Girraween High School
2026

TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION

Mathematics Advanced

General Instructions

e Reading time: 10 minutes

e Working time: 3 Hours

e Write using a black pen

e NESA approved calculators may be used

e Laminated reference sheets are provided

e Answer multiple-choice questions by
completely colouring in the appropriate

circle on your multiple-choice answer sheet.

e Answer questions on the lines provided and
show all relevant mathematical reasoning
and/or calculations.

Section 1 (Pages 1 —5)

Section 2 (Pages 6-26)

Total Marks: 100

10 Marks

e Attempt Q1 - Q10
e Allow about 15 minutes for this section

90 marks

e Attempt Q11 — Q32
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 solution to | x —3| = 6 is

A) x=-3,9
B) x=3,-9
C) x=-3,-9
D) x=3.,9
Question 2

: 1
What is the gradient of the tangent to the graph of y = 2sin nx at x =3

A)

oA

B) 7
& Vi

D) 2=n

Examination continues next page...



Question 3

Which expression is equivalent to tan 6 + cot 0?

A) cosec O + sec 0
B) sec 0 cosec 0
C) 2

D) 1

Question 4

3x +2

The graph of the function f (x) = e has asymptotes at:

A)x=-5y~=

(NSRS

2
= — =_3
B) x 3,y

C) x =5,y =3

D) x=5,y=-3

Question 5

X
sin —

lim =
x—=0 X

A) 1

B) 4
1
C)Z

D) 0

Examination continues next page...



Question 6

5
What is the exact value of J. f(x)dx.
-3

A.

=
1

M|©N|GN|G (YN

B.

e
+

a
e
|

O
=
|

Question 7

In the Venn diagram below, events 4 and B are independent.

What is the value of x?
A) 6
B) 8
C) 12

D) 15

(V%Y

Examination continues next page...



Question 8

A particle moves along a straight line. Its velocity v at time ¢ is shown in the graph below.

VvV

v
—

Find what value of ¢ is the displacement of the particle a maximum?

A) 18
B) 10
C) 8
D) 6
Question 9
. k . . 10
Consider the graph of y = TTh + ¢ below, with y- intercept at | 0, 3
J.’
s
_I_O_
N
.——-—-'-'..—‘
2
/’_: x

Which of the following is true?

A) k<b<c
B) b<k <c
C) k<c<b
D) c<k<b

Examination continues next page...
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Question 10

The graph of y = f'(x) is shown.

What is the equation of y = f(x), if it has a maximum value of 16?

A)y=x?—6x+16

B) y=x%2—-6x—11

C)y=—-x%+6x+7

D) y = —x?+ 6x + 25

Examination continues next page...



Section 11

90 marks
Attempt Questions 11-32
Allow about 2 hours and 45 minutes for this section

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

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

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

Question 11 (2 marks)

Differentiate: y = e** (x +2). 2

Question 12 (2 marks)

Find J‘\/4x +1dx. 2

Examination continues next page...



Question 13 (2 marks)

For the function f(x) = x> — 9x, state the domain where f(x) is increasing.

Question 14 (2 marks)

2

Find the exact value of J

1

dx

4x —1

Examination continues next page...



Question 15 (3 marks)

1. Differentiate >
Ix= + 2

ii. Hence, ﬁnd‘[ _ l4x dx.

(7x2 +2)°

Question 16 (3 marks)

1
1-—sinx °

Prove that sec® x + sec x tan x =

Examination continues next page...



Question 17 (2 marks)
Consider the function f(x) = €* and g(x) = In(x —2).

i. Find the composite function f(g(x)).

ii. Find in interval notation the range of f(g(x)).

Question 18 (2 marks)

The function below is a probability density function for the given interval:

_ (ax?, 0<x<6
fe) = { 0, otherwise.

Find the value of a.

Examination continues next page...



Question 19 (3 marks)

Bob plays archery competitively as part of a team. The number of attempts(.X) that he needs to
hit the target is given by the probability distribution table:

X | 2 3 4 5
P(X = x) 0.12 0.35 0.32 0.17 0.04
1. Find the expected number of attempts Bob needs to hit the target. 1

ii. The team’s coach would like to select someone from the team to be captain. Another
archer in the team, Karen, has the same expected number of attempts as Bob, and a
standard deviation of 1.2. If the coach bases his decision on performance, are they more
likely to choose Bob or Karen? Justify your answer with appropriate statistical
reasoning. 2

Examination continues next page...
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Question 20 (4 marks)

Tom 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 (vears) (x) 18 45 28 15 EY) 68

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

i.  Using your calculator, find the correlation coefficient(), and explain the strength of the

correlation this data gives.

i1. Using your calculator, find the equation of the least-squares regression line in the form

W = Bx + A, where A and B are integers. 1

iii. Could your equation from part(ii) be used to make valid estimate for ages greater than 68

or less than 15 years? Justify your answer with reasons. 1

Examination continues next page...
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Question 21 (6 marks)

In Alex’s first year of fulltime employment his annual salary is $75 000. At the beginning of the
second year his salary increases to $79 000. His salary continues to increase by $4000 at the
beginning of each successive year.

i.  What will Alex’s salary be at the beginning of his 25" year?

i1. Calculate Alex’s total earnings after working for 25 years?

iii. During which year of employment will his total earnings first exceed $2 000 000?

Examination continues next page...
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Question 22 (5 marks)

David and Sarah are pilots of two light planes which leave Rodeo Pilot Station at the same time.
David flies on a bearing of 330°T at a speed of 180 km/h and Sarah flies on a bearing of 080°T at
a speed of 240 km/h.

D
4 N
S
= >
1. How far apart are David and Sarah after 2 hours?
ii. What is the bearing of Sarah from David after 2 hours? (to the nearest degree.) 3

Examination continues next page...
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Question 23 (4 marks)

The diagram shows the sector O4B with centre O and radius 7. The perpendicular from B meets the
radius O4 at C. BC=8 cm and AC =4 cm.

B A NOTTOSCALE

i. Show that the radius » of the circle is 10 cm. 2
ii. Find the area of the shaded region in this sector. 2
Question 24 (7 marks)
i. Solve the equation 1 — 2cosx = 0 for 0< x < 2m . 2

Examination continues next page...
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Question 24 continued

ii. Sketch the graph of the curve y = 1 2cosx for 0 < x < 2, showing clearly

the coordinates of the endpoints and the maximum turning point.

i1ii. Find in simplest exact form the area of the region bounded by the curve

y = 1— 2cos x and the x-axis between x = 0 andx = 7.

Examination continues next page
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Question 25 (6 marks)

In a laboratory, a food product is heated in an oven set at 210°C to kill harmful bacteria. The
number of bacteria recorded when the food product is first placed in the oven is 1800. After 10
minutes the number of bacteria recorded is 550.

It is found that the number N, of bacteria remaining / minutes after being in the

k

oven is given by N = N, e *t, where N, and kare constants.

i. Calculate the value of k correct to 4 decimal places.

ii. If an acceptable number of bacteria present is 100 or less, for how long should the food

product be in the oven? Express your answer to the nearest minute.

Examination continues next page...
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Question 26 (7 marks)

The velocity of an object is given by the equation v = 67 —5—¢* where / is in seconds and

velocity v in m/s. It begins its motion at x =5 metres.

i. Find an equation for the displacement of the object.

i1. At what two times is the object stationary?

iii. Find the distance travelled by the object in first 3 seconds.

Examination continues next page...
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Question 27 (4 marks)

Whilst performing some experiments, researchers have found that the rate of change of the distance (in
cm/s) travelled by a particle is given by A(t) = 40 In(1+ 57) , where ¢ is the number of seconds elapsed
since the start of the research.

Let D cm be the distance travelled by the particle from ¢ =1 to ¢ = 5.

i. Estimate D by using the trapezoidal rule with 4 sub-intervals.
Give answer to the nearest centimetre. 2

1. Is D an over-estimate or an under-estimate of the exact distance?

Justify your answer. 2

Examination continues next page...
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Question 28 (4 marks)
A tennis ball is dropped from a height of 12 metres. After it first hits the ground, it rebounds to a height

of 8 metres. It continues to rebound to a height of two thirds its previous rebound height.

i. How high will the ball rise after the 6™ time it rebounds from the ground? 2

i1. What is the total vertical distance that the ball will eventually travel? 2

Examination continues next page...
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Question 29 (5 marks)

A machine produces metal rods used to reinforce concrete slabs. The diameters of the rods
are normally distributed with a mean of 8§ mm and a standard deviation of 0.3 mm.

1. Find the diameter of the rod with a z-score of 1.2.

il. Ifarod is selected at random, find the probability that the diameter of the rod is

less than 7.7 mm.

iii. If two rods are selected at random, find the probability that exactly one of the rods will

have a diameter that is less than 7.7 mm.

Examination continues next page...
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Question 30 (6 marks)

a. A table of future value interest factors for an annuity of $1 is shown

Future value of $1

Period 1% 4% 8% 12% 16% 20%
1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
2 2.0100 2.0400 2.0800 2.1200 2.1600 2.2000
3 3.0301 3.1216 3.2464 3.3744 3.5056 3.6400
-+ 4.0604 4.2465 4.5061 4.7793 5.0665 5.3680
5 5.1010 5.4163 5.8666 6.3528 6.8771 7.4416
6 6.1520 6.6330 7.3359 8.1152 8.9775 9.9299

Annie wants to save $ 10 000 over the next 2 years by investing equal payments every
6 months into an account that earns interest 8% p.a. compounded half-yearly.

What should be the value of each payment? 1

b. Joel borrowed $20 000 from a finance company to purchase a car. Interest on the loan is calculated
quarterly at the rate of 2.5% per quarter and is charged immediately prior to Joel making his quarterly

repayment of $M.
Let 4., be the amount in dollars owing on the loan after the n' repayment has been made.

i. Show that A; = 20000 x 1.0253 — M (1 + 1.025 + 1.025%). 1

Examination continues next page...
21



Question 30b continued.

ii. Show that 4, = 20 000 x 1.025" — 40M(1.025™ — 1).

iii. If the loan were to be paid out after 7 years what would the value of M be?
Answer correct to the nearest cent.

Examination continues next page...
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Question 31 (6 marks)

The diagram below shows a right-angled triangular prism, ABCDEF, of fixed volume 540cm®. The sides
AB and BC are in the ratio 4 : 3.

A T
1
H
A
-
f” \
. \
> i \
o \
-’ \
- \
-~ \
- \
o" \
i \
o \
-
-
prod \\
-
ol \
L’ \
B'< 1D

. 1080
i. Show that the surface area, S, of the prism is given by, § = 12x% + —.

Examination continues next page...
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ii. Find the minimum surface area of the prism, to the nearest cm?.

Examination continues next page...
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Question 32 (5 marks)
The graph represents the function y = a sin bx.

y
3
____________________________ P
24
1 y-asinby
T T T T T T
x x 3z 5t 3 7x x
4 2 4 4 2 4

-1+

-2

1. Find the values of a and b

NS RV

) lies on the graph, as shown. Find the exact value of tan k.

ii. Point P (k,

Examination continues next page...
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End of examination.
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Section II extra writing space

If you use this space, clearly indicate which question you are answering.
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Section II extra writing space

If you use this space, clearly indicate which question you are answering.
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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 solutionto | x —3| = 6 is

@X=—3,9 X2 = Qg < e 2
B) x=23,-9 9(.::? oy 2=
C) x=-3,:9
By x= 3,9
Question 2
What is the gradient of the tangent to the graph of y = 2sin mx at x =%.
T —_—
A) 5 ? 2R Cos 7l 2
!
xX. = =
n /uL 3
Zng GCor A
0) Vir 7= 3
z 2/ X L
-

>‘

Examination continues next page...



Question 3

Which expression is equivalent to tan 6 + cot 6?

Sine - Cos @

A) cosec O + sec 6 Cor €O P
sec 0 cosec 0 - fnte + ust e
n e Cos
C) 2 S ¢
N B
D) 1 Nne Cor &
— Cosree® §ee®
Question 4
. : 3x +2
The graph of the function f(x) = 5 has asymptotes at:

Vevbicad o hte
_ _3 - J
A ¥==5y75 5’—%——,7”‘7’
. =2 . t 2 =5 (_'_}Q
) x 37y /7L0Y7 Lon""\-o MW3 - -
llne 32+2 _ lim =
C) x =5,y =3 DN o | wI® T
ot
x=5,y=— - —3
Question 5
X , ; . [
i B1C) L L A
fim— = xS b (= R Ty
% s L
A1 +
— )
B) 4 . ’(77
1
©)
D) 0

Examination continues next page...



Question 6

vV

_ 3
B n+175 = 6+ 7 z
con 13 = 1+ 1
2 2—
9
D.H——z'
Question 7

In the Venn diagram below, events 4 and B are independent.

G

What is the value of x? IVLJsz.f M\,L_Q,rvl_ >
A) 6 pPCA/BY = PLA)
.
- 4+
e n+q - xm—f-q/,é
@12 xZ 416 = %413 + 34
_ _ 3%
D) 15 39«;’: |2

Examination continues next page...



Question 8

A particle moves along a straight line. Its velocity v at time 7 is shown in the graph below.

\,‘

v
-~

Find what value of 7 is the displacement of the particle a maximum?

hen ch
A) 18 M‘l y | W ie n a/r\j'ﬂ/?
S 40
@‘0 frrn V>0 oY
C) 8 5 A =l
D) 6
Question 9
; k . : 10
Consider the graph of y = b + ¢ below, with y- intercept at 0,? .
).!
.
10
5y
*___--__—-‘
2 =
3 /-—.x el o
b= —3
J= £
v
-1 ;/lmle/u,f)% (o, L—
Which of the following is true? o - k + 2
B) b<k <c kK = —¢4
—y £ ~3 & %
C) k<cec<b t
ke be
D) c<k<b

Examination continues next page...
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Question 10

The graph of y = f'(x) is shown.

What is the equation of y = f(x), if it has a maximum value of 16?

€|
6
y=f'®)
s s
-{
A)y=x>—6x+16 4(%} = —2ntb
Foy = —nHExtE
B) y=x%—6x—11
7“('91):0 Whan 2¢=_3
2
@y=—x2—|—6x+7 -3 +é)<3 +c = 16
c = F
D) y=—-x*+6x+25 y"' (%)

=

- ,_%7—-_,5_(11‘—7'

Examination continues next page...



Section II

90 marks
Attempt Questions 11-32
Allow about 2 hours and 45 minutes for this section

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

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

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

Question 11 (2 marks)

Differentiate: y = > (x +2). 2

z
) 2 P x # (xt2) 20 ¥

v
= QZK(I‘FZ"*L/‘)
= QLQL CZ"L'(";) (i
/

—

Question 12 (2 marks)

FindJ‘\/4x+la’x. - f[L,Lx-/-/)”; ™
_ (L,tx—{-l)}/"‘ . @
Yx H2
(L“”") 7= +C
6

Examination continues next page...



Question 13 (2 marks)

For the function £ (x) = x* — 9x, state the domain where f(x) is increasing.

. . : /
For (nCrgasirq 74xu¢1'-1'ov1/ -[[ul))o

e ) ?d; 0

Bl ) ae \

A>V3 ov & V3 0 A

Question 14 (2 marks)

2

Find the exact value of I dx
4x —1
2 ! 2-
/ 3 OI')L - 3/§/V1/L{’7‘-—’)h} Q)
— 72— s
;T 7

o= —xf_[_/nlf”//’,” /9‘""}
L/- - =

Examination continues next page...




Question 15 (3 marks)

1. Differentiate

7x* + 2

—/ -2
A lp(ix®rry = =1 (Fx"4n) 5 th2
n

= —/CIAK

(F+2”

1. Hence, ﬁndJ "—ii dx.
(7x* +2)

|
l
-+
)
>

Question 16 (3 marks)

1
Prove that sec® x + sec x tan x = —
] —sinx

Li+s = Sﬂaz’)t-/-fecxfl—a.n%

! ) _Anx ..
R —— — X
—  Cos*ac T Gra Cor G]

| + 917

Q(ZM

| + 2F1n

?
=>

| —5nt

[+ G
(l—l—h'nz/') (1=#1nn )

r e

—

N

[ =51 2
= R4y

Examination continues next page...



Question 17 (2 marks)
Consider the function f(x) = e* and g(x) = In(x —2).

i. Find the composite function f(g(x)).

7['(;(*7/) - f(ﬂn cx—z))

In (n—2)
HE e

gy, S i

ii. Find in interval notation the range of f(g(x)).

Fov Lm.('n—-z—,) et

U Reanpe ol Llaewsy 15  Yro 0y (0/"0)
J J 7 Jd J/ v 7

Question 18 (2 marks)

The function below is a probability density function for the given interval:

_ (ax?, 0<x<6
) = { 0, otherwise.

Find the value of a.

6
ijcu)a/x,:{ (M I')L/‘S OLFJ%)
0 6

f 2 ¢ N
| ax dx = | ()
. 6

/HO”‘B’\ =/
3 _Jo
ZT7¢ —_
— =
_
~ T FL U

Examination continues next page...



Question 19 (3 marks)

Bob plays archery competitively as part of a team. The number of attempts(X) that he needs to
hit the target is given by the probability distribution table:

X 1 2 3 i 5
P(X =Xx) 0.12 0.35 0.32 0.17 0.04
i. Find the expected number of attempts Bob needs to hit the target. 1

E(X):’fo-ll +2X0.35 4 3Xx0.32 +hx0o1F +5Xx0-04

= 2.66

ii.

The team’s coach would like to select someone from the team to be captain. Another
archer in the team, Karen, has the same expected number of attempts as Bob, and a
standard deviation of 1.2. If the coach bases his decision on performance, are they more
likely to choose Bob or Karen? Justify your answer with appropriate statistical
reasoning. 2

2 A 2 2 2 2
Var(x)z 1 X012 42 x0.35 +3x0-32 4 x0.17 x5 y0.04—(2:4€)

= (04 (2 dp)

— = ;.02 (2dp) )
Eoély ,Y-pLMJO\YJ deviation s /UWQﬁ;, So WYL?A
()

C,onsfhlbn—(' . )M
" Chuose BaLa |

Examination continues next page...
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Question 20 (4 marks)

Tom 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

i.  Using your calculator, find the correlation coefficient(r), and explain the strength of the

correlation this data gives. 2

Y= 5963 0
Madivate el ()

ii. Using your calculator, find the equation of the least-squares regression line in the form

W = Bx + A, where A and B are integers. 1

Frm calwalater, A= 76 B=lf
W = (89 + Fob

111. Could your equation from part(ii) be used to make valid estimate for ages greater than 68

or less than 15 years? Justify your answer with reasons. 1

S(nt.a. fH\.wo_ lS Dr\,Qq mia/mla CD'/YL/OL cm, /,L h M]L&

Va,,c{ WWL + M'LIM“JY[L —:[u/ ,‘/mm—wy oY 6fder pup(z

0L

;71L if l/a/z'o( 7£0'/ /In'l[u/lpa(d:/-z'on é&—z-wz,u«. [5 MJ?F

(;fre.mﬂ’f/. ord oL go Gl,jﬁfamlb( qu Jhe ond-Loy \/GF/ /32—0)

Examination continues next page...
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Question 21 (6 marks)

In Alex’s first year of fulltime employment his annual salary is $75 000. At the beginning of the
second year his salary increases to $79 000. His salary continues to increase by $4000 at the
beginning of each successive year.

i.  What will Alex’s salary be at the beginning of his 25" year? 1
ﬂP Wit a = ﬁ Fso00 a( - ?/lfooo and n=25
T / ¥
Alex's Sol&"}f/ = @l-’z‘s“ooa 24 x 4ooo

Ay

- 8‘ EINX X

ii. Calculate Alex’s total earnings after working for 25 years? 2

X5 [bF5000 +4)71000 )] W
= 4 3075 000 Q)

Totad uvmmg{ o5 = #’7;900 7'";?7000%"*4{/?/000

r

iii. During which year of employment will his total earnings first exceed $2 000 0007 3
.;‘—[ Rx F5 000 4+ [h~/)1+0007
[Sdgoon + 4000n"— hogen. = éf”@ 600
. Bo0on® 146000 n = L 004 0o

2n= + F3n —2000 = 0 S

n = ’jBt\F?‘BL—szxuao @

= —5'?. Ld L:f [& . 26
Sine _wnzro, noe 1§26

Dwn'l'? ,}A_Q [7”‘0%24‘»/ 74344 Q,xcu,ﬁli ?/Zaoa 900 .

@)

20600000 Q

\

Examination continues next page...
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Question 22 (5 marks)

David and Sarah are pilots of two light planes which leave Rodeo Pilot Station at the same time.

David flies on a bearing of 330°T at a speed of 180 km/h and Sarah flies on a bearing of 080°T at
a speed of 240 km/h. |

DN &= —

f’f."fc' = AP N

i 3

[ \330,,

O/ 0
S 20 n ‘ M
X 8 Irer
R >

How far apart are David and Sarah after 2 hours?

2
DRSS e e
DST = 36074 bpoi— 2 x360x hgox s’ (D
= G$Fs202 /4
DS = €9/ 52 lnt )
ii. What is the bearing of Sarah from David after 2 hours? (to the nearest degree.) 3
Sin8 _ Simuie’ :
{80 - 69 -5 2
Sin & = 481 x Sin l(cﬁ = 0.65226..
696 2
G = fo- 7
AR
/.gﬂ—@tm'mz} - (o -4l —30

Examination continues next page...
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Question 23 (4 marks)

The diagram shows the sector OA4B with centre O and radius . The perpendicular from B meets the
radius O4 at C. BC =8 cm and AC =4 cm.

5 S A NOTTOSCALE

i. Show that the radius » of the circle is 10 cm. 2
(r=ty> "= v= 0
vyl F6G = v
—§r = —%70 r @
Yy — (0 )

ii. Find the area of the shaded region in this sector. 2
Sine = % y 8 = 0.92 23 (m vod'ouiry D
”\ao(_fw( Arem = Hrea o/~ Stedoy AoB — Avea of A 0cB

s Lxwtx0 9233 — pXEXE (@

- 22 .37 cm” (2 Jf) D

Question 24 (7 marks)
i. Solve the equation 1 - 2cosx = 0 for 0 < x < 2x . 2
o Lsx = | , 0L xtz2F A
=L G 4
Gin=2 O “ S
s N/
/z.a/ovh/ 0‘*‘2 L s /j’ IR =
o o A gy A )
3 3 »

Examination continues next page...
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Question 24 continued

ii. Sketch the graph of the curve y = 1— 2cosx for 0 < x < 27, showing clearly

the coordinates of the endpoints and the maximum turning point

Z
/n»lwuf.L: =1
y Turwx'»jlfﬂ"}"f
QJLJFW'VJT =2 |
3+ cK,%
Z o
7
) Y ir & &5 )
/’5 3 L8 9‘\
-1 3 fek, =)
iii. Find in simplest exact form the area of the region bounded by the curve
y = 1— 2cos x and the x-axis between x = 0 andx = 7. 3
3
Ave a = /f(/—f'?fvfx)alxlvt- f(/—-LWUJDL .
- 7\"
n/ | /}

’l E‘n——?,“fl‘nglj / + L %.-2)’”1%_}2_/3 »

_!) g""??’fn ___O{ +E7|'—2—nh7r_.(_g_ zhn%]

e
3
— 2 X3 l .,c,[ﬁ’-d—-ﬂé- #zxvar]
I

-/I
- | 53 =
= | A e o+ 2R V3

[ 3 / 3

- V3 _ 1 + TN 4, /m V3 > A
- 3 3 - \ 3
=i \f 3 +I 1)

3
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Question 25 (6 marks)

In a laboratory, a food product is heated in an oven set at 210°C to kill harmful bacteria. The
number of bacteria recorded when the food product is first placed in the oven is 1800. After 10
minutes the number of bacteria recorded is 550.

It is found that the number N, of bacteria remaining ¢ minutes after being in the
oven is given by N = N, e *¢, where N, and kare constants.

i. Calculate the value of k correct to 4 decimal places. 3

“k b
Nz Mo e Nozilpso, Nesso, wheu t=1
.—k(lo) @

\

550 — 1§00 e

Pl S 5
(9700
—1la ke = In /—5;?’—2—) @
\ 76’00/
k = qa.1(8% ()

ii. If an acceptable number of bacteria present is 100 or less, for how long should the food

product be in the oven? Express your answer to the nearest minute. 3
N & (00
—0-1N&6 F /7
(500 ¢ £ |00 (1)
—0- 1186 ¢ & /
€ — /S/

—0 IIFQJ
t > 2437
“The Ffood  ghudd L. /u,f.; For 26 nuing /}17’7\401/15\

7y
€

Examination continues next page...
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Question 26 (7 marks)

The velocity of an object is given by the equation v = 67 —5—¢? where  is in seconds and

velocity v in m/s. It begins its motion at x =5 metres.

i. Find an equation for the displacement of the object. 2
%= Jlel -5 & ) 4L
e — z%z——F(’—-ig + C Q)
A 4= 0% b
e

e

S e e e s (]
-4

ii. At what two times is the object stationary? 2

0[:;’ ek 15 stahoany  when  v-g
v - 2 ¢ 2 :
bt —s—t = ov t —6f+5 =0

({'—5’)({—-—1) = ©

€ =1, 5 fj
iii. Find the distance trav?lled by the object in first 3 seconds. 3

J .
. v 1)

Distare = /J/ﬁfé*—é'-tf?'/)d#/ T f\/‘(’—ff&/)”-

_° ! / 13
-
et 2] e o] 01
= Je L Z_J

- I (3-5 — 3(.) {'{«/‘7“ —-Lsu-t’}i—,(g,;_j,’zj

=

- /,_,1_(%”’ _ 23 -

2
-
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Question 27 (4 marks)

Whilst performing some experiments, researchers have found that the rate of change of the distance (in
cm/s) travelled by a particle is given by A(t) = 40 In(1 +5¢) , where ¢ is the number of seconds elapsed

since the start of the research.

Let D cm be the distance travelled by the particle from 7 =1 to ¢t = 5.

Estimate D by using the trapezoidal rule with 4 sub-intervals.

Give answer to-the nearest centimetre. 2

_ o
ﬂ*f'“*}*% A*5?:/

£ |1 3 L e

2
L) |polnle) | oln(n) | 4alallt) | Goln(>1) | folaf2s)

Do W[ ACHY A (5) -,L\Z_;ﬁ(zyr”ﬁfs‘)fﬁr(‘f)z —I
°2 = 7 C ~

- L
= B

_ 429.592

ii.

Is D an over-estimate or an under-estimate of the exact distance?

Justify your answer. 2

)
N
o
o
x
|

AT CF)

t

A (Y

£ 9 7[-n/a_// -{-,;4[//5]

L R(K) I Conctays down <

D 1t an  wundestimnate 0/- The axa'sz didanc. .

) )
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Question 28 (4 marks)
A tennis ball is dropped from a height of 12 metres. After it first hits the ground, it rebounds to a height

of 8 metres. It continues to rebound to a height of two thirds its previous rebound height.

i. How high will the ball rise after the 6 time it rebounds from the ground? 2
&S, oy = n==6
7 7
h = aylt Gl 5 % /;//\7’ Asy
a2 EXA
= VaR s AV
o ]

= tosm (2.dp )

+ N T / - A

AL howmce 1S 105 m /u‘a@ﬁ\. )
2

ii. What is the total vertical distance that the ball will eventually travel?

//;-)Laj Veydieal C_/llr#mm; (2 ‘f’f/'(‘g/'(‘;j"'gj""'
=2+ Z(Qf 5‘? +—---/)
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Question 29 (5 marks)
A machine produces metal rods used to reinforce concrete slabs. The diameters of the rods

are normally distributed with a mean of 8 mm and a standard deviation of 0.3 mm.

i. Find the diameter of the rod with a z-score of 1.2.

Z - =-M
—
2% = Z.o— 'f-N

/.7_)(0-9'!‘9/

N

)

£ 36 1

ii. Ifarod is selected at random, find the probability that the diameter of the rod is

less than 7.7 mm.

= _ T .
Z = xa—M = T - é?/ _ ) A/;y/\'\
P(’lé Z é// =0- Gf(uhwj/ W(y;cd yo..ﬂ_t} / l \'

o) —éry) =32 X ik
_‘j\/af,(aw,"g,/z_ 7.;,””/\:‘}’/24 ‘i) = 0.{{ (Mnaf, /yhamfj

iii. If two rods are selected at random, find the probability that exactly one of the rods will

have a diameter that is less than 7.7 mm.

Pl » FFrom) = |—0-(6 =0-85C
p(gmm one of the nds Liametes < 7.2 mp)
— 0. XO0-FY F0.¢4 xo0-14

= 0 .2488

Examination continues next page...
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Question 30 (6 marks)

a. A table of future value interest factors for an annuity of $1 is shown

Fﬁture Value of $i o
‘Perod | 1% | 4% | 8% | 12% | 16% | 20%
1| 10000 | 10000 | 1.0000 & 1.0000 | 1.0000 | 1.0000
2 20100 | 20400 | 20800 | 21200 | 21600 | 2.2000
3 30301 | 31216 | 32464 | 33744 | 35056 | 3.6400
4 4.0604 45061 | 47793 | 50665 | 5.3680
5 51010 | 54163 | 58666 | 63528 | 68771 | 7.4416
6 61520 | 66330 | 7.3359 | 8.1152 | 89775 | 9.9299

Annie wants to save $ 10 000 over the next 2 years by investing equal payments every
6 months into an account that earns interest 8% p.a. compounded half-yearly.

What should be the value of each payment?
indeyes ) = S}Z = b/
fﬁm'aal}’ = Zxe =0
oble: "valie p U-24C5

" Value of Yo posgment = K220
7 7 s B
— ;\2399%/

b. Joel borrowed $20 000 from a finance company to purchase a car. Interest on the loan is calculated
quarterly at the rate of 2.5% per quarter and is charged immediately prior to Joel making his quarterly

repayment of $A7.
Let 4, be the amount in dollars owing on the loan after the n™ repayment has been made.

i. Show that A; = 20000 x 1.0253 — M (1 + 1.025 + 1.0252).

Rate = 2.;Zlfzyw/}q
44, - Q0000 () o2s) — M
A = A (/'“’5’)/—- M

= ondao (‘(./dz_jl—)—— M "]/-07.5" - M

- ) 0 00 0 (I-d?J’)Lj M(/-{—/-oz;'/)

Ao = A, xlezs — M

A

Examination continues next page...
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Question 30b continued.

ﬁ?oaoo( /. oLS’) — M I+ lbr)_}/o"—f M

,Ag = Rosos (1. azs) - M(/+16L5'+/oz.;‘)

ii. Show that A, = 20 000 x 1.025™ — 40M(1.025™ — 1). 2

n _ n-t N
,4,, = Loosox [0z — M//'?"/-"?-S - - Flezr [

Y
n
= 0000 x)as — M /"“7/5_ ’) OLP with. a=|

[ors — ) @ o v

- OZGOoOX/-OLSy\—- AHM ({-oLrn_Q at .' = %o

iii. If the loan were to be paid out after 7 years what would the value of M be?

Answer correct to the nearest cent. 2
FI'YLJ M whin Azg =0
20000 (1 025 fé bo M (/azs- _,) é)
17‘0/‘1([02,5‘ ~/) -20aoo (/015‘)
M = aédaod (/. oz:}r

4ol .05 —/)

= l#/ao/-?é (nearstd CMJ—/) Lﬁ
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Question 31 (6 marks)

The diagram below shows a right-angled triangular prism, ABCDEF, of fixed volume 540cm?. The sides
AB and BC are in the ratio 4 : 3.

B
& 3x
A ' (6
F
''''' V‘\
....... \ [k
E D
: L 2 | 1080
1. Show that the surface area, S, of the prism is given by, S = 12x 3
gx Xl =
Voluna = —L-x37 X 5o
A mz’}k = 540
A o
() h =212 — *)

7

Tu  Adpe, pe* =(35)" + (2" //7}
Fd //I-u_‘n_rvx/
AL =52 /’P )
gu,/?ﬁn,u. area,S ZzXxL X37'7(Lf7L7‘—391/q7LL{—21'1+5x11
s |2 -—-(-Iz,xl"g )@
= |2 xz'—f—lzx/__?f{__/)\ ocg))?/@

(
Z.
x=+ 1854 ,/
= -

I

/
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ii. Find the minimum surface area of the prism, to the nearest cm?. 3

5 o (z.oc_L t (0§

2C

ds . Qb n — 1080

dn 7 —
F"/ }-'l-m.:h'dVLOl')} POIV\}’/ “(,___i = ¢

?J{-?(.——M =0
,}{—L

2y 53— jogs =0

- 45 (1)

n =34

When o= Y4s :/z(f/})*‘?/m—

/
7 v

- 465

2
d°s 24U 4+ 2160 .

P O,

when w=Fhs, 45, = 20T G2 =72 5o

dx & V=

‘i,f >0 U Cencave “p.

(a5 , 455) 15 o mincrmem %wm‘? posnt

Mrrt pm S“Y;ﬁ*% Arvha = 4‘-5‘9’le

@
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Question 32 (5 marks)

The graph represents the function y = a sin bx.

y
3_ .....................................................................
____________________________ P
2l i
l-
3.
z x 3
4 2
ap 4
-2
B

i. Find the values of a and b.

a= 3 (9nee Ahe W(AMUB) a
b

=3 ( hnes f('tv. /74/\404( s A ) »

y = 3Sl‘n')g.

ii. Point P (k,

N | i

) lies on the graph, as shown. Find the exact value of tan .

/Ll = 3 8inx
Subsh tude [A/ —5;/) =

Boss OL,H,{ JnML (6% % /{l{ ”

. denk =

. e Vll
S e k/ 5 I the SUMJ 7/u.a(m~(f— toun le < ¢

ton k. = r\ (,

V(,
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  y = f ′ ( x )


  y = f ( x )


  y =   x 2 − 6 x + 16


  y =   x 2 − 6 x − 11


  y =   − x 2 + 6 x + 7


  y = −   x 2 + 6 x + 25


  f  ( x ) =  {    a   x 2 ,      0 ≤ x ≤ 6   0 ,     otherwise .


  a


                              W = B x + A


  A   and  


  B


  330 ° T


  080 ° T


  N =   N 0     e  − k t


    N 0


  k


  k  


    A  n


    A  3   = 20   000 ×   1 . 025 3 − M   (   1 + 1 . 025 +   1 . 025 2


    A  n   = 20   000 ×   1 . 025  n − 40 M (   1 . 025  n − 1 ) .


  S = 12   x 2 +  1080  x


  y = a  sin ⁡  b x


  a


  b



