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Multiple Choice
Questions 1 — 10 are multiple choice.

Select the best response and circle your answer on the corresponding answer sheet provided.

1. Which of the following graphs does NOT represent a probability density function?

A. fl), B. flx)
o x 0 x
C. [, D. flx)
0 ‘\
0 X
2. The table shows the future value of a $1 annuity for varying interest rates over different time
periods.
Interest rate
Time period - - - —
1% 2% 3% 4% 5%
| 1.0000 1.0000 1.0000 1.0000 1.0000
2 2.0100 2.0200 2.0300 2.0400 2.0500
3 3.0301 3.0604 3.0909 3.1216 3.1525
4 4.0604 4.1216 4.1836 4.2465 4.3101
5 5.1010 5.2040 5.3091 5.4163 5.5256
6 6.1520 6.3081 6.4684 6.6330 6.8019
7 7.2135 7.4343 7.6625 7.8983 8.1420
8 8.2857 8.5830 8.8923 9.2142 | 9.5491

What is the present value of an annuity, correct to the nearest dollar, that would provide a
future value of $52 200 after 4 years at 2% per annum, compounded half-yearly?

A $6082.50 B. $6300.01
C. $12292.50 D. $12664.50
3. The amount of water that Elaine uses to wash her car is normally distributed with a mean of

20 litres and a standard deviation of 4 litres. On what percentage of occasions would Elaine
expect to use between 12 litres and 24 litres of water to wash her car?

A 34% B. 51%

C. 68% D. 81.5%
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4. If P(A)=0.4, P(B)=0.5 and P(A|B)=0.2, what s the value of P(AUB)?

A 0.6 B. 0.7
0.8 D. 0.9
5. What is the domain and range of a circle with the equation X* +6x+ Yy’ =7

A. domain = [-3—+/7,—3+~/7] ; range = [7,+/7]
B. domain = [3—+/7, 3+4/7]  ;range = [/7,4/7]

C. domain = [-1,7]; range = [-4,4]

D. domain = [-7,1]; range = [-4,4]
6. What is the maximum value of y=3sin Gj—l and the value of x

for which this occurs in the domain [0,27]?

A. the maximum value of y =3sin % —1is 2 occurring at x:%.
B. the maximum value of y =3sin g -1 is 3 occurring at x:%.
C. the maximum value of y =3sin g —1is 2 occurring at X=r.
D. the maximum value of y =3sin g —1is 3 occurring at X=r.
1
7. What is the value of ¢ if [ (4-x)dx =82

A. -2 B. -1
C. 0 D. 1

2
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8. What is the value of joms—e‘x dx ?

A. —In5 B. g s
C. 4 D. —eM
5

9. The function y = f(x) has a stationary point at (2,1).

Which one of the following is definitely a stationary point of y=—f (g) +4

C B e [

c. (63 D. (6-3)

10.  Thegraph of y=e"sinX in the domain [0, )

v

N\

The x-coordinate of the minimum turning point is:

A = B,
4 4

C Sz D z
4 4

END OF SECTION A
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Student’s Name: Teacher’s Code: NHM PPC MXF FEY JPN

QUESTION 11 (4 marks)

The elevation of a tower from point A is 23".
From a point B, 100 metres closer to the tower and on the same horizontal level

as A the elevation is 50°.

T

h

c — B 100 m ] A
(@)  Show that ZBTA=27" )
(b)  Show that BT =2008IN23 )
sin27°
(c) Find the height (%) of the tower ?2)

[Give your answer correct to one decimal place]

..........................................................................................
..........................................................................................
..........................................................................................
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QUESTION 12 (3 marks)

The table below shows the marks out of 40 for nine students on two tests.
The tests cover similar content, but on one test the students are allowed to use a calculator,
while on the other test, calculators are not allowed.

Student A|B|{C|D|E|F| G| HII
Calculator allowed (x) | 8 10 | 14 | 14 16 | 22 | 28 32 | 36
Non— calculator (y) 12 | 14 6 | 4 28 16 | 24 22 | 18

(@) Use the marks for students A to I to find the value of the Pearson correlation coefficient (2)
between the marks x on the test with the calculator allowed
and the marks y on the non-calculator test, and the equation of the least squares regression
line of y on x

------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------

(b) Student J scored 25 on the test with calculators allowed but missed the non-calculator test.

Use the least squares regression line of y on x to estimate the mark of student J 1)
on the non-calculator test.

..........................................................................................
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QUESTION 13 (8 marks)

(a) Find the nature of the stationary points of the curve y =2x* —3x* -12x+2 3

------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------

..........................................................................................
------------------------------------------------------------------------------------------
..........................................................................................

(b) Draw a neat sketch of y = 2x> —3x* —12x + 2 showing the stationary points (3)
and the point of inflection for the domain —2 < x <3.

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

------------------------------------------------------------------------------------------
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(c) Given the graph of % below, on the same graph, draw a sketch of 2
X

a possibility for the graph of y.

Y

QUESTION 14 (3 marks)

a ind the equation of the tangent to the curve y=+/25—x° at the point (3, 4).
@ Find th i fth h 2 2 he point (3, 4) (3)

(Write your answer in general form)

................................................................................................
................................................................................................
................................................................................................
------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------
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Student’s Name: Teacher’s Code: NHM PPC MXF FEY JPN

QUESTION 15 (4 marks)
@ Differentiate y=(Inx)™" with respect to x . @)
(b) Differentiate y=(x*+4) tan3x with respect to x 2

------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------

QUESTION 16 (2 marks)
2
Evaluate I 1-cosx dx. 2
0

................................................................................................
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QUESTION 17 (2 marks)

The function y = f (x) is continuous for all values of x. @)
The following is known of the function’s properties.

. When x <-1, f'(x)>0 and f"(x) < 0.
B When x > -1, f'(x)>0 and f"(x) > 0.
¢« SED=SED=1D=0

On the axes below, sketch the graph of y = f (x), labelling any x-intercepts.

=V

(0]

QUESTION 18 (3 marks)

Solve the pair of simultaneous equations: 3)

log, x+log, y=3 ...(1)
log, y=2 ..(2)

................................................................................................
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QUESTION 19 (2 marks)

An arithmetic sequence has first term 29 and a common difference of -4. (@)
Find the sum of the first n terms of this sequence, calculate the least value of n
for which the sum is negative.

-

-

---------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------

QUESTION 20 (3 marks)

&

-

Shirley uses her car every day. Sometimes, she needs a few attempts to start her car.
Let the discrete random variable X represent the number of attempts needed.
The probability function for the random variable X is given by:

a x=1

P(X =x)= %P(X =x-1) x=2,3,45

0 for all other values of x
16
Show that a==— (2)
31
The probability distribution table for the discrete random variable X is shown. @
X 1 2 4 5
(X = 16 3 A 2 1
PX=2) 31 31 31 31 31

Shirley claims that after an entire year, she needs an average of two attempts to successfully
start her car. Calculate the expected value (correct to 2 decimal places).

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

..........................................................................................
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QUESTION 21 (5 marks)

Complete the table of y =2"

The table gives the values of y=2" for x.

X 0 2 4
y 1 4 16
€)) Complete the table above. 1)
: : ) ) 6
(b) Hence, use the trapezoidal rule to find an approximation for jo 2" dx. 2
. : 6 . .
(© Use integration to evaluate IO 2" dx (write your answer correct to 2 decimal places) (2

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

------------------------------------------------------------------------------------------

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

------------------------------------------------------------------------------------------
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Student’s Name: Teacher’s Code: NHM PPC MXF FEY JPN

QUESTION 22 (3 marks)

The graph is a function of the form y =2cos(a(x +b)) +c.

ST
)

3

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

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

QUESTION 23 (3 marks)

At time t hours after 12:00 am, the height h metres of the deck of a boat (3)
above the level of the jetty is given by h=2COS(i—Zt)+1.

Find correct to the nearest minute the first time after 12:00 am the boat is level with the jetty.

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

..........................................................................................
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QUESTION 24 (4 marks)

The students in a school were surveyed on the number of hours of sleep per week.
The results were normally distributed.
The survey indicated that 95% of students had between 42 and 54 hours of sleep per week.

@ Show that the mean number of hours of sleep per week is 48. 1)

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

(b) What was the standard deviation? 1)

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

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

(c) How many hours of sleep per week would a student have who recorded a z-score of -2.5? (1)

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

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

(d) What percentage of students would have indicated they had between 51 and 57 1)
hours of sleep per week?

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

..........................................................................................
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QUESTION 25 (5 marks)

The diagram shows the cross-section of a cam (a part in a car engine), consisting of a semi-circle
diameter AB, centre O and radius r units; and a sector ABC with centre B, radius 2r units and angle

@. The area of the cam ABC is % units?.

1-7zr?

i @

r

(@) Show that 6 =

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

(b) Find the value of r (correct to 1 decimal place) which gives the least perimeter of the cam.  (3)

-----------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------
..........................................................................................

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

..........................................................................................
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QUESTION 26 (3 marks)

The continuous random variable, X, has the probability density function
1.
f (x):Esm x for 0<x<r.

@ Find the cumulative distribution function. (2)

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

..........................................................................................
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Student’s Name: Teacher’s Code: NHM PPC MXF FEY JPN
QUESTION 27 (4 marks)

A teacher surveyed his class of 24 students about the subjects that
they have chosen to study in the following year.

The results indicate that:

« 8 students chose to study neither Physics nor Chemistry
* 8 students chose to study Chemistry

* 12 students chose to study Physics.

A Venn diagram showing this information has been drawn below.

Chemistry Physics

@) A student choosing to study Chemistry is event 1. (2)
A student choosing to study Physics is event 2.
If a student is chosen at random,
determine whether these events are independent of each other.

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

..........................................................................................
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QUESTION 27 (continued)

(b) The entire year group is given the same survey. @)

The results indicate that:

* the probability that a student chose to study Chemistry is %

« the probability that a student chose to study Physics is g

* given that a student chose to study Chemistry, the probability that they chose to study
Physics is %

Calculate the probability that a student picked at random has chosen to study Chemistry or
Physics.

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

..........................................................................................
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QUESTION 28 (6 marks)

A particle is moving in a straight line with a velocity given by % =—6sin(2t),

where X is the displacement from the origin in metres and t is time measured in seconds.
The particle is initially at rest 4 m to the right of the origin.

€)) Show that the displacement of the particle is given by x=1+3cos(2t) (2

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

------------------------------------------------------------------------------------------

(b) Show that the particle comes to rest again when it is 2 m to the left of the origin 2

and t= %seconds.

------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------

(c) Find a time when the particle reaches its maximum speed. (2
What is this maximum speed?

------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------
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QUESTION 29 (4 marks)

(a) Show that %(InTx):l—xlzn X )

------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------

. ¢1-Inx .
(b) Use the result in part (a), to evaluate I I dx (leave your answer in exact form)  (2)
e xlnx
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Student’s Name: Teacher’s Code: NHM PPC MXF FEY JPN

QUESTION 30 (6 marks)

A person borrows $5000 at 1.5% per month compound interest and repays the loan
(including interest) by equal monthly payments over 3 years.

@) Show that the Amount owing after 3 months is:

A, =5000(1.015)° — M (1+1.015+1.015°)  where M is the monthly payment

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

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

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

----------------------------------------------------------------------------------

----------------------------------------------------------------------------------

----------------------------------------------------------------------------------

----------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

(© How long would the loan have been repaid if the monthly payment

was $200 per month (answer to the nearest month).

........

--------

........

........

----------

----------

----------

----------

..........

..........
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QUESTION 31 (4 marks)
At time t years after it was purchased the value $V of a car is given by V =25000e "

(a) Find the loss in value of the car during the third year. (@)

QUESTION 32 (3 marks)

2

If y=tan *x , find the values of the constants a and b such that (; Z =ay’ +by+2 3)
X
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QUESTION 33 (3 marks)

A company’s logo is designed using the curve ABC, (3)

as shown by the shaded region in the diagram.
The curve ABC shows part of the function y=4-3x" .
This curve is reflected along the x-axis and the lines y=Xx and y=-X

to form the rest of the logo.

=¥

Calculate the area of the company’s logo.
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QUESTION 34 (3 marks)

The discrete random variable X has the following probability distribution:

X -1 0 1 a 2a
P(X=x) : b b 2b
(X=ux 10 a 2
What is the range of possible values for the expected value, E(X)? 3)

------------------------------------------------------------------------------------
...................................................................................

....................................................................................
------------------------------------------------------------------------------------

End of Paper
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Student’s Name: Teacher’s Code : NHM PPC MXF FEY JPN
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Student’s Name: /WA'KKE&(& &W\W\e}df\ Teacher’s Code : NHM PPC MXF FEY JPN

QUESTION 11 (4 marks)

The elevation of a tower from point 4 is 23°.
From a point B, 100 metres closer to the tower and on the same horizontal level
as A4 the elevation is 50°.

T
h
50° 23
c B 100 m A
(a) Show that £ BTA=2T", e8]

InsTeen ltea= a8 W%wa—%‘\\m

“PQ:;:'.Iﬁ\é."{l&.":”":IOIOU‘\(@I:?}.‘%Q --:2:1&.4o w‘;z::%"t"ttth - ‘COSIW"
Qrg‘&lb . o
®) Shomiat Pt (1
sin27°

&&\I\Q ?\L&L B S

reseer s S E IV P AbAt bttt O Yy Fesrernerterreseros seevess i
S E G PP PG EEDYE NN AR ER ATV LR 3N S B BRI I IR AN S S A C2E B A I B AR B A B N ) P Ees s I VST TS L3R 2N IR R R BN 2K 2R B R A SN BN 2
i -
. BT = S0’ ?\\G"b
W S TR E S G ST GG F YL P PTYES ST SN E P E YNyt YT s bee es 0 R T L L IR B AR 2R PP APyt uPrErs .
I
b7
R R N N T R S RN R R R W PRI IR AR R R frer s ten s senevd e SEErLEFIN T LIS IEE S
4 -
2 Be-D %

[Give your answer correct to one decimal place]

.".."“'.I“‘.'“\.ﬂ"‘."'.“‘.M!.Ii'ﬁ!”/’ lllllllllllll IR R RN R R R NS RN N R
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W = BISMID = gLyt 2L <D
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QUESTION 12 (3 marks)

The table below shows the marks out of 40 for nine students on two tests.
The tests cover similar content, but on one test the students are allowed to use a calculator,
while on the other test, calculators are not allowed.

[ Stueemw [ a4 Bl ciD|ETF]lG| H]I
| Calcutator allowed (x)| 8 | 10 | 14 | 14 | 16 | 22 | 28 | 32 | 36
| Non—calewlator () | 12 | 14 | 6 | 4 | 281 16 | 24 | 22 | 18 |

(a) Use the marks for students A to I to find the value of the Pearson correlation coefficient (2)
between the marks x on the test with the calculator allowed
and the marks y on the non-calculator test, and the equation of the least squares regression
line of yon x

R RN R R R A RS R WY Y

Al Caludatbinae 40 be e b5 Colevdadar .

g
=
< aNXS oM {89 - o - 6K
=
"'.I."..‘""0\.',."IIIQ."'Q""""!"." L (AR R R RN RN RN ENE AR R XN NN NN tvr iy

R R N N N N R Y Ry ] L R Y N R SR NN
FO P U PV EsEsceanevery vv'ottcovhoslovr 14’-'0v0-’90v97}~ --------- n-yvva' v"t’r!llol'lp!t't‘vo't'
A N R N R N A N C'QQ,"ccut-Qta “ss .ng rervervsrersadvesssnssnne e RN R R R N

(b) Student J scored 25 on the test with calculators allowed but missed the non-calculator test.

Use the least squares regression line of y on x to estimate the mark of student J 1)
on the non-calculator test.

- K
vn;c'-vvvolovaffn-“..v'an--‘q...

L A R N N N A N R I I I IR SO A S A Y '.u0'00¢o»v0l1'1~~¢o'-~0l'V‘.v'ta-vccnv"b'!co-tu-

A Some L avsEre of e Uk @%QQWQ“CW
/fm’)ﬁzs C),ue&h'm-

L R N I A S A AR 1
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QUESTION 13 (8 marks)

(a) Find the nature of the stationary points of the curve y = 2x’ —3x* —12x +2 3)

-------------------------------------------------

Fersevresrre e (R NI I S R A N N I W Y

L
g b —
p. -2 . =~y ®, = Y EAEED
2 ( &
llllllllllllllllllllllllllllllll LE YOIV PR LV SOt . LK AL AL S A Y I SO AR B I R S IR RN ENEERE RN o e -
—_ —'l m '
= &

[} ‘s LIRY L R R R R N R N YR V
Q%\Mf&‘
. L R R R N N N N R NN N

11

_
=g 70 = - K L0
LA BN/ EC I N AN ) ERC I B LK B B B S N N Y L AP LIS PO BANRIYLESEY

PATEIFISNPISEtIRINCTILII PRt ®

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

Ca,-1) vun . (L) v
(b) Draw a neat sketch of y = 2x° ~3x? —12x + 2 showing the stationary points 3)
and the point of inflection for the domain -2 <x <3.
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N
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(c) Given the graph of gy— below, on the same graph, draw a sketch of )
5

a possibility for the graph of y.

QUESTION 14 (3 marks)
() Find the equation of the tangent to the curve y=+/25-x" at the point (3, 4). 3)

(Write your answer in general form)

LLS"‘PQ Ko~ 2.,
”\6‘"”“? e v ¥aeny A E s 8 8 r oo e ot 4006800t dvddacssddeduprosfasnsarianssanvscssoctsoscsse
v Fos T o R A Ny A A AR LY AT R s o ST e Nafseeiys o e SRS AN TRS BT A A A . .

arerererIrs et et et anes 060 e s s 0o v et s ees eyt tetssstrsessqeorrecssssotsoetsbasbotssssronbpanyes

R R R R AR R R R I S B R A R N trereryrer v D R I R I R I I IR I ANy tew

.
B WQXrX
st a s s e s qrrlfrrersessveriiasfhrelsvasayfloeecceohieR ssrserevavnas L) e s se ey R BN S A A I I N B N Y Y te e

6 LELTSLGKSE
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Student’s Name: Teacher’s Code : NHM PPC MXF FEY JPN

QUESTION 15 (4 marks)

(a) Differentiate y=(Inx)" with respect to x. )

................................ ;.?-..-...---a....... D R L I T I B T T T T T S A

==1{lna) "x &
............. dﬁ%()l‘/ﬁx\soaccep&d
¥ - T 45

.......................... o N %3 L

................................................. Aol . Qene. .
) Differentiate y=(x" +4) tan3x with respect to x . )

ﬁh narde + oo dg u=Xx<+4

..... SRS ORI

...... = Zxtan3a + 3(w4) seci3y v=tew3dx.. ...

V4 \/ V= B2 3y
.................................................... . el . aane. .
QUESTION 16 (2 marks)
2
Evaluate f 1-cosx dx. (93]
0
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.............. 0BG § B LA BTN R et ) B Y - g B aoln v e St - <G DAY . 5 e
AT o
,.._..f....[(?i...?77..;)..“..(.O:.’.e.‘f?.@.)J ..................... awatoed..
el T e I ol o et i S i = e L Weadhe A - e £ AS.. . SOMe
2 V4

............................................................................ Mmade. IZ\e

..... AR L L e T —
S T+'s a JdehAnile /r\f—e.af‘a’ ./'l

O /

Lx No units eiter -,’

AN

- 1/.
o e S
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QUESTION 17 (2 marks)

The function y = f(x) is continuous for all values of x. 2)
The following is known of the function’s properties.

. Whenx <1, f'(x)> 0 and /"(x) < 0.
. Whenx > -1, f'(x)>0 and f"(x)> 0.
I GV D VR

On the axes below, sketch the graph of y = f(x), labelling any x-intercepts.

3

,4\1:1‘\(\1')
/

/ \/ shape

f'l/ 3] 4

¢. \/ stahonary

‘fex!
corwe aXx
S = -\
QUESTION 18 (3 marks) ( =) )
Solve the pair of simultaneous equations: 3)

log, x+log, y=3 ..(1)

log, y=2 (2) X MONY swoa%\eo)

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

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

ecc\ o)

.:.,‘,IQ&(JQ.‘\‘I,.‘..(;?.;& ............................... when a =2

....... loﬂz...l\?,..?‘xﬁ o = 2
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QUESTION 19 (2 marks)

An arithmetic sequence has first term 29 and a common difference of -4.

Find the sum of the first # terms of this sequence, calculate the least value of n
for which the sum is negative.

50."7.9:.Lr.(.l.”?.(ﬂf;!) d]

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

@)

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

N

= 7

........

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

....... = 0(31=2n). gt e fac | Fer vecord
..... nf.Q,;.%ﬁ_(@é)...........f?‘f...ﬁ??.’f..“'. el agk  aad
600(9 QI\CN’@“\
QUESTION 20 (3 marks‘)

Shirley uses her car every day. Sometimes, she needs a few attempts to start her car.
Let the discrete random variable X represent the number of attempts needed.
The probability function for the random variable X is given by:

f(, Xl

PV =) :'.j%l’(X y-y T% 2% 3,48

{0 for al} other valucs of x
16
Show that g=-— 2
(@) ow that a=_- @+%*%_*%+% :1\/ 2
i o)
X man
X V. oWwGacow gl A =4
........... s I VAR - ==
......... for coh.or..‘.'...........C@.T...\/ﬂj.......(a,o..mquxmd)..‘.x........
(b) The probability distribution table for the discrete random variable X is shown. 1)
P A | 8 {4 {2 l
TR T 1 R B f LI (I

¥ well done
. . ) mMmosh
Shirley claims that after an entire year, she needs an average of two attempts to successfully

start her car. Calculate the expected value (correct to 2 decimal places).

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

— o PP \/ ~ Doert CQV%Q:Y Yo coM
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QUESTION 21 (5 marks)

Complete the table of y =27 .

The table gives the values of y =2" forx.

X 0 2 4 6
y 1 4 16 L4
(a) Complete the table above. ¢
(b)  Hence, use the trapezoidal rule to find an approximation for I:2’dx. 2)
b 2
....... ao gzl n2(asi0) ) Y
e Lo e a0 L. yor. enly.
.............. :‘OF‘)C\/'W\'\Q@@\\Q}"\S..\'\
X Wp:f“nj 0 I/ b tecrets cotfect
s T o i e it gl U,[» .................................... ‘
b casteck o e o L sl 4 ek |
J
2
Use integration to evaluate j: 2% dx (write your answer correct to 2 decimal places) 2)
~F()L ..................... {( ........................
o g T g7 om0 e NESAL
in @ CARNCL
o W L pi by
D SO g . A
- 2‘1 ] Those. o
w2 v/ lageee.
Mooy — T e e 13:67 os
Moade L = Lzl PO T g
..................... 2 O et il R R e
C(\,.rcr ..... T kit U ................ L“_,\.C’.
\f\*'%(‘c:'h'\ ............. = 402 [_ 2 b . Z s J ........................ N
Rt TG S < R
[ \n2 2 In2

A—%Cur\ NGO ONNTS
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Student’s Name: Teacher’s Code : NHM PPC MXF FEY JPN

QUESTION 22 (3 marks) %

The graph is a function of the form y =2cos(a(x+b))+c.

o ol = ‘t‘ #
Ft?@/'t od =

QUESTION 23 (3 marks)

At time ¢ hours after 12:00 am, the height # metres of the deck of a boat 3
; g s 4r
above the level of the jetty is given by A=2cos (—2—5— t] +1.

Find correct to the nearest minute the first time after 12:00 am the boat is level with the jetty.

e ATy b a e
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QUESTION 24 (4 marks)

The students in a school were surveyed on the number of hours of sleep per week.
The results were normally distributed.

The survey indicated that 95% of students had between 42 and 54 hours of sleep per week.

(a) Show that the mean number of hours of sleep per week is 48. 1)
- 4y v 5% ,.,_\
A = o 20 =| 4% ‘ R o L
Lo gt ressoncble lewe .
(b) What was the standard deviation? 1
4’8 o Q»Cr = 5‘1’ /
E 2R B S A T Y '0.2001 ?‘DOQ!*'C lllllllllllll ?:"b%- :b’?‘vw?l\. A . PHEead ey LA
(¢) How many hours of sleep per week would a student have who recorded a z-score of -2.57 (1)
———— )" = ——
e o
L T S A S e
..2 e 3
-71'5 = 7¢ - 4t l//
M. = 405 (e 405 hoovn l\
(d) What percentage of students would have indicated they had between 51 and 57 )

hours of sleep per week?

bk Si 4 51

.......... PRI A S RSy P A O S A e Y

R
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QUESTION 25 (5 marks)

The diagram shows the cross-section of a cam (a part in a car engine), consisting of a semi-circle
diameter AB, centre O and radius » units; and a sector ABC with centre B, radius 27 units and angle

6. The area of the cam ABC is -;: units?.

(;\.:’(L‘f’ '\" %(?,E/V

A = Sem
wket i g must slow
1-7r A= el T o7 / CM £, g >
(a) Show that 6 = ——— 5, g e )
il '& = 7 (TT(' & 4e (5,‘)
AN ~
= e el
. a
................. By £ SN \/ s
9"; B e an enoared
oA
(b) Find the value of r (correct to 1 decimal place) which gives the least perimeter of the cam. (3)
3 () i
Psdr2¥e + 2+ 2@ P = r
2 = crieghes
A s e T s R R R e e
: i whie ¥= 02741
T | F R o e T Lo RN St o j
.............. ......."\.—. 2.(- -.-r....... v ‘f?"ll ;»-;15:1....;...............‘...-..
; - o B4
e et I ST s DR s
T o Sl = |4.0¢50. .
S RS Sl ol e Rl it :
i 3: - £ “v o
P = - 18 o 2 Syl - 5 Si:-\,l—&(‘ >u - GO ReSwes o
E % ag - 'él::;’. VA s st v OCE G ) -
............. Bilatenecrannsmnanermanansiafeoninbinteinnes sebiieineiuanicter sosasivonnive
"PU" P § A ""/&' P rigas
bl R 2 e e e o f e Eia
2085 J_’{ .

.
gD, | ) ..~ﬁ....i.{...“'}..l.“... ....... 'y i Sk saad

f
L NN R T AR I A B R I R R A AR AR B N A

:
C o =y - ‘

H, ,

= - 4l i,

LA I I I A A IR A I I O N I A A O LI A

-

et 32 p s BT e

F(\:—VL

BALA A
OCCI'S .

swmibrstomar s huE

.......,..,‘.‘.,..a...,.g,..,,..,T‘.\'L.‘.«‘!“..,

Seer s mence e
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QUESTION 26 (3 marks)

The continuous random variable, X, has the probability density function
Ve,
f(x):Esmx for 0<x<rx.

(a) Find the cumulative distribution function. 2

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

EE R ey Ay l.» " j: ................... rV.., ............. srar e LS UL E BN
v A
‘ o ;
..... B ST ol ok b PRI 5 R A SR W o B AN Gt S e AT o8 e
......................................................
P e ¥ e R g t{_ .........
QST\LJ.I' & e‘\v‘\/\ =y
----------------------- p.“/n'bf'.l"l"il‘l“ltbl.vlilvvik"ta-tfl
........ oy Vs e B L A L L M i i DA R L S
i o 5 B A US4 il s ot i i i e o e € g e e S e A Sy e SR PR LS rea L R T ) ST
% Phice o o e e Ky T A N s B [ A S e S e ST it AN Sk bR A TR LN

(b)

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

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

.......................................................
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Student’s Name: Teacher’s Code : NHM PPC MXF FEY JPN

QUESTION 27 (4 marks)

A teacher surveyed his class of 24 students about the subjects that
they have chosen to study in the following year.

The results indicate that:

» 8 students chose to study neither Physics nor Chemistry
* 8 students chose to study Chemistry

* 12 students chose to study Physics.

A Venn diagram showing this information has been drawn below.

Chemistry I’Iz)_h_vics
4 8
~— ~— 3 = 2.
(a) A student choosing to study Chemistry is event 1. . F=e, oM\ ire )
A student choosing to study Physics is event 2 ™S 1 T
student choosing to study Physics is event 2. QCF, . ceeT

If a student is chosen at random,

/

determine whether these events are independent of each other. \(/ D W ey 2 o \ = &,

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

/M r‘ct

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

S0 f.’..w..(lﬂ..).....p.(..k\.).;...fp. PLBNP Dvw eire

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

.........

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

................ tuwhwwma&va@%‘ v
| {1 L’-[(%é\.\é}.-'.‘. .................................................................... 57 A i £ B
o Sy nleamy MO ocaygy
'f"("’l‘-\ = 1[‘, \

[y i
......................... : ‘r!”“‘(/
(v ‘ Pl
- L | pph e
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QUESTION 27 (continued)
(b) The entire year group is given the same survey. 2)
The results indicate that:
- ) o U
* the probability that a student chose to study Chemistry is —
: 3
s g o 2
« the probability that a student chose to study Physics is "
« given that a student chose to study Chemistry, the probability that they chose to study
T
Physics is —
7
Calculate the probability that a student picked at random has chosen to study Chemistry or
Physics.
5 -
....................................... Mo~.......... .
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QUESTION 28 (6 marks)

A particle is moving in a straight line with a velocity given by Z—x =—6sin(2¢), !
't

where x is the displacement from the origin in metres and ¢ is time measured in seconds.

The particle is initially at rest 4 m to the right of the origin.

(a) L Show thatithe displacement of the particle is given by x=1+3cos(2¢t) 2
v BT e (BE ) i 3y eegnse B s g e SRS
At
HAD aO“:j""/W( I SR et SN AR
SHowd LHetes |
Ue Sup LZ"‘Q .....................................................................
roamuttr,. L ZG s o e,

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

(b) Show that the particle comes to rest again when it is 2 m to the left of the origin )
— o
and = % seconds. (1/ <€ /
: , - . €T
LR s T (20207 L x=lBb6E)

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

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

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

(c) Find a time when the particle reaches its maximum speed. { )
What is this maximum speed? — . Q2
Ve . =~ o, Asa @{—p) oo MY €uatell TF Fo0,

........................................................................
.......................................................................................
(‘ ~

vl o s ] m - e

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

...................................................
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QUESTION 29 (4 marks)

Uy 55 Luux V=X \/

/"“T\‘\I '
d (1 1-1In L /=
é Show that g(%} o (L= Vo= @
e ,

----------------------------------------------------------------------------------------

A= Ve T Uy e mulL A~ BT ,
A V> THe SaBSTrTuTionN 1S

........ K e A AT R

| LHoed €

............. =0 T LV\X‘/“"WCM@ML/
/ v % (MVsT SEE THE L ORRECT
O R, o (L L R I O N Y e e e A e L A PRTH T AT N - L NTE .
THE 1S N GadeN L ( CoRRECT

== L=l Ci’#éclruuu&f .......... FFORM ULA

Seo NO M

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

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

------------------------------------------------------------------------------------------

~Inx

: <1 :
(b) ., Use the result in part (a), to evaluate '[ dx (leave your answer in exact form) 2)

¢ xlnx
E (_.: LV\_X ~6QI‘K' 4 S‘e): [ —in X /“',x )ﬁL}(
RN VA N PO Cnx.

---------------------------------------

s
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17N "’/
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............................................ RN I,  ——
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Saint Ignatius’ College, Riverview T(D(‘) LU T S 0 ,F: P A_Q—/—— ?%&Pag/e ;20 of 24




@ A = gUUC(l c;(«'?\ A

s = p( <i()‘7)""‘V\/\

SPO(/QO © ls - M (l | olS’yF' L XQ(N‘/

Ar = Ao (i o5~ wa

)
Qlé;': gOc;‘O(MQtS)aL.’. m<1.+w<l§3’)
Fae = O ¢
‘)C’(“OC Ois)gc_ % (H..:f['m?")-o

(’(‘ SR “">> 5C‘OC<IOl7 )

M = $180-7¢ <

c) | |
5000 (1ois) = 200 (Lois"- Q

éwrC o
}é Lg,l,(—ﬁ

—~ ( W [/\

é@\/\é/mﬂﬂl) el

doug ! I.

[wm K

O -Cis
Solve {iﬂ‘ N o Ha (Cw(r_
]S <l'O 1‘5')/\ = QO’OOCISY\, 200

125 (to1s)'= 20
d o1s) = _;%

ﬂ— /{7/\/\<>

éww% well

done 1

|

Tw (1015) |
= 3|57 mhhs <3)\VM v



M C\/\\N\ o i’\'\ﬂg eel
\)L] \\/L,Q e C’ﬂe“ﬁ

cﬂc Mi’\ﬂ \”\.Q, “L@\'M‘CL
j@a/\,- !

4, V= 557625

¢ |oes dammeniay Hhoerd gt

Q

Las,%:ggé;i@ T4

h> \J = Qs@ccéﬁé

cAV ,
T 13 500¢&

Lk AV |
ﬂ:__\OCJ

— -Gt

oo = —lasuoe
l . -5 &
2% <
.t/ — {/}/{ (l;cv

— G5
4 (06»' >

[k
~

VW (,VVU*X L’M( s +

%cM ek
\
(‘Ck,t&v M e,a/vvé,—-"‘
AL

(Mk




A’y

e

A2y

m———

CJ/zU

;Z‘—LUV\ JE L Sec I &
- 02/ "LM/\ 2C <(4— Jeun? 7(.>
- g-i'z}ww 1 ;lérgw7¢>

= 4SecH+ ¢ Ao . Sdave

'ZO + ke K> C(‘L‘W ") <l -+ ‘kwrx)
= Jedtanaac bt + Centy

- 2 + Btam* « + & tan Yo

sqqtt b+ 2

(U

A A ‘%(
.= @ 1

dy [
F\MP\ 2:7:;4 -{{o\r
Em% gw“v“( VVLL(
| wlc
Gek A
At .
‘(’QW c.,(. {‘(bul‘
\WL\(
\'vvk\’i



bj ’4 ?wc
X = Y- 32t
3t~ - b =Q

(3:04) Ot Fle@

X = '—)(~ \

SR

p(QJEA. @UL‘\'Q O £W W\Q/X’(\b‘cﬂs ‘

»f\<
2%

. <\\M\t ck-,v\/{,,j

Y=o
('J L&~ (-

(1, 1)

@ A= A f @ =35 )de — Lx|

A C
-y

Lo S

1)—:!% )L1 - &

U\,)-

ALz Ax A

m'b

AP
OQO‘ A, 4+ f
L LILR,O(L

(Mavur) errers W
(2 L&KW é(-u LUL“'Ll

‘B2



QU\/\A épk_ P(X:')(,3 =
'3‘04/0(* L badb=|
“lja o+ b :g-l ] < \'ML{
A= == -4
A ~ Moy leAd poge
Mox ©ccuuM w bz G = O b\@w\k‘
. 9 . f |
¥ - “EE""O : (Z'CLM Q (,o(\@‘[/) 50’: W [u’\ (j“’['\‘f)l(t‘!“
& = amer o L —
O‘(: L, < 70 h C ((vcwg
i e CGOUINL
E6O = 4 PG Jerme.
= "—L + O-L\c,w@(o«»'—f—cp\o .’
:-’J'Br b A L)Q’L’ & \M‘A
< L be S < -y1).h
= =L 2 %b -—;LOL'“
. g
,IO | y BTw - C)VLL;L
Max E(x) when ETOQO- C 1150
j Scones C'u«\
E/6) = 4 - kot Lk wend
li qOL, < 2cordad
. u
. k= g0
whoa b= 0 EO)= 1o - (K
e & EGY: E e
’ 326
fPonge ot B S




)

%)

1 _, &V§ A‘ ) gC(/(/<

(S Y- MA
fla = Q (i (/15\} VA
- sooc(lo i5) - i’Vf(i HCHB

A = Av (lCaﬂ v

QZQZ g@(;wg(lﬂ@rjg)?%__ M(M—r +l»(?l§%7)
\

(Wllf\ JQCN—/
O{éwr(’ show e

Aa .

h(Wi [/\

<
-

ﬁrze = O
SOGO( G!‘)\) V\A(H i*(l?!&)-fj
m(i(: o1s ‘"‘)>..<JCCC *‘)

O-Ovs
Wi = ‘g{gC/"7é <

)

sceo (oY - 2c0(lois -

(= '&/\Méﬂ) LIEA
C@@ u&{ /

M

~

O Cis
gOiU'Q ffw/‘ n u&f’a% (@ffr,
75 (i-m‘s)ﬂ = 20001 e1s)"- aco

12s (rors 200
{o1s)' = Z
;/1 /(h/\( )

9
/CM (1015)

© 57 mths

-

-

i

ooy
-

Lk

é&/lé«ﬁ,&l\],ww
fore 1)

‘ Wi







32) Yy -
BD Y= tenx
Y = (ko o) F
K
&y o o
e ;Z% o - Sec? = ﬁ'w"% {2«%@ pml
w I
- 92"(1//\ 7C ((4 Jon? DL}
- 2o
{Lzr‘ A L 2(‘3‘5&&\ 7()
ot Zozg-ééi)(;up é‘(*O/V{Z)(y e ek CLng
- 2.\ 4 ' L
l(‘""w X)*é(\‘ﬁvﬁ"}(”*-}cmzz) 4 MCL \:/\
= Vil +Glou® x ¢ b’y ,\Hlfnw oA Y
i Y
- ;2 1 g""%w > ) 4~é+()4,4 “y¢
Lq
et o 17’”31 + A
|w K

uuC’g?«é
b= g %“‘”




@

y/}@,

e
N/
P
Y- =3C
/ Y

% « 4 -3
@ %' - ' Si\ms(&?\/{ﬁ
Y= U~ 35" 4 = 5
<X = Y4 -3n" j L3t
9t-n -4 =0 |
(«%;{ c’;}(}u!’);O BU / ’)

¢\

fra Quide c,\,%w pmedlocts

o |
A= ) S@@ —%)(’50@, — Ix|

yA C - 3[};{",(__)(}12 -]
= L4 wt
| p] Avz A2
' ' = b ut
Auc:z ox Ay + O
2/0(,&,

[k for
deorly fondis

F@i\mﬂ/& 54 OVV%;’L g

M,l( ‘gj\/\ Ve
S{CIVUQKLGWO‘%’

QW LA

At

(MCM erers
wlak 4o Ao w ik

; Y
P

M

Qoo ad-

2O

~~ (O MM

L
(S




A

\ W

M ony | eAd fog
\

\D\ C:V\UL“( t;:uf\ +ln4—)c"cﬂ
%(J U

e
dor could
M o

L
begn Gouwnah.

|k

-{—\, Scores ak
LT

ZBWX\QQ \/Zif/{&a

-k,




