of the same length. He arranges them in squares
and has made the following 3 rows of patterns.

Row 1

Row 2

Row 3

He notices that 4 sticks are required to make the single square in the first row, 7 sticks
in the second row and in the third row he needs 10 sticks to make 3 squares.

(a) Find an expression, in terms of n, for the number of sticks required to
make a similar arrangement of n squares in the nt" row.

(b) James continues to make squares following the same pattern. He makes 4
squares in the fourth row and so on until he has completed 10 rows. Find
the total number of sticks James uses in making these 10 rows.

CTHS Mathematics Advanced AP4 2022
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(c) James started with 1750 sticks. Given that James continues the pattern to
complete k rows but does not have sufficient sticks to complete the
(k + 1)* row. Show that k satisfies (3k — 100)( k + 35) < 0.

(d) What is the value of k?

CTHS Mathematics Advanced AP4 2022
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Question 18 (5 marks)

(a)  Find the value of k such that

|

-2

X
x3 -2

dx =Ink

CTHS Mathematics Advanced AP4 2022
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(b)

The sign for ‘Pizza i’ restaurant is in the shape of a circle with a sector cut out of
it. The sector has an angle g If the area of the sign is 30m, what is the radius of

the circle?
Question 19 (3 marks) Marks
(a) For what values of k does the quadratic equation 5x2 — 2x + (8k — 15) =0 1

have real roots?

CTHS Mathematics Advanced AP4 2022 18



(b) A symmetrical lake has two roads, 420 metres apart, forming two of its sides. 2

Lake
Road

(=1
DG’.‘OO
=| L
<+

30

30

N

< 420

>

Road

Not to scale

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

Question 20 (4 marks) Marks
Differentiate with respect to x
(a) eX sin 2x 2
x? 2
(b)
In(x)

CTHS Mathematics Advanced AP4 2022
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Question 21 (5 marks) Marks

A particle is moving in a straight line. Initially, it is travelling to the left at 1 cm/min. Its
acceleration as a function of time(t) is given by a = m cosmt + m sinmt for

0 <t < 2 where time and displacement are measured in minutes and cm
respectively.

(a) Find when the particle changes its direction for the first time. 2

(b) Find the exact total distance travelled in the first half a minute. 3

CTHS Mathematics Advanced AP4 2022 20



Question 22 (4 marks)

Integrate the following:

(a) jx‘* (x> —3)2%dx =

(b) f(&—§+3e-x+1)dx:

Question 23 (3 marks)

(a) Show that the derivative of In (?) is 6

9—x2"

1
9—x2

dx.

(b) Hence or otherwise find [

CTHS Mathematics Advanced AP4 2022
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Question 24 (3 marks)

Given that anS sin3x dx = 1—30,0 < a < m, calculate the value of a.

Question 25 (3 marks)

Solve 2 cos [Z(x - %)] = 1in the domain [0, 2m].

CTHS Mathematics Advanced AP4 2022
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Question 26 (5 marks)

The probability distribution of a discrete random variable X is shown.

X -1 0 1 2
t 4t +1
P(X=x) t2 t? -
4 8

(@)  What is the value of t?

(b)  Find the expected value of the probability distribution.

CTHS Mathematics Advanced AP4 2022
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Question 27 (4 marks) Marks

(@)  The probability that a person chosen at random has green eyes is 0.04
Two people are chosen at random.

(i)  Whatis the probability that at least ONE person has green eyes? 2

(i)  What s the smallest number of people that can be chosen at random so 2
that the probability that at least ONE has green eyes is greater than 0.4?

Question 28 (5 marks) Marks

A teacher was investigating the impact of absences on their students’ grades
in a quiz.

The diagram shows the dataset used in the investigation.

R
100 |

3

Quiz result (o)
=) ~1 [o22]
o] < o]
T T T 77

¢
®

@

@

w
<
T

40:| | 1 | ! | ! | L 1 L 1 L 1 L 1 M

0 1 2 3 4 5 6 7 8 9 10
Time absent (days)

(a) Find the correlation coefficient, correct to two decimal places, and describe 2
the correlation.
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(b) Find the equation of the least-squares regression line in terms of results, R,
and number of days absent, n. Give values correct to 2 decimal places.

(c) Comment on the validity of the equation of the least-squares regression line
for this context.

(d) The result of a student was not recorded when they were absent for 8 days.
Using the equation from part (b), predict the result for a student absent for 8
days, correct to the nearest percentage.

CTHS Mathematics Advanced AP4 2022
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Question 29 (5 marks)

A section of the graphs of y = sinx and y = cos G) is shown.

X
y=cos(z) y y=sin x
S . y
¢ NOT TO SCALE
i =K
2
(a) The curves meet at A and B. Show by substitution, that the x values of
point A and B are g and —m respectively.

(b) Hence or otherwise, find the exact area of the shaded region.

CTHS Mathematics Advanced AP4 2022
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Question 30 (6 marks) Marks

In a laboratory, a food product is heated in an oven at 210° C in an effort to kill
harmful bacteria. The number of bacteria recorded when the food product is first
placed in the oven is 1800. After ten minutes the number of bacteria recorded is 550.
It is found that N, the number of bacteria remaining t minutes after being in the oven
is given by N = A e~ where 4 and k are constants.

(a) Find the value of A. 1
(b) Calculate the value of k correct to 4 decimal places. 2
(c) If an acceptable number of bacteria present is 100 or less, For how long 3

should the food product to be in the oven? Express your answer to the
nearest minute.
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Question 31 (7 marks)

After a week of heavy rain, the local dam starts to fill until at 10am on Sunday the
dam overflows into the river. At time t (hours after the dam begins spilling), the

height (H) of the river changes at the rate of [1 - %] metres per hour. Initially the
height of the river is 5 metres.

2
(a) Show that the height of the river is given by the formula H = — i—o +t+5

(b) Find the maximum height of the river during this flood.

CTHS Mathematics Advanced AP4 2022
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(c) A bridge over this river will be flooded and closed once the height of the
river reaches 12.5 metres. At what time(s) and day(s) will the bridge be
closed and reopened?

Questions 11-31 are worth 90 marks in total

End of Paper

CTHS Mathematics Advanced AP4 2022
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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 AP4 2022, Section | — Answer Sheet

NESA No.

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 O

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

A @ @ cO O

= |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

A @® B @ cO b O

3. AO BO CcO DO
4. AO BO €O DO
5. AO BO ¢cO 0O
66 AO BO cO 0O

92 AO BO CcO DO
10. A O B O cO DO



NESA No

SoluRons
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MATHEMATICS ADVANCED

Time allowed — 3 hours plus 10 minutes reading time

General + Attempt all questions
Instructions *  Write your student NESA number on the question paper
Write using black pen
NESA approved calculators may be used
The NESA reference sheet has been provided
Answer the questions in the spaces provided
For questions in Section I, show relevant mathematical reasoning
and/or calculations

Total marks:  Section | — 10 marks (pages 3 - 7)
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Allow about 15 minutes for this section
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Attempt Questions 11-31
Allow about 2 hours and 45 minutes for this section
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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 Lletf (x) = -, x#0andg (x) = x + 2. Find the domain of f (g(x)).

(A) Allreal x
x #+—2
Q) x=#0

(D) x=-2

2 Arestaurant collected data related to the reasons given by customers for complaints.
The Pareto chart shows the data collected.

Restaurant Complaints

Not clean
Too noisy
Food is too salty

Overpriced
Small portions
Wait time

Food 1s tasteless
No atmosphere
Unfriendly staff
Food not fresh

What percentage of customers gave the reason ‘Wait time’?

® 15% 15Y —60‘/. =15

(B) 30%
(C) 60%
(D) 75%
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3 The diagram below shows a sketch of the gradient function of the curve y = f(x).

Which of the following is a true statement?

The curve y = f(x) has

(A)  aminimum turning pointatx = —4

(B) ahorizontal point of inflection at x = 2
@ a horizontal point of inflectionat x = —4

(D) aminimum turning pointat x = 2

4 The point P(8,—3) lies on the graph of f(x). Transformations map the graph of f(x) to the
graph of g(x), where g(x) = =2f(x + 7) + 5. The same transformation maps the point P
to the point P’. What are the coordinates of the point P’?

(.11) Vorkeat dilabion (8, 6)
B) (1,-1) .
O b \lerbical, bramalobion (@, 1)

(D) (15,-1) Rerigenkal fravo(okiow (I ;10
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5  The diagram below shows the graph of f(x) = a cos bx.

y

2 u?

wl 3

The area of the shaded region is equal to 2 square units. What is the value of

jonf(x) dx?

(B) —4
(c) 2
(D) 6

6 What are the values of x for which |5 —3x| > 117

- £l or 5-3% )

16
(A) x<—-2orx<—

3
=3z £-l6 —
(B) xS—Zande% % -l or 51'?/6
(C) xS—Zande? x’?/!.% Sy ZCS_l

} 16
x< -2 orx2?

CTHS Mathematics Advanced AP4 2022 5



7 Initially, a water tank holds 800 litres of water. Water drains from the bottom of the tank at

av av
a rate OfE litres per minute where i —100t after t minutes. How long does it take the
tank to empty? 2
= —loot
Y —— +C
(A) 2 minutes pa )

4 minutes Q00 = -So (0)24—(:

(C) 6 minutes C= %00

!

(D) 8 minutes .t \j - '—SO’CQ +~ 800

2
O = —5Sot +%o00

2+ = |6 . = U marw
8 What is the equation of the axis of symmetry of the quadratic function t

y=—k(x+b)*+c?

- X=-b
(B) x=

(C) x=2a

(D) x= 2ak

9 How many solutions are there to the equation 2 —x =4 cosx ? (0 <x < 2m)

feo

T%
A) 0 4
Yy =Y4cosx
(B) 1 3
) 2
(D) 3 0 2 : B o
2=
-4 1 4= 2-x

CTHS Mathematics Advanced AP4 2022 6



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

10

®

10 20 30 10 50 60 70 80

Dosage (mg)

Which of the following describes the correlation between the pain and the dosage?

(A) A weak negative correlation.

(B) A strong positive correlation.

@ A strong negative correlation.

(D) A weak positive correlation.

End of Section |
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Section Il

90 marks
Attempt Questions 11 - 31
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

x-4
Solve x +

= 2. 2

Ax + x-Y =6
Ux -4 =6

Et'x_ = (O
L =3
>~

CTHS Mathematics Advanced AP4 2022 8



Question 12 (4 marks)

A continuous random variable, T, represents the time taken in days to show

symptoms after contracting a virus. It has the following probability density function.

k
orl1<t<14
flx)=42t—1 !
0 forO0<t<1lort>14
(a) Show thatk = ——.
In27
4 'qk
ovr - , —— dbt =
For a PDF fOdE =1 4e | 55
v
|
— !\% )
'_l In]at-il =1
—re }
k[ PR W 1=t
2 1 <
B. }ﬂ\'_i =1
p
— 2
K % bL.x
(b) After how many days will a person have a 75% chance of showing

symptoms after they have contracted the virus?

L
<

Cbr = 'F('l:):. L) A = 0-18

_2_ _LP«,]zt 1| — Ll '17 2 0.8

‘-l
L ol

Lal2t-1| 2015 x bn23g

261 = ebnsb\?.'a-

0-15xm27

£E= ¢ + ) gg.qz&vgf&
2
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Question 13 (3 marks)

Marks
60— fcos*e .
(@) Show that == 1:::52;05 = sinBtan 6

LHS. secO — sero cos'e
| t+cos%0

sece (| - cogle)
\ +~cos2e

Secs-(_ (2o (c\as‘s)" )

p
=

\ —rme

=

—

5e® (oS ) (\—os0)
Aoy

(b) What are the possible values of a if 1 + 2a + 4a? + 8a3 + -+ is to have a
limiting sum?

< a

- \al < |
= -\ I v ’

Z A
- V-

—

=t E0<
s
| ==y

|

]|

s Il
2 2
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Question 14 (5 marks)

(a)  Find the equation of the normal to the curve y = x2 + 4x — 7 at the point 2
(1r_2)

dY | x4 "Miamgel af T=l= Ixi+Y
dx =6

’

< mnOhmaL = —"é"

2 ~ a 1 " s o\
e nornal Usiag M- pel
yEIT= -5 x=1)

~ N
lj——zx -|-.(L; < Oy X+6Y +1Il=D

§ ==t -4

(b) The curve y = f(x) has a gradient function f'(x) = 3x? — k, where k is a
constant.
(i)  Find the value of k if the curve has a stationary point at (—1,3). 1
Swlionowy Pk occor uihen SO0 o
x*-k =D
3(_-02— k=0
5-%=0
=2
(i)  Hence, find the equation of the curve y = f(x). 2
300 = (o dx
J a
= &30
= x2 -3 +C
w!«mx—_-() y= 3 3-_@55_3(_0 +C
L R Y
C=l [afo)=-3x +|\

CTHS Mathematics Advanced AP4 2022 11



Question 15 (5 marks)

A curve is defined by f(x) = i x*—2x% +1. 5

Sketch the graph of the curve for the domain [—3, 3] showing all key features
including, classifying the nature of stationary points, and finding any points of

inflection. Also state where the curve is concave down. You do not need to find the x-
intercepts

Space is provided on the next page to draw the graph.
- \J-Jv.\':rup\’ L= | (e 1)
- ' = x> 4x =0
= x2(x*-u) =0

X200 o=t

51,
CID) (2)-3), (-2, -3 )

3X -4 .

§ =-4< N

(0, O s a el Maximum 4.
') = 12-4=8 >0 V] (‘2. 3D aund (‘-1,-3) ore
$4(2) = ¢ S0 U { el mivimum -"Urﬂl:’g poinkd .

W
(-
&
|

J‘”r-n =5
j \
4o
o St}
_ ir—— _ 2~ \.06
x=ET = S

D | -\2Ll-2 \-

R v \;

5 loang -
J | N

,_l_l_\ 5 « poiat 4 ﬁ'?chc}im
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§er= 3.5

End PG:/\M.b

- (-31 3-25)

5(,3 Y= 325

4117

LI
N D -

(3, 329)

3.25+
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Question 16 (3 marks)

Robert walks 5.59 km from his house to the shop on a bearing of 063°. He then turns
on a bearing of 124° to walk to the post office, where he is 13.34 km from home.

A

House (H)

Post office

(P)
(a) Show that HSP = 119°. 1

[HSP = 360 — 124° — (186 —¢3")
T eNe——0

=TT

(b) Find the bearing of Robert’s house from the post office. Give your answer 2
correct to the nearest degree.

08.«;\5 S Role
S{n - thl!qb

2:59 13- 3y
6 = gun ( s»:uq" ,(S-Sﬂ
< {33 o

% 210 (naral dagrea )

Be g = 30" = 21°— (194 ~(21°)
hovse from = 9g3°7
“POST-OBRE

CTHS Mathematics Advanced AP4 2022 14



Question 17 (6 marks)

James has some sticks that are all of the same length. He arranges them in squares
and has made the following 3 rows of patterns.

Row 1

Row 2

Row 3

He notices that 4 sticks are required to make the single square in the first row, 7 sticks
in the second row and in the third row he needs 10 sticks to make 3 squares.

(a) Find an expression, in terms of n, for the number of sticks required to
make a similar arrangement of n squares in the n*" row.

T = § + (n-1)x3

= 4 4“3n-=-23

=\ =+ 3n

(b) James continues to make squares following the same pattern. He makes 4
squares in the fourth row and so on until he has completed 10 rows. Find
the total number of sticks James uses in making these 10 rows.

Sz 19 fm + (o-\\x37

It
N[ P

C
|8 + 2%]

= (1S sbcks

CTHS Mathematics Advanced AP4 2022
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(c) James started with 1750 sticks. Given that James continues the pattern to 2
complete k rows but does not have sufficient sticks to complete the
(k + 1™ row. Show that k satisfies (3k — 100)( k + 35) < 0.

Se=tloxy 4 (koyxa] <80
2 L -

kl® + 3k-2] < 3800

ktoc+2k] £ 3Fsoo

$k1-t'5k — 3506<L © P=—j0500
?)kz +‘OSk'(0Q)l&.—'SSOO L0 =S
Bk(\k‘*“ 35)—\00(\\-(.+3S> o (wo numbers .

-

(d) What is the value of k? 1
( 2k —~100) (k+35) <0
N— < = <
K20 A
k=33 compldr rows.

CTHS Mathematics Advanced AP4 2022 16



Question 18 (5 marks) Marks

(@)  Find the value of k such that 3

o T
12 - b3
|-to}
R £,
SRNEAN
\

CTHS Mathematics Advanced AP4 2022 17



(b)

The sign for ‘Pizza i’ restaurant is in the shape of a circle with a sector cut out of
it. The sector has an angle g If the area of the sign is 301, what is the radius of

the circle?
2M-@.sm
Iy2 x50 - 30 7T TS
2 2
5T
r~ = 3%

r=; vl Since €70

Question 19 (3 marks) Marks
(a) For what values of k does the quadratic equation 5x% — 2x + (8k — 15) = 0 1
have real roots?
A=5, b=-2, Q= QRIS
A0
b*-4ac >0
Y - 4 xs% (RR-1S)PD
& — 20% %R I 20%IS DO
' — \GtoR —+ 300 3D
304 ~ Pk 2O
"\‘d’k? -20Y
D
s
|%4>)
. <!
R S 18
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(b) A symmetrical lake has two roads, 420 metres apart, forming two of its sides. 2

Lake
Road Road
- 3 3| 3
o < ‘?’
o™
Not to scale
420

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

Am‘,‘\’, L l:l?;_o 30+ 30 -l-2.(l-w+(b+80+sb +qo)—,
- N J

= 43400 sguare metres,
I

Question 20 (4 marks) Marks

Differentiate with respect to x
(a) ex sin 2x

2
LSinaxL aSinax
.d_.(c ) = E, *® 0’ (Lsfn?.x)
ot cht
ASN2X,
= & L Sinax, +AXcosax
x? 2
(b) In(x)
2
d(L\_ZLL-\x_—-x w=x?*
o Ui/ E’Q"'\)'“J L V=27,
vz imey
V‘:_L
2
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Question 21 (5 marks) Marks

A particle is moving in a straight line. Initially, it is travelling to the left at 1 cm/min. Its
acceleration as a function of time(t) is given by a = m cosnt + m sinmt for

0 <t < 2 where time and displacement are measured in minutes and cm
respectively.

(a) Find when the particle changes its direction for the first time. 2

Porhcle cumago ds  direchom  uhow V=D

v @
= d.ﬁ = 1 COS T SAu _

Yy b= nt * TE)de  OR

\ (V)
- - i

i+ l = Sm Tt - oSttt V= Smrt —cosmb +C

O =0 -| =~-] +C
c =0
‘\‘)'\‘l = \ =<0 — y
N+Ho= 3inTk - st |
N\ = SaaTit — woswt
V=0 =2
Sin Tt — cosuk =0
St = cosnt
, s -
taﬂv“‘t‘:] QWT %-J lﬁ F\'rs"'FN
‘C-—-'-‘-' 9 % TRinore -\;:.-L—\«urb
=\ secs .

(b) Find the exact total distance travelled in the first half a minute. 3

o :chlx dE -_J{énnb-mnt;)ou-'

ac
(o)
X = —RSTE — Tt 4C
1T "
X=0 ,; t=o0
o = —1 0D Lp = L
-? LI 7 LI
s, = -—.i‘_.‘_ic.eg Tt '\—SinT\’C—\] ‘—%.‘_(\ﬁ_q)‘
Whawm L= & ’ :
c 1. N 21y +=0
L= L [ @ST 4 Sihw - =T,
n‘k’ LR " Whow €24 2
= % 0T ) L=-3 (01l
_ =D
Dr stomce branelld, {p\'Oitsl 's 2axL (-)em
2,
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Question 22 (4 marks)

Integrate the following:

Marks
4 5 2 2
(a) [ECEDE yx“ (x°- ¢2® + a)dn
2
1 | -
s — X'— 66X 4+ "X
S_2Y) |
< L"?)%) +C - 3’;: 3 a5, 0
el AaSoayPr e k -
1S

(b)

f(ﬁ—z+3e—x+1)dx=

2
X f@lz_ ZI:I + 38‘-1-‘_')%

_ 2 353/1 3 arckoe] 30°° L 40
Question 23 (3 marks) Marks
(a) Show that the derivative of In (g) is 9_6x2 2
= 0 [34+x
— N \‘_
3N
= «[’M(’a'\-i-l) - l"'\@"x—')
du = ] - |
datl BHER H-R
= 32 4+ 3+

Q 0(3-1)

= o
T o(a-xx
(b) Hence or otherwise fi%df 9_1x;) dx. 1
_g'__@b[&m \\:. —6—-
cht L:t,—x,j/ q-x>
ah/\\-cxmk. Loin S1do
2 = e |22 +e
Jd—4=-w> 3 -
AR N R A PN 22 S B
Jq-x> 67 1 3-x|
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Question 24 (3 marks)

Given that anS sin3x dx = ?,0 < a < m, calculate the value of a. 3
~ O _
Sswmianvdy = \©
] o)
o _ -0y
—-Scs3e| =19
3 = )
L o
0
~ 5 [ ws3g-ceool =0
o) L )
oS —| = ,g%(—_/g_
A ~
CRAN A =2 1
i =1}
A ¢ 9 . I?ﬂ;
WO L0 = ~| I IKNY
3&,: 1 R v\ 3r
Q= IC { ) g .
3
Question 25 (3 marks)
Solve 2 cos [Z(x — g)] = 1 in the domain [0, 27]. 3
X -T =L - =
COS\, ")_ ) owsle =T
i - oI <x-1m <N
. N e ~ kS <
e -0)=-T 8 jav-r, 2mun weg | < QQ?L-E)&“E
7 P D > > 3 3 2
\ 2
X-w__no T ST 7T LE=33m
Al A B D) (\,)T;‘LZ-' | ~ >
AT = /%“\\
o, g T, e :i:;/
l/‘
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Question 26 (5 marks)

Marks
The probability distribution of a discrete random variable X is shown.
X -1 0 1 2
P(X=x) t? t2 2 4t; 1
(@)  What is the value of t? 3
i P (X :DL_) =
A2 ot 4t+] - |
At & Gty o |
3
G+ 64 -7 =0
E= ST V3Ctius a3 6 Px=n <
32
=z —b+2)
32
= 4
>
(b)  Find the expected value of the probability distribution. 2
\ 2
A CA VY AR TR T
\ \.2_ j 8 3
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Question 27 (4 marks)

(@)  The probability that a person chosen at random has green eyes is 0.04

Two people are chosen at random.

(i)  What is the probability that at least ONE person has green eyes?

Marks

Plar figk eme peaton))
= = P(none)

= | — 0«Q(x6:4(=0e0I8Y

(i)  What is the smallest number of people that can be chosen at random so
that the probability that at least ONE has green eyes is greater than 0.4?

[— (0:96)" > 0.y

NAnoe9f &

b

—f —— q(o\n. N @a_&:
~ n> ok
([ ©-96Y- L O« G L~0-9L
- N P12 Sl -
Question 28 (5 marks) ‘ Marks

A teacher was investigating the impact of absences on their students’ grades

in a quiz.
The diagram shows the dataset used in the investigation. n
R 0
100 N T T T T |
L | | | |
: | | | | |
e o T
-~ e ¥ | | 2
X 80 | [ | | 3
- [ | | |
E | * s | 3
2 70 } ) ; : u
$— | | | | H
S | e L
= | | |
5 00 Ena= | 6
| | | *
50 F
| | | | lo
40 : L 1 l L 1 I l 1 l L 1 L l L 1 n
0 1 2 3 4 5 6 7 8 9 10
Time absent (days)
(a) Find the correlation coefficient, correct to two decimal places, and describe

the correlation.

(=-0.9(,%69.--

R

%o
€S
22
%Y
8o
86

70

25
(X.)
22
oY
SS

5‘\—r0nj npgo)ﬁve, corredodd o
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(b) Find the equation of the least-squares regression line in terms of results, R,
and number of days absent, n. Give values correct to 2 decimal places.

A= 90 <09 B —3 .7y

[}

- R= Je0.09 - 24n.

(c) Comment on the validity of the equation of the least-squares regression line
for this context.

— Ac¢ absentes  inureaae

R, S o(e.cmawe/)

W\ R commnob be heqadn‘\/e,
J
R = 90-09 —3.74n

Whenn N =25 R = 90-04—-3-74x2S = — 3.4

After n=[0, ik is exfrapolalion.
(d) The result of a student was not recorded when they were absent for 8 days.

Using the equation from part (b), predict the result for a student absent for 8
days, correct to the nearest percentage.

R=90.609 — 3.74n

= 3009 — 74xQ

= GO (77

70
Ny LOY
VL)

e
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Question 29 (5 marks) Marks

A section of the graphs of y = sinx and y = cos (g) is shown.

/=sin x
Y

\ - /
\ ! /
: ¢ NOT TO SCALE

5

R.X

ST B S

(a) The curves meet at A and B. Show by substitution, that the x values of
point A and B are g and —m respectively.

=t Y:Slnl{:@

-
4 —

=3
2

Y- ons LT
\Nlo

< g

Y Two Cuwves WX ol x_—_Ig wiach s R

When X=-TT Y= Sin(-T)=- ST =p
Y= (- = coon ey
. To cowee mads J
& W=-TT

(b) Hence or otherwise, find the exact area of the shaded region.

CT/3 SN
Ara = (ceo(lg_)—‘”’“"')“

4
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Question 30 (6 marks) Marks

In a laboratory, a food product is heated in an oven at 210° C in an effort to Kkill
harmful bacteria. The number of bacteria recorded when the food product is first
placed in the oven is 1800. After ten minutes the number of bacteria recorded is 550.
It is found that N, the number of bacteria remaining t minutes after being in the oven
is given by N = A e % where 4 and k are constants.

(a) Find the value of A. 1

wl\u\, t:.o

o <O
|1I300= A &
A =(200
(b) Calculate the value of k correct to 4 decimal places. 2
=R

GSo = \800 &
\o-—lok _ SSo

e 180 \
[ ~C
| Yo
N
\4, = | /q""\{ §§-\
lo \ |go
o, 0-1{86C
(c) If an acceptable number of bacteria present is 100 or less, For how long 3
should the food product to be in the oven? Express your answer to the
nearest minute.
—0'186 - x

L300 € < loo

'\

—o-u8Lt ]

S

— 13
—ongfd <« ]
\!8/

-+ — a8

-0 /8%
24 , 3703
'ﬁ =~ X5 m-('nvle.a.

\v

i
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Question 31 (7 marks)

After a week of heavy rain, the local dam starts to fill until at 10am on Sunday the
dam overflows into the river. At time t (hours after the dam begins spilling), the

height (H) of the river changes at the rate of [1 - %] metres per hour. Initially the
height of the river is 5 metres.

(a)

Show that the height of the river is given by the formula H = —% +t+5 2
dv . (\- &
1 e = 20
o\ N -
~H an ov
\o\H = \ (\—t/,o)ou Ty +C.
J J 4o
~ |
S O 2. G 2 =20 -0 +C
H-C = E‘: — -_t_-.—‘ — -
o ) H= E~tznt'5
=S = L - &
H o
= — £+ 95
-
(b) Find the maximum height of the river during this flood. 2
-~ i+ S W ﬁ
4o
—Neakex =1
+ T
L 4[0
— 40
. a2 .
= — & +20F5
40
ERTYY 79
Of use List or cecond donvake 4
od _ —tll ]F.C.gclft-o ﬁ[mi
dt T 2 g
v > PR Tl 2
= P W ot =0
>0 | -~ = -20

=220
S“'\d H (20) = (g muhveo-
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(c) A bridge over this river will be flooded and closed once the height of the 3
river reaches 12.5 metres. At what time(s) and day(s) will the bridge be
closed and reopened?

125 = —t% Lt +5S
<40

% = tot — 2004500 = O
12 4ot + 300 =D

£ = YU JlLoo—l20
Z
29 _ 16, 30

ot
Y
—_

‘,_.s/)\ [0am Sunday 4 [0 = Zpm J’undmy 6na(5¢ Loaro,
| 6 ar— Sundﬂj + 24+£ = /0 mnvﬂ’lanab»vj +{
= 4 prr ondey

75 7wge UPW.

Questions 11-31 are worth 90 marks in total

End of Paper
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