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Section 1

10 marks

Attempt Questions 1 — 10

Allow about 15 minutes for this section

Use the Objective Response answer sheet for Questions 1 — 10

1 What type of relation is shown below?

/

2 \:1

3
4 — |
4
s — | \A
5
6 — J
7
_

A. One-to-One
B. One-to-Many
C. Many-to-One

D. Many-to-Many

2 If f(x)=x"+1and g(x)=~3-x , then the domain for 1 (x)xg(x) is:

D. [-3,3]



What is the solution(s) of the equation log, (x—3)+log, x=27?

A. x=-1,x=4

B. x=-1
C. x=4
D. x=1,x=-4

Consider the set of scores:

9 17 20 23 24 27 27 28 30 31 39 47

Which of the scores could be considered an outlier?

A. Only?9.
B. Only 47.
C. Both 9 and47.

D. None of the scores.

What is the value of J._22|x — 1| dx ?

A 0
B. 2
C. 4
D. 5



For what values of k does the equation 4(k +1)x +4kx +(k —2) =0 have exactly

two distinct roots?

A k>-2
B. k<=2
C. k=>=2
D. k<=2

The curve y = f(x) has a maximum turning point at (2,5).

For all values of x, f(—x)=—/(x). Which of the following statements is true?

A. (-2,5)is a minimum turning point of y = f(x).
B. (—2, —5) is @ minimum turning point of y = f(x) .
C. (—2, —5) is @ maximum turning point of y = f(x) .

D. (-2,5)is a maximum turning point of y = f(x).

Suppose that [ f (x)dx=A and [ f(x)dr=5.

The value of I: ( f(x)+2x)dx is:

A. A-B-5
B. B-A4+5
C. A-B+5
D. B-4-5



9 Below are the graphs of y =4sin(x) and y =cot (3%)
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How many solutions are there of 4sin (x+7)—cot (3%) =0 for 0<x<277?

A 2
B. 3
C. 4
D. 5

10 What is the value of Z In3*" 2

n=4

A. 2nln3

B. n(n+4)n3
C. (n—4)(n+4)ln3

D. (n—3)(n+4)ln3

End of Section I



Section 11

90 marks
Attempt questions 11 to 34
Allow about 2 hours and 45 minutes for this section

Answer each question in the spaces provided.
Your responses should include relevant mathematical reasoning and/or calculations.
Extra writing space is provided at the back of the examination paper.

Question 11 (4 marks)

The incoming revenue for a catering company, R, is based on a $1 000 hiring fee plus $20 per
person where x is the number of guests. The graph of the revenue model has been provided on

the grid below.

20 40 60 80 100 120

(a) Write the equation for R in terms of x.

Question 11 continues on page 9

-8-



Question 11 (continued)

The cost for operating the catering company is modelled by C =1200+10x , where C is the
cost and x is the number of guests.

(b) On the grid on the previous page, draw the graph of this cost model and label it as C'.

(c) Using the graphs on the grid, or otherwise, find the value of x at the break-even point.

End of Question 11



Question 12 (3 marks)

A and B are two events such that P(4)=0-3, P(B)=0-5 and P(4|B)=0-4.
(a) Show that P(4AUB)=0-6.

Question 13 (2 marks)

3

3 2
Evaluate J‘W dx

X



Question 14 (4 marks)

The table shows the results of a survey of 300 people who have been vaccinated against a new

virus.

(a) Complete the two-way table for the data collected.

Vaccinated Not vaccinated Totals
Infected 27
Not infected 43
Totals 137 300

(b) A person is selected at random from this group.

(1) Find the probability that the selected person is infected.

-11 -

1



Question 15 (5 marks)
A car leaves a petrol station and drives N30°W at 80 km/h. At the same time, a motor bike

leaves the petrol station and travels due east at 60 km/h.

(a) Show that after one hour, the distance between the car and the motor bike is 20v/37 km.

(b) Find the bearing of the car from the motor bike.

Give your answer correct to the nearest degree.

-12 -



Question 16 (4 marks)

Find the coordinates and nature of the stationary points on the curve y =

-13 -



Question 17 (2 marks)

Question 18 (3 marks)

(a) Differentiate y =xlog, x.

-14 -



Question 19 (2 marks)
Which term of the arithmetic sequence 3, 16, 29, ... is 2247

Question 20 (2 marks)

The table below shows points on a continuous curve y = f(x).

f(x) 7.19 7.62 8.41

Use the trapezoidal rule to find the approximate value, correct to 2 decimal places, of

34

-15 -



Question 21 (6 marks)

Trout are released into a lake for the first time. The size of the population, P, of the trout can

be modelled by the function P= 115%, where 7 is the time in months after the trout are
+15¢™

introduced into the lake.

(a) Initially, 250 trout were released into the pond. Show that 4 =4 000 .

(c) At what rate is the population growing two months after the trout were released into the

Lake? Give your answer correct to the nearest number of trout.

Question 21 continues on page 17
-16 -



Question 21 (continued)

(d) How many months will it take for the population of trout to exceed 3 000?

Give your answer as a whole number.

End of Question 21

-17 -



Question 22 (4 marks)

A table tennis bat (without the handle attached) is in the shape of a major segment of a circle,
with centre O and radius 8 cm. The length of the straight edge PQ is also 8 cm.

NOT TO SCALE

P 8cm QO

(a) Explain why ZPOQ = % .

-18 -



Question 23 (2 marks)

Prove that (1+secx+tanx)(l1—secx+tanx)=2tanx.

Question 24 (3 marks)

(a) Find the limiting sum of the geometric series 3 + + +... .

-19 -



Question 25 (5 marks)

A discrete random variable X with mean 4 has the probability distribution below for some

constants @ and p.

p(x) 4p 3p ’p p

(a) Find the values of @ and p.



Question 26 (4 marks)

The circle x* +ax+y* +by +c =0 with a radius of 3 units, is shifted to the right by 1 unit.

After the shifting, the circle has the centre at (3,4). Find the value of a, b and c.

Question 27 (3 marks)

Evaluate the sum of the geometric series 4+12+36+ ... +26 244.



Question 28 (6 marks)

A truck travels between two towns. The distance between the towns is B km.

The trucker has the following costs:

The hourly fuel costs are proportional to the square of the speed.

The hourly fuel cost is $2000 when the speed is 40 km/h.

All other costs are $4800 per hour. Let x be the speed in km/h and C be the total cost.

(a) Show that C = B(%x ; 4800) .
X

Question 28 continues on page 23
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Question 28 (continued)

(b) What is the most economical speed?

End of Question 28

-23 -



Question 29 (4 marks)

A teacher is interested in the relationship between how much time their class of 10 students spends

on their phone with that of their laptop.

The teacher collected the results over the month of June and the average number of hours spent per

day for each student is outlined in the table below.

STUDENT | A B C D E F G H I J

Hourson | ¢ | 70 | 89 | 30 | 30 | 75 | 21 | 13 | 58 | 62
phone per

day (x)

lH"““"“ 17 | 1.1 ] 07 | 58 | 52 | 17| 69 | 71 | 33 | 44
aptop per

day (y)

(a) Find the equation of the Least-Squares Regression Line.

Give each coefficient to 3 decimal places.

(b) Calculate Pearson’s Correlation Coefficient, correct to 3 decimal places.
What conclusion can be made about the time students spend on their phone compared to their
laptops?

-4 -



Question 30 (6 marks)
A moving particle has an acceleration of ¢ m/s’ at time ¢ seconds (¢ > 0).

The acceleration is given by the equation
a=15-6t.
Initially the particle is at the origin and has a velocity of v=—-12m/s.

(a) Find the velocity, v, and displacement, x, in terms of ¢.

-25-



Question 31 (6 marks)
A sailing club has designed a new logo which is the shaded regions shown in the diagram below.

The shaded regions are bounded by y=sinx and y=xsinx in the interval 0<x< 7.

A v

NOT TO SCALE

» = xsinx

y = sinx

0 m X

(a) Find di(x cosx) and hence show [xsinxdx=sinx—xcosx+C.
x



Question 32 (3 marks)

Let f(x)=e™ +3x, where k is a positive real number.

(a) Find, in terms of k, the x-coordinate of the stationary point of the graph of y = f(x).

(b) State the values of £ such that the x-coordinate of this stationary point is a positive real

number.

-7 -



Question 33 (3 marks)
David is in a life raft, D, and Anna is in a cabin cruiser, A, searching for him.

They are in contact by mobile telephone. David tells Anna that he can see the top of the mountain

Mt Hope, H.
From David’s position, the mountain has a bearing of 340" and the angle of elevation to the top

of the mountain is 12°.
Anna can also see Mt Hope. From her position, the mountain has a bearing of 070" and the top

of the mountain has an angle of elevation of 19" . The top of Mt Hope is 1 244 m above sea level.

H

NOT TO SCALE

Find the distance of the life raft from Anna’s position.

Give your answer correct to two decimal places.

-28 -



Question 34 (4 marks)
On a particular day, the depth, D metres, of water in Blue Harbour is given by the function

D =8+2cos [4—”tj for 0<r <24, where ¢ is the number of hours after midnight.

(a) Find the amplitude and period of the function.

End of paper

-29 -
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Mathematics Advanced

Year 12 Higher School Certificate Trial
Assessment 4 Term 3 2024

STUDENT NUMBER: SowvtT o™ S

Section I — Multiple Choice Answer Sheet

Allow about 15 minutes for this section

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

Sample: 2+4= {(A) 2 (B) § (<) 8 D) 9
A O B @ c O p O
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer,
A @ B WK cO p O

If vou 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 arow as follows.

carrect

A W B‘[ c O p O
1. AO BO of DO
2, AO BO ce DO
3. AO BO of ] DO
4, AO B @ cO DO
5. AD BO cO D@
6. AG BO cCO DO
7. AO B @ cO DO
8. AO B @ cO DO
9, AO B@ cO DO
10. AO B cO D&




Section I
10 marks
Attempt Questions 1 — 10

Allow about 15 minutes for this section

Use the Objective Response answer sheet for Questions 1 — 10

1 What type of relation is shown below?

1
—
2\\ I:1
3 % 2
4 Lov
~ 4
5 | 3 5
6 — —
7
./

A. One-to-One

B. One-to-Many

@ Many-to-One

D. Many-to-Many

2 If f(x)=x"+1and g(x)=+3—x , then the domain for f(x)xg(x) is:

A. (—o0,00
( ) R()agy(=) > G2 3
B. [3,00) LDy 3eo zZo
-2 7 =3
@ (_00’3] sy
: C" ‘D,f?’j
D. [-3,3]



3 What is the solution(s) of the equation log, (x - 3) +log, x=27

A x=-1x=4

B. x=-1

x=4

D. x=1Lx=-4

4 Consider the set of scores:

9 17 20 23 24 27 27 28 30 31 39 47

Which of the scores could be considered an outlier?

A. Only?.

Only 47.

C. Both9and47.

D. None of the scores.

5 What is the value of fz Ix —1| dx ?

A 0
B. 2
C. 4

vog (s> 14]; 2
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two distinct roots?

B.

k>-2

k<=2

For what values of & does the equation 4(k +1}x* +4kx +(k—2) =0 have exactly

Lo
\t_,"'~‘\-¢>.c_ > O
(ayt (A Ced)Cea) >
\‘GKQ _ \(a(_\ﬁ-*“)(«“:-a'\) O
towe? - Ve (Pr -2 o
Lo e - Lok T4tk B2 o
Vo, »- 322
W T

7 The curve y = f(x) has a maximum turning point at (2,5).

For all values of x, f(-x)

A. (-2,5)is a minimum turning point of y = /'(x).

(~2,—5)is a minimum tuming point of y = f(x).

C.

D.

(-2,-5)is a maximum turning point of y = f(x).

=—f (x). Which of the following statements is true?

(2.5)
i
P
!

\.//
-2

(-2,5)is a maximum turning point of y = f(x).

5 S‘Q oy Rt fs; (3 Yot

ke
8 Suppose that J-s} S{x)dx =4 and jj f(x)dx=B. S,Q (= 3
-3

pra
The value of j: (f(x)+2x)dx is: A= g Qo hx=
-3

Al

A-B-5

B—A+5

A—-B+5

-
e S

A-B



9 Below are the graphs of y =4sin(x) and y = cot (37)5]

w'l::|

How many solutions are there of 4sin(x+7)—cot [%J =0 for 0<x<277?

A 2
_3
C. 4
D. 5

10 What is the value of Z In3*" 2

(=) 10 Ve,
v IGERTRFY WAl -
LR in® e OLnd 4 2lade - 4 2ainD

= YA (BnOat R - zn>

A. 2ﬂ 11’13 A e A mneds O S 5 Lez ]
a=%,ckz 2 N= n-2 , LFe

B. n(n+4)In3 sz sa (Sava (o q)
B \nal%(%ﬁ 1‘“‘\)1
C. (n-4)(n+4)In3 Aan{(pz2)2 ()

“ Lf\_aﬁzﬂ#‘ﬁsbha .
D) (n-3)(n+4)In3

zM
W n3

End of Section 1




Section II

90 marks
Attempt questions 11 to 34
Allow about 2 hours and 45 minutes for this section

Answer each question in the spaces provided.
Your responses should include relevant mathematical reasoning and/or calculations.
Extra writing space is provided at the back of the examination paper.

Question 11 (4 marks)

The incoming revenue for a catering company, R, is based on a $1 000 hiring fee plus $20 per

person where x is the number of guests. The graph of the revenue model has been provided on

the grid below.
3
3
A
3500 T T T T T T I T T
A A U O O
3000 | ; T e

20 40 60 80 100 120

(a) Write the equation for Rin terms of x.

R=1000+20X ..ccoviiiiiriiiiinii i e e

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

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

Question 11 continues on page 9

-8-




Question 11 (continued)

The cost for operating the catering company is modelled by C =1200+10x, where C is the

cost and x is the number of guests.

(b) On the grid on the previous page, draw the graph of this cost model and label it as C.

(c) Using the graphs on the grid, or otherwise, find the value of x at the break-even point.

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

.......................... R

.......................... L0005 DO T 00 [Ox e ee e eemss s

...... "‘_ZOORIOx:ZOO
%x=20

....... x=70R— SO CERRHAE SN AN (P SR RO BB
.................................... 1000-|—20x—(1200+10x):500
Some stvdents .
x=70 otted Tl q vesthdn

-.'V\-‘Si/\*‘?f," 3
HAdk the valve U{— Lo

as>
s 3sDO

e the revenve

» & VEr
hWelher thaon Hae freal -€ 3

End of Question 11 ot



Question 12 (3 marks)

4 and B are two events such that P(4)=0-3, P(B)=0-5and P(4|B)=0-4.

(a) Show that P(AUB)=0-6. 2
B(AIB): LCANR) P(AUBY : POAY £ P(B) - Plan R
s . e
............................................................................... 2. AR 0
y, & Fﬂf:‘" B)
............................ L5 U . W . 1. " T
JAANRY 5L
STPRSNNTEOR . . v . S
(b) Find in simplest exact form P(neither 4 nor B). 1

Lers ot evrvrors

' Co WA rg @V O

........ P(R) =07
P(B) =o' ¥
...................................................... P(AABYF 0 7xes
Question 13 (2 marks) - (. 2 S—
= Bk
3 2 |
Evaluate J'Sx_—62x_-li dx . :
iy
3 ~

= 221-18—1}— 21+6+3
2 2

=-8 By 1 8



Question 14 (4 marks)

The table shows the results of a survey of 300 people who have been vaccinated against a new

virus.

(a) Complete the two-way table for the data collected.

Vaccinated Not vaccinated Totals
Infected 7 120 147
Not infected 110 43 153
Totals 137 163 300

A /)(vh doe e\l

(b) A person is selected at random from this group.

(1) Find the probability that the selected person is infected.

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

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

-11 -



Question 15 (5 marks)

A car leaves a petrol station and drives N30°/ at 80 km/h. At the same time, a motor bike

leaves the petrol station and travels due east at 60 km/h.

(a) Show that after one hour, the distance between the car and the motor bike is 20437 km. 2

O SRS ( I:'E
T T M A OC S OM s SO
R R e e
............................................ v T e 80 zoq\
PO e R A e
CM2&14800 .......................................................
CM:14.800(CM>0).“.K'£ ......................
.................................................. RA 22 AVETR VP TT W (723N o

CM =400x37 " : Y ¥ b % 2l
.............. O\B_kA’y%w&p:&l@M@ﬁﬂ

=2 7 I~ { fo . [ 7]

........................ mmwuﬁ’\&fm‘ﬁ’\ﬁ{"\j‘;ﬁ w,

(b) Find the bearing of the car from the motor bike.

Give your answer correct to the nearest degree.

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

By Sine rule,
----- sinZCMO _ sin £COM
oc cM {

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

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

""" sinsCMO _ sinl20°

BB BT e eatesss s

sinsCMo = 2051120

..... 20J3—7 \ e ree ey

80si11120°"]
20§37
..... =34.71500...°
¥ 35° q

..... 2CMO = sin"[

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

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

Since ZCOM =120°, so 2CMO must be actute.

Altematively, use Cosine rule to find ZCMO.

. the bearing of the car from the motor bike is approximately N55*Wor 305°T. ....oovvunniiininiiiiiiin,

............................................................................................................
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Question 16 (4 marks)
2
x

Find the coordinates and nature of the stationary points on the curve y = >
x —

1%

2
= A
Z—2 ) X F &

Sffoﬁona,?j 7!’“‘4(5 (ar’:—o)

L e2) Ix = Ty
(7 (x-2)*

2 2
= dX fy

(=-2)*
= xz—lf"x
(x-2)*
(-
= O when X =0 or when X = 4
Lo Y=o =&
L MWW;& &9 et (48
Toshima Aad
4574/"3 afore (30) Z:ﬁrj Movre Gg)
X|l-f o [ ¢
x #
%10 |-3 'f? o ;;
-I‘/——\ \—/
- -+
I4 . 0
- (OD) 15 &
I Llvs) i a
Maxuttum I
! Hihimom

%vrmog ff
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Question 17 (2 marks)

VS guagtion  wWasS not

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

2 ([ 2zl = 2 A%
............ ST R AT ., 0. E——
{ ,k o _’}_'_ __}'(.\
..... ‘ & e X

Question 18 (3 marks)

(a) Differentiate y =xlog, x.

\
P A RnY W S0 LS BT -2 S IRURPORUN 700 %, 0o~ OO il o= S SO

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

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

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

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

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

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

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

.........................................................................................................
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Question 19 (2 marks)

Which term of the arithmetic sequence 3, 16, 29, ... is 224? 2
..... A - (_i =0 Dmﬁb.\‘.ﬁfﬁ. \r?—.’gr.lf‘l g

.....

____________ Y G W 3
il bl e
..... o a5 N e
Question 20 (2 marks)
The table below shows points on a continuous curve y = f'(x). 2
X ) 32 3.4
7() 7.19 7.62 8.41

Use the trapezoidal rule to find the approximate value, correct to 2 decimal places, of

34

3
..... B BB i
...... Rl e L T E ko U
...... J.f.(.x.) dx . ?2._’.;’. [£(3)+2£(3.2)+ £(3.4)]........ S e Shadent s neod
....... 3‘\”§‘rw5€“*\(\’\tﬁuwk‘ 2
wi;;;[('f 1.9)'+-2-(-7-.62)- -(8-.41)] ......... v ’\“~\"‘*“’\\D<ﬂ:~’\s\—*‘© ster Uelo
_~,30§4 ................................................ g...g?\.w.\.vﬁ}.%.kf‘bvd‘o
....................... ~3.08.. (to2.dec. PLY.....ooovnnnn e ORI Sen . AOAE e

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

............................................................................................................
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Question 21 (6 marks)

Trout are released into a lake for the first time. The size of the population, P, of the trout can

be modelled by the function P= I% , where  is the time in months after the trout are
+15¢™”

introduced into the lake.

(a) Initially, 250 trout were released into the pond. Show that 4 =4 000 . 1
Fotll, TEIO0 e s s S e AN 308 R A AR R 58
OO Y VF- T 'C S
1+15¢°°®

R NS T —
16

4 = 4000 ----------------------------------------------------------------------------

(b) Find the range of the function P. |

as t — +0o, e‘°'5’—>O,P-—>ﬂ=4{)OO -
1+15(0) phparke Lust( dsuo
since ¢ is in months, 720, . L ot
At t=0, P=250 G vl @i"*&?*’*f A
.~ 250< P <4000 reeliag fhot waliodny
........._%‘).:,_.29'{"‘}
(c) At what rate is the population growing two months after the trout were released into the 2

Lake? Give your answer correct to the nearest number of trout.

dP d e
.2 5¢°
. 4000(1+15¢ )

= 4000(-1)(1+15¢° )7 (~0.5)15¢°% |
30000e™*

=(1+15e'°‘5’)2 o grly el OQ”‘*
_, dp_ 30000 2 oung StudenS Q,hu &
dt (1+15€4u<:> ) ! { :vdL g €RTVL k-
_ 30000 dafidod\rn B

e(1+15¢7 )

2
~ 259 trouts per months
~. The population of trouts increases at approximately 259 trouts per months.

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

Question 21 continues on page 17
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Question 21 (continued)

(d) How many months will it take for the population of trout to exceed 3 000?

Give your answer as a whole number.

3000= —20%0_
14157 |
1415675 =§ (g C-{*L.j
156—'031‘ - 1 W‘l/;\.’k C’M
3

oy 1 Cood_ 4 <00 "‘*"‘j‘C""‘-‘j
O-( e Chrdads okl
b 4000 LXP. - L

Co oo A
e In45 \’\/)

0.5
=7.613324.... \

= 8§ months

" it will take approximately 8 months for the population of trouts to exceed 3000.

End of Question 21
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Question 22 (4 marks)

A table tennis bat (without the handle attached) is in the shape of a major segment of a circle,

with centre O and radius 8 cm. The length of the straight edge PQ is also 8 cm.

NOT TO SCALE

0
@
P B8em 0O
(a) Explain why APOQ=%.
_ n
APO@ =3 Sin e oF = o ( (-az&k‘ffc;rz/(e)
= v

and /g& =§ e (ﬁnrm)
.\ o Q is .ﬂfu?!.@é’d’m‘(
. t. all G“"JC@G and éo" ==

(b) Find the exact area of the table tennis bat.
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Question 23 (2 marks) wof\u‘aS oh welr, gspeciatly udun L"“"\j‘
Prove that (1+secx+tanx)(1—secx+tanx)=2tanx. 2
............ LHS. = (1£8e0X #1805 (1 7 SeChH1anx) oo
b s S = [(1 # fanx).+.sec x] [(1 *fan.x)=secx ... Comnmon  gviror. ..
Neesed vo male vse 2 | Heecre )Y (= (sec w -—Q)
.......................... n(lﬂmx).._(gee,x.)..................(....(..................).(.....(.gb.‘wmhe o
. HHeC an L)
of s q ldﬁ‘?.“." ............. d “'“"="#Qtanxbk‘tan'z'x*—*s.f:(:"x'""""""4""\ ......... .;-] ................... ; i -
st - A _ L o
be ((eafw*‘h‘i—\«.ﬂ ........... =(.l.+tan.2.x.)+2,tangg._..seg.2.x ...... (‘.'.L..('P.E!‘ ...... Cas Vi (..‘....C:?F.“ cosnt
vasﬁwh‘uf\ 2 3 = (( ""'Cj’;';:'\ ' = |:.O:S :\t’L ;‘V\du'\bkbe g
.......................... el Y D e e TR AL e,
.......................... A v 11 A O U U TSP
-~.LHS =RHS (QED)
LHS = (- geeiebdann rseei msec'x ¢ Seertanx Hiang o sE0E AN thanta
: | s4anaw - sectw + Fanax + Fan i
= (I+4aa™ ) ¢ 2 tans —sectse
- sec F B ~Seclia
= S westion 34 (8 mail
= uestion marks
o (3 marks)
. o . . 3 3
(a) Find the limiting sum of the geometric series 3 + + = i 2
Y3 +1 (\/3+1)
..... 0z3. . Cs. <= 9
fa. s . \
............................. \'3?l\ :,ﬁ*fbi[\]hﬁ_ e,
............................................ pe =P IO - -
e I T~ e e
.......................................................... 'I‘..,‘ﬁg,'.\ 'z.)‘f \r:');
O - VS LA oD I = b tstes DA
) (51\‘_1
..... \I_%'*'\——_ I[ P IS R
........................................................ \_’2]';_5; SR R R R
---------- '::;:j prersssrssr s s
O 91 O
=

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

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

(b) Explain why the geometric series 3 + i + ( \/5—1)2
....... 823, r ==l 36602 ... Nesd b vt vabemse 580
....... II,HH\/_—(«V\Ckﬂ”‘f\\‘-f—-"D"‘"m‘?w’\*'\'\/\ﬂ'\’

....... " limiting sum does not exist. % gorre s
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Question 25 (5 marks)

A discrete random variable X with mean 4 has the probability distribution below for some

constants a and p.

p(x) 4p 3p ’p p

(a) Find the values of @ and p.

4p+3p+2p+p=1 Given E(X)=4
.................................. e e Rt T T
........................................... | 1erp(x)=
.................................. LA T

4ap +6ap + 6ap +4ap =4
........................................................................................ Wiy =4
.................................................................................... ZOQ(L]:él
......................................................................................... 10/..........
LAone.. .w.&".‘—:fj SRR o i s 5 R S TR R S R 2 S .4 ......

a=

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

...................... E(}éz.)..:..s.oéz.p.)............................4..--4.--. SR B o e PR s SRR
.................................................. ZCIV\J‘Q“_M
N var(X)=E()-[EG T i S AN
.................. Var(X) =302 0=(8) oo EASRO M e
] 2
............................... i‘SO -4 2----_.---;--4- TR R e I R R I R R )
(o f et
............................... et
(¢) Find P(X <6[X >3). g2
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Y AT NB OR............ b Ma, Sud
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Question 26 (4 marks)

The circle x* +ax+y” +by +c =0 with a radius of 3 units, is shifted to the right by 1 unit.

4
After the shifting, the circle has the centre at (3,4). Find the value of @, b and c.
X +ax -:}‘- + b}) +ec= 0 S . le‘;‘roeiltre. at. (3.‘4): ..................
( a} o ( b]‘ - e D
Yt+t—| ——+|yv+—| ——+c=0 a -b
2 4 2 4 l-——=3, —=4 ... /D{u

(_az('bz-_a: b - 2 "’H")
71 +E +| ) +EJ —T+I—C‘ ......... a=—4,b=—8 ....... kai}\ -y
shifted to the leftby1: ~ seeeeeee radius is 3: " s ‘s

a¥ BY @ B e 2 e SQMLC&WQW\')
(x—1+;J +(,1"+;J Sl a_+__c_:33 ) .

) V) e e et

4* (-8 }2 v SR ¥ WL R Y W
- : —_— 4+ e :9
....................... - I e

‘ : : 4 R VTS o= Qr
..f;v?:fﬁfﬂ....(li.e.w’.r.tzz.....(.'/?.z.éﬁ.) ............... c=4+16-9 9( i
...... (z.ﬁ;_)buu[,w)ﬁgc? =11
?i::’:i'%‘i'(fi"{‘]/f-égx‘k(é"?;() ......................................................

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

Question 27 (3 marks)

Evaluate the sum of the geometric series 4+12+36+ ... +26 244.

3
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Question 28 (6 marks)

A truck travels between two towns. The distance between the towns is B km.

The trucker has the following costs:

The hourly fuel costs are proportional to the square of the speed.
The hourly fuel cost is $2000 when the speed is 40 km/h.
All other costs are $4800 per hour. Let x be the speed in km/h and C be the total cost.

Lofs O-ﬁ/hv‘cictew\s' Showing e .

e
: 5 4800
Show that C'= B| —x+ . 3
.,.-——‘/- 4 X
lllllllll Hov-ly fuel cost ot 2
........................................................ o TR
...................................... 2000 = e A0
--------------------------------------- -! Q“J CJ g K
Lo DG
................................................................. T Y ‘ ‘
................................................ e Z 025 = |« " g | for showiag working
do 0 kK= =
...................................................................................................... -
TJotal cost par hour = hourty  fuel tost + ot coshs per hour
.............. If’.’t?f‘:'.f'.‘.L:ﬁ--..'.C.\.L?.‘?.T‘..,...ﬂ.. % ! .. 4800 b,
............. T IRy
__________ '][jhak rost ; d - {\’fﬁ- u‘ i ‘i‘ﬂ‘;{‘)\ £ vt of hovrs
.................................. sbace
PP CTRI P OUPTTREOTON. 5 | L . i B, £~
................................. Timez Distece  F
----------------------------------------------------------------- "TT-V—‘::{t 77"(,
.................................................. Y -@-— P-‘—\cl)ﬂfi’
- S i 4800) &
S ESPUTOURORERR AN JNo o 3 e B "**;i- ........ e 2 :_B
------------------------------------------------------------------------------ A
L TR
............................... ¢ B[ & » 5

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

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

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

.........................................................................................................
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Question 28 continues on page 23
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Question 28 (continued)
(b) What is the most economical speed?

" g Qsc*u\
C=z B ( = * e
. dC—B{E ..... +-"‘*9"—>0"~1) ..................................... ~
= 2 RO e,
gy e e g R oo s oo S s )
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................................ £, .n- "0 Anid By ag Tz
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.................................................. bk W20, Sace speed s posinve
Mo = et -9
......... a.}-é-..n-;.yi....--.¢‘n-n-.----.---.-|¢..uA..---.p.-._... bedassar st asaaaseasr iRt by
......... c.‘x‘—s(o'('ll’“;uu“- :
T — 1L - A
W
.......................... R b ’
Wion - - W o o (¢ Hrgd
.......................... ¥ (\?'“»”[‘) 5 ety
N e R R N 1 RLE
T T o RTINS s
............ cw‘g*iﬂ’—c’a—;"ciﬂwg” O a8 izedishmw
L A
.................................... mInimean, oSt 1.2, Rt ecoanmical oo eld
e I, co S 12 mMeRT econnm /
e n e — et e e et e ettt et ettt e et e et eeeeen ] when  x = {3540
................................................................................. - .f...@?.'.:ﬁf‘...k“/‘“
e, e Moy srodonts neglected te show that
..................... e ot wos i ek & minimoan o glving
......................... W«‘Mpﬁ*e@f\%fﬁ‘;,ﬂeed

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

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

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

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

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

End of Question 28
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Question 29 (4 marks)

A teacher is interested in the relationship between how much time their class of 10 students spends

on their phone with that of their laptop.

The teacher collected the results over the month of June and the average number of hours spent per

day for each student is outlined in the table below.

STUDENT | A B c D E It G H I J

Hours on
phone per 7.6 7.0 8.9 3.0 3.0 743 2| 1.3 5.8 6.2

day (v)

IH"“"”“ 171 11 | 07 | 58 | 52| 17| 69| 71 | 33 | 44
aptop per

day (y)

(a) Find the equation of the Least-Squares Regression Line.

Give each coefficient to 3 decimal places. L\}./{/(

oo = B 3TS8DLs 3TGBp e e ST VRS
verrBm 08751560, 2 QBT5(BAPR) v ovvvrremenemmminiiiiiiiiii s

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

(b) Calculate Pearson’s Correlation Coefficient, correct to 3 decimal places.

What conclusion can be made about the time students spend on their phone compared to their

laptops? w J[, M

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

This is a strong negative
"""" correlation which means the

more time a person spends on

the phone, the less time they

-------- spend on their laptop.

............................................................................................................
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Question 30 (6 marks)
A moving particle has an acceleration of @ m/s” at time ¢ seconds (¢ > 0).

The acceleration is given by the equation
a=15-6t.
Initially the particle is at the origin and has a velocity of v =-12m/s.

(a) Find the velocity, v, and displacement, x, in terms of /.

=0,x:0,v:—1215;2} ...........................................
=——— —12t+d
GG e Xoo e L RS AR
V=1'5f""3t2"+’c‘ .............................. 0-_-0—0—0+d ................. \V‘&\\C}W
i B Dl s s s o sy s d=00 i k. o ik
ZEETI 2 IO AT VORI NeX. ek, K
V=15f—3“2—12Lﬂ(r\csf._—%ru«-"
................................................................................... ‘W\»LLM“SM
(b) Find the time(s) when the particle is at rest.
; e _k ¢
o RpRE e g e fornons consmmarenrsmnd AN G A e
. W, -0, . T RS
B ey | TP
(1-1)(t-4)=0
. At rest when ¢ =1,f = 4seconds
(c) Find the distance travelled during the first 4 seconds.
... When-t -———-05-36-3-0 ....................................................................................
. .Wh.e.ﬂ. 2 .=..15. nx.?.._.S:S .................................................................................
LN = A, X =
Total distanced travelled in the 4 seconds =5.5+5.5+8 =19 metres
—(Jiv" S A0S NS quserion ij““ﬁ ¥ - f\a S A e A
e Em A L e Rer nn s wi ok )
=<
....................................... -
g\
------------------------------------ g!\----u-u----nu.-..---------i‘-nu----nI.--I-.-.A----.---.-....----u---uu-
....................... 4 1 K]
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Question 31 (6 marks)
A sailing club has designed a new logo which is the shaded regions shown in the diagram below.

The shaded regions are bounded by y =sinx and y=xsinx intheinterval 0<x<7z.

A

¥

NOT TO SCALE

0 T x-
(a) Find Edu(xcosx) and hence show _[xsinxalx:sinx—xcosx+C. 2
%

1

—(xcosX)=cosX— xsinx l
d\.’

I (cosx—xsinx )dv=xcosx
j'cosxdx—jxsizledx:xcosx '
jxsinxdx=fcosxdr—xcosx

=sinx—-xcosx+C

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

(b) Find the area of the logo. Give your answer in exact form. 4

Find the intersection point:
sinx=xsinx
sinx{(l-x)=0
sinx=0,x=1

x=0,7,1 (0<x<x)

{

Since the intersection point is between 0 and 7,
_f; (sinx— xsinx)dx +_[lx(xsinx —sinx )dx

[-cosx= (simx—xcosx)] +[( T
= —cos.x—(suu—xcos;.)l +1:(_sunc—xcosx)——cosm]1
=(~cosl—sinl+lcosl)—(—eosO—sinO+0cosO)+|:(simr—2rcos:r+cos;r')—(sinl—lcosl+cos1):|
=-sinl+1+(7 -1-sinl)

. o |
=x-2sinl umt” \

............................................................................ mwﬂ...w&tc...&%



Question 32 (3 marks)

Let f(x)=e™ +3x, where k is a positive real number.

(a) Find, in terms of £, the x-coordinate of the stationary point of the graph of y = f(x).

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

Loshatonany . paials etcusn v £ G020
-f: ~ L. 14 - ~
......... O 2 m ke DT L B ecrech differet bt A
-
........ ke & - = 3 ond o(cuﬁHA\j.w..?.—?:‘."fﬁ
e et oL
............................... Rt Fe Bt T
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.............................. e LT A e
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.................................. W AN e A0 CaRprEssi
. — T e
.......................................................... e
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....................................................................... K e
Dot wwell by mest studeats

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

(b) State the values of & such that the x-coordinate of this stationary point is a positive real
Poo~\ j (,',‘C —_

number.
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Question 33 (3 marks)

David is in a life raft, D, and Anna is in a cabin cruiser, A, searching for him.

They are in contact by mobile telephone. David tells Anna that he can see the top of the mountain
Mt Hope, H.

From David’s position, the mountain has a bearing of 340" and the angle of elevation to the top

of the mountain is 12°.

Anna can also see Mt Hope. From her position, the mountain has a bearing of 070" and the top

of the mountain has an angle of elevation of 19° . The top of Mt Hope is 1 244 m above sea level.

H

NOT TO SCALE

1244 m

Find the distance of the life raft from Anna’s position.

Give your answer correct to two decimal places.

Find the distance of the life raft from Anna’s position.

----- Give your answer correct to two decimal places,

123
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Question 34 (4 marks)

On a particular day, the depth, D metres, of water in Blue Harbour is given by the function

D=8+2cos (z—;rt] for 0<¢ <24, where ¢ is the number of hours after midnight.

(a) Find the amplitude and period of the function.

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

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

......................................................................
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End of paper
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