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SECTION 1 (10 marks)

Attempt Questions 1 - 10

Use the multiple-choice answer sheet

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

Sample 2 +4 = A 2 (B) 6 (C) 8 D) 9

O B @ OO D) O

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

HhE B OO OO

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

‘/
W em 0O 0O

1. The domain of y=log, (x+2) is:

A. x>0
B. x>1
C. x>-3
D. x>-2

2. Compared with the graph of y = cos x, the graph of y =cos g has:

half the amplitude but the same period
the same amplitude and half the same period

double the amplitude and the same period

O 0w >

the same amplitude and double the period



3. Aset of data is normally distributed with a mean of 8.6 and a standard deviation of 0.7.
The percentage of scores that lie between 8.6 and 9.3 is

A 17.5%
B. 34%
C. 68%
D. 95%

4.  Which point on the following diagram relates to the following description.

A A
B. B
C. C
D. D



5. £:4—2xdx:—BVmeea>0.ThevMueofais

A. 1l
B.4
C.6
D.8
1 3x
6 Le dx
1-¢®
B. e®-1
3_
C. e’ -1
3
p 1-¢
3



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

4 /()

y=f(x)

NS Y

Which of the following is the graphs shows y = f'(x) ?

A. B
A ? '
f(x) f (x)
C D.
tr @
IAC)
‘ : ; ’

=WV



8. The solutions to e®* —5e* +6=0are X =

A. 23
B. log, 2,log, 3

C e2X e3x

1 1
D. =log, 3, =log, 2
3 9. 3 g

9. If y=log, X, then ﬁz
dx

A. =

B. L
xlog, a

c. 1
a

D. 1
log, X

2

dy

F=(x +4)" (x—2), which of the following statements are correct
X

10. Given the curve y= f(x),

A. x=-4and x=2are both the x co-ordinates of points of inflection
B. x=—4is the only x co-ordinate of a point of inflection
C. x=2is the only x co-ordinate of a point of inflection

D. x=—-4and x=2are both not the x co-ordinates of points of inflection

End of Section 1
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SECTION 2

Total Marks — 90

Attempt Questions 11-31

[Marks for each part are indicated on the page]
Allow about 2 hours and 45 minutes for this section

Question 11

A rainwater tank which is full, is drained so that at time ‘t’ minutes the volume of water V

in litres is given by V =500 (1—%)2 for 0<t<60.

(@ How much water was initially in the tank?

Question 12

Find the sum of the series 8+14+20+26+ ...+152.

Marks



Question 13

Evaluate If sec?2x dx . 2

Question 14

The ratio of boys to girls at Rivendale High School is 3:5. The ratio of boys to girls in South Park High
school is 2:3. A student is chosen at random from Rivendale High School and then another student is chosen
from South Park High School.

Find the probability that:

(a) two boys are chosen. 2



Question 15

A ship sails 150 km from Appleville (A) to Brooktown (B) on a bearing of 050" T.
It then sails on a bearing of 130° T to Cook (C) which is 300 km from Brooktown.

N,
B
N 4
Na
Q_.é_. v
o
v C
\

Label the diagram above showing all the essential features

(a) Find the distance from Appleville (A) to Cook (C)
(Give your answer correct to two decimal places)

(b) What is the bearing of Appleville (A) from Cook (C)?
(Give your answer to the nearest minute)

10
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Question 16

3
For the curve y :%—3x2+ 8x+5

(a) Find the coordinates of the stationary points and distinguish their nature.

12



Question 17

X
x? -1

(a) Evaluate Jj dx . (Write your answer as an exact value)

(b) Evaluate I 2 222 dx . (Write your answer as an exact value)

T

5 sinx

Question 18

Differentiate

tan 2x



Question 19

Expand and simplify (cosec A+1)(cosecA-1) .

Question 20

The following diagram represents a cross-section through a river.
The depth of the river is marked every 20 metres.

0 20m 40m 60m 80m
l T '
9 2m 4.7m

Not to scale

Use the trapezoidal rule with 5 function values to estimate the area of the cross-section. 2

14



Question 21
(a) The temperature in the kitchen of Nameeta’s new home is controlled by a thermostat.

The temperature can be modelled by the equation: T =21.7 +sin (%) where

T is the temperature in degrees Celcius and tis the time in minutes since Nameeta

entered the kitchen.

How long will Nameeta have to wait before the temperature gets to 22.5°C

(b) The volume V cm? of a balloon is increasing such that the volume at any time t seconds

L t2 at? 1
isgiven b V:”———+—.
J y 3 6 2

Find the rate at which the volume is increasing when t=2

(write your answer in exact form)

15
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Question 22

The diagram is a circle centre O and radius 15 cm. The triangle AOB is an equilateral triangle.

AB is a chord of the circle.

(a) State in radians the size of angle AOB.

16



Question 23

A uniform continuous random variable with probability density function is shown below.

_ (ax?, . x =G
f(x) “{ 0, otherwise

(a) Find the value of a.

Question 24

The circle x* +6x+y>—4y—3=0is reflected in the x-axis.

Sketch on the next page the reflected circle, showing the coordinates of the centre and the radius.



-10 -5 0 5 10

Question 25

Jason deposits an amount of $100 000 into an account which pays compound interest of 2% per annum,
added to the account at the end of each year.

Immediately after the interest is added, Jason makes a withdrawal for expenses for the coming year.
The first withdrawal is $M. Each subsequent withdrawal is 10% greater than the previous one.

Let $An be the amount of money in the account after the nth withdrawal.

(a) Show that A, =100000(1.02)* —M (1.02+1.10)

18



(c) Hence, write an expression for A,

8000
B
1.02

(d) Show there will be NO money in the account when M =

19
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Question 26

The bivariate data in the scatterplot below compare the recorded 1Q scores of students with
their mark on a class test out of 100. A line of best fit was also drawn.

M

/
90

Ll

88 +

-] o0
+ L=
Il Il
T T

Mark on Test

o0
o
[l
T

80 +

[/A.I.I.I;I.I.J.I.l;l.ll
-t -+ttt "& &+t

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

(Note: Both axes are truncated )

(a) Calculate the gradient of the line of best fit

(b) Describe the correlation between the 1Q score and the mark on the test in terms
of direction and strength.



Question 27

2
A continuous probability distribution is given by f (x)=%defined in the domain [4,7]

(a) Find the cumulative distribution function.

Question 28

Evaluate J'ls X2 (X +8)2 dx

21



Question 29

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

A
S/

On the graph above draw the curve, y= f (x—-1)+1 , showing all important features.

Question 30
A class of students sat a test worth 30 marks. The marks were normally distributed.

The mean was 18 and the standard deviation was 1.6.

(a) Calculate Julie’s z-score if her mark was 22.



Question 31
A psychologist proposes that the ability of a child to memorise during the first five years

can be modelled by the function f(x)=1+xlog, x 0<x<5

(i.e the ability to memorise at age x years is f(x) )

(a) During which month is the ability at a minimum in the first five years

23
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Question 32

d’y dy

Evaluate —-+4—=+4y, given that y=xe™". 2
dx dx

Question 33

The graph of the derivative of a function y = f’(x) is shown below.

.1‘

N

y=r"(x)

0] 3\1 x

The curve y = f(x) has a maximum value of 12.

What is the equation of y= f(x)?

24



Question 34

y=2x NOT TO SCALE

bl 4

\ y=5-3x"

The shaded region OAB is bounded by the parabolas y=2x*, y=5-3x*and the x-axis.

Point A is the intersection of the two parabolas and point B is the x-intercept of

the parabola y=5-3x°

NG

(a) Show that the x- coordinates of A and B are 1 and — respectively.

NE

25



Question 35

It is desired to construct a cable link between two points L and N, which are situated on
opposite banks of a river of width 1 km. L lies 3 km upstream from N. It costs 3 times as much
to lay a length of cable underwater as it does to lay the same cable overland.

The following diagram is a sketch of cables where @is the angle where NM makes with

the direct route across the river.

N

9 NOT TO

Note: MN =secd and MT =tan @
(a) If segment LM costs c dollars per km, prove the total cost (T) of laying the cable

isgiven by T=3c—ctand+3csecd

26



(b) At what angle should the cable cross the river in order to minimise the total cost of laying it. 3

End of Exam

27
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SECTION 1 (10 marks)

Attempt Questions 1 — 10
Use the multiple-choice answer sheet
Select the alternative A, B, C or D that best answers the question. Fill in the response oval

completely.
Sample 2+4 = (A) 2 (B) 6 <) 8 D) 9
aDnO 6@ ©O©O O O

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new

Hwe® BOWM OO 0O

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

correct
4

W WM 0O 0O

answer.

1. The domain of y=log, (x+2) is:

D:xXt2 >0

A, x>0
ox >-2

B. x>1

C. x>-3

®x>—2

2. Compared with the graph of y =cosx, the graph of y = cos—;ihas:

A. half'the amplitude but the same period

B. the same amplitude and half the same period 9
Quzsd = 217
C. double the amplitude and the same period ‘1 = D % P ==
2
the same amplitude and double the period = 471



3. Aset of data is normally distributed with a mean of 8.6 and a standard deviation of 0.7.
The percentage of scores that lie between 8.6 and 9.3 is

A 17.5% 34%, N
i i
34% J L

° 2.6 99
C. 68% [ I—

D.  95% 1 standard devidiion 077

4. 'Which point on the following diagram relates to the following description.

2
y>0,%<0,%<0

B
Y
A, A \!)O A or C
B. B
S & dgii<o A or C (O.me, Lo dnueamn(j)
D. D
q_zj @ ((mcovo. doum}

dx?



5. La4—2x dx=-—3 where a>0. The value of a is

‘ 2] 4
i [Lbc~x]' = -3
C.6 (ta —a?) - (b -1) = -3
D.8 a®-lbeg <0
a < Por b
. g i 3s¢ 3
6 Ioe dx ?[e ]0} - "5"(&5-—1)
A 1-¢°
B. e’ =1
& =1
3
D.1~e3
3



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

e owqinal - function - Cuic /

mf(x) dﬂu\ldﬁ\le ,Funcmn . ‘qUQdJ'QILC./
' s Ao B

\/ C
SP a x=a and b

dervative fundion O (@ a and b)
Ao B

Naliue of SP
Which of the following is the graphs shows y = f'(x) ? x=a (minTF ) —

a=b (maxT?) /—-\
: @

1w /)

™
/

1/

17® /

A




8. The solutions to ¢** —5¢** +6=0are x =
2 e
N ”§M i é = (7

A. 2,3
(M'Z}(w-3> =0

B. log, 2,lo0g, 3

C. e¥,¢e*" s 2 oy = S
C $x -
@%logel—;logﬂ g =2 e =5
gx = ///l 2 S /V! 5
9. If y=log,x,then L8
dx
/m >C

A l ] I,
' X - = -%c
>C /p,‘/l 2
5 =
xlog,a

g =
a

log, x

2

10. Giventhe curve y = f(x), =7

3¢ =
A. x=-4and x = 2are both the x co-ordinates of a point of inflection S =S
B. x =-4is the only x co-ordinate of a point of inflection % =

@x = 21s the only x co-ordinate of a point of inflection

D. x=-4and x =2are both not the x co-ordinates of a point of inflection

End of Section 1

C

i

dy (x+ 4)2 (x—2), which of the following statements are correct

{(yl

-7
.,32
e 4



SECTION 2

Total Marks — 90

Attempt Questions 11-31

[Marks for each part are indicated on the page]
Allow about 2 hours and 45 minutes for this section

Question 11 Marks
A rainwater tank which is full is drained so that a time ‘¢ minutes the volume of water V
in litres is given by ¥ =500 (1—8%)2 for 0<£<60.
(a) How much water was initially in the tank?
NE T e [ mk
(b) After how many minutes was the tank half full?
2 i
......... (‘ét“\:l//‘/ﬂ” 0 ODESS .
o t=. 0157 (8mn ) ar. t=102.4 (sect).
LB i agment ol s DN
............... .d/r):.a..zy.ﬂ?'....é@'fé’.@(e.....5.({"..‘:1../.‘.’:"7..
(c) At what rate was the water draining when the time is 58 minutes.
v _ 1000 “""t‘ x =L / /M/Z r &éff'life’/‘//'v’tl
........... B = 1000 -g5) o It for Lt
............ when t=5% \jr/
= % (dramning o By Lfmia

Question 12 Q- (n—1)d = 152

Find the sum of the series 8+14+20+26+ @ . .
n= 99 / {I/V.vv’i '{[(7’\ /A

=.2000... / ...... f .‘”4.(@....ﬁf.‘:..é’..&/f:’ftﬁ .............



Qnestion 13

Evaluate f g sec’ 2x dx . 2
. 0 —n}g 7 / / 4 f
...... z[+cm20c]o/”/ww2w/
....... T TR
...... 7[5 o]
.......... ::;L 5‘“0]

Question 14

The ratio of boys to girls at Rivendale High School is 3:5. The ratio of boys to girls in South Park High
school is 2:3. A student is chosen at random from Rivendale High School and then another student is chosen

from South Park High School.  Sadh PasR
Rivesdads. % 3

4 B \8,-\6 [ mh Zér ﬂn@/ Mﬂf fo

. > 2
(/(/z ‘/,{,’/ il = of/y,,{;,/ -
g L5

Find the probability that:

(a) two boys are chosen. 3 2
5 ¥ m
s n e OB Bt s i -
- / (/Wé Zéf ‘3()(;{/17/}{),1
ST T slole oA B Sore o e o R Tt RO ool re o o o] o o = o ¢ w5 S ST e e e !
(b) at least one girl is chosen.
........................ L P(BB)
!
.................................... F77S S
= ,!-1 / / m/z ~ %Q'i%/ c’(ﬁz,/},/:”/@;,;w:v'rf
A SRR > g  Ke 3loTs) GT3zeoneneathanesird AL L@ ..................................... /’/.\/ ......... /
4o e lc { uie tins wul



A ship sails 150 km from Appleville (A) to Brooktown (B) on a bearing of 050" T.
It then sails on a bearing of 130" T to Cook (C) which is 300 km from Brooktown.

Z00kmM
N A
e ipie—
v C
Y
Label the diagram above showing all the essential features 1
(a) Find the distance from Appleville (A) to Cook (C) 2

(Give your answer correct to two decimal places)

e ABC = 0 =00 e,

""""" K2 =807 B3P E 2 (B (56) 5160”7 e o cormet
......................................................................................................... Usp ?’)[Cds,‘}?< f[//(\/Q

................... OST: 95 L lmk e coree] solation
(b) What is the bearing of Appleville (A) from Cook (C)? 2
(Give your answer to the nearest minute)

‘@mmﬂ« = 30— (50 +24°22')
N = 2?5 02)(8 / " / / er/l/Z /r;)/ éfﬂ//"/fj/;?

{

10
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Question 16

x3

For the curve y =~3——3x2+ 8x+5

(a) Find the coordinates of the stationary points and distinguish their nature. 3
i y S
e -bx +%

. oL o
- I « M‘ 7 (O‘-Vf'l’l'bl [
........................ %20%{: shek ?’““‘*‘"
7&] O 23 ..................... x_ 3 1{-‘ 5 ................................
s ol EUEACA EN co-prdna of bett

e gty pouk painiam~ durany poidk
(b) Find the point of inflection. 2
TN S S .. O vy
< ; . - 3 hows
<£;r po)si\.'\« P.0.T let 3\\ = % O 314 \/ " "ﬁf o
.................................................................. \1,‘ TEE Olz dest
zx-ggo ....................................................... “ ......... S\tn
Svnce j [ 4R
.............. R 22 Y-< 2L W e\ o
. | bl
n =D ) A . / il
................................................................... e BN e P

(c) What is the maximum value of y =2 —3x*+8x+5 for the domain xe R [0,6]7 2

® *
O©=> M NLo The mesine valve ot Yo
' ' SN s V] \//

> ursdies, oAb guve dove
D S o Ny give 4

12



Question 17

dx . (Write your answer as an exact value)

(a) Evaluate Jj 5
x pa—

ey
i v LF)

E— ’L L%@e‘id\\“&\#—\’ ....... &:3 .................

Question 18

Differentiate
an2x
..... et wa oo w2 tendoe
1 L 2L (}Xu&"z""‘)“;—“'}
............... w=\_  vV=2sec 2y ¥ T cerred




Question 19

Expand and simplify (cosec A+1)(cosecA—1) .

....................... :coseul‘r*l\/wf’”ﬂ coscestly
........................ = co*‘l/&\/;"wp\‘@ﬂb

Question 20

The following diagram represents a cross-section through a river.
The depth of the river is marked every 20 metres.

0 20m 40m 60m 80m
| | ‘
9.2m 4.7m

Not to scale

Use the trapezoidal rule with 5 function values to estimate the area of the cross-section. 2

A=—‘3':L @)«4@:«2@@y¥(}5+-&g@:‘

14



Question 21
(a) The temperature in the kitchen of Nameeta’s new home is controlled by a thermostat

The temperature can be modelled by the equation: 77=21.7 +sin(—2—] where

T is the temperature in degrees Celcius and ¢is the time in minutes since Nameeta

entered the kitchen.

How long will Nameeta have to wait before the temperature gets to 22.5° C

. A
IO R0 Tl 1 e S M. ATO
..... = o by A W@V\:}‘G”ﬁ"& o .
...... £ 18545 pminke N gse RADANS 1L
.............. Q i Slsecodi

(b) The volume ¥ cm? of a balloon is increasing such that the volume at any time ¢ seconds
. nt® #mtt 1 :
isgivenby V="-"o-—"—y— |

s Y 3 6 2

Find the rate at which the volume is increasing when ¢=2

(write your answer in exact form)

15
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Question 22

' Morkers
.. Cen~rments

The diagram is a circle centre O and radius 15 cm. The triangle AOB is an equilateral triangle
AB is a chord of the circle.

* Some Ffarled S
to see
(a) State in radians the size of angle AOB.

1
i * Askeo for REFDIANS
L OGS ':/3\/ ................ Nek.degrees. ..
(b) Calculate the area of the shaded region. (Write your answer as an exact value) 3
E..afeo of seckef —  cofes SE Mengl\e
sl i (R A ey s G * Lealn vse
2 % Lo\
......................................................................................................... Qo(‘(‘ec\—\t)
e BN = s Si%S\ﬁ% ......... ‘/ \Rc‘ﬁg’“s :
............ S e Pegrees
= 251 el L\ T X el
............. ZSTXS/ s
G s s e T e L l ............................ Mmods .
......................................................................................................... % Sme’
..... = IS clS T e T
T W onwed
........................................................................................................ exec
OB s gl <l (= 1) mK
\‘
(CIL, 111 ['E_ _g;_]
8 S

16



Question 23

A uniform continuous random variable with probability density function is shown below.

faxt, BLx56
f(®) -“{ 0, otherwise

(a) Find the value of a. 2

............ Bl HUS e BN =
%L H LIl

OSO\OCd'OC"'\ ...................................................... Acne
R I \0‘3
\/ [ococ post
............... il

(b) Find P(3<X <5) 3
..... bo SRR T ) IR S TR R e 1 10 o 64 B S
3 ...... B R R T PP PR R R PE PP R PPE S PR PPE T RELRY o« ’

...... g D /a\mkeok
2 L) 2 S o s
3 E 103 AIS + decwal
Question 24 (O.M\S3-7
clso accepPred )
The circle x* +6x+ y* —4y —3 = 0is reflected in the x-axis. 3

Sketch on the next page the reflected circle, showing the coordinates of the centre and the radius.

....... DQQ'+6DC+€'—\\U=3

......... (- S R R e T ) o e R R

............. (oc_+3\’~+(~o—u"'-—\é\/

SO O G e e
Vv



10 ;
{ i | L :- 1 ¥ ; E ~
bt e o
i & r s i i ff
i B S B B
i | ¥ haeo
, +o
210 ‘i 10 |
_, A ! CoSS
refecnaN . :;;;'_’_"'jj._' i B relevent
: X sSame
V. poc('
sKexoeneS
\Ncoctect
Question 25 » Many cefeciedD” i~ YW as \

Jason deposits an amount of $100 000 into an account which pays compound interest of 2% per annum,
added to the account at the end of each year.

Immediately after the interest is added, Jason makes a withdrawal for expenses for the coming year.
The first withdrawal is $M. Each subsequent withdrawal is 10% greater than the previous one.

Let $A, be the amount of money in the account after the nth withdrawal.

(a) Show that 4, =100000(1.02)> — M (1.02 +1.10)

%
A .’b.E.BQQ..QQQ.>.<...\..-.Q.’.L..-.-.-..m.(.\..-.QL.t...\...-..\.. }X\O’L —Mxi-d

¥ SoMme. Lacoke. Ut % Studen~ts need to
Post (a) solone~ g DeueroP

Hen exponoeo Pre Ay epoen . Hre secies Nt
-deae_ !



* \b\c@\co\'\—\,\_ ¥ Ps Yeto~ hefe PCS e ecror for

(c) Hence, write an expression for 4, N
& n-\ N-2
Api.leoeoexy .02 . =M L02 £ (LO2). (1) +....

8000
Lii
1.02

(d) Show there will be NO money in the account when M =

(oY
\.02. = OO0 OCOO x\.0%

19



3

M

i

n
- O2 [\'\Oﬂ_ \\J - Q000 X V.02

N

1.0

00O X L/off<
l.0 1oy 9
Bl\-o ")
= ROOCO

110 \ O \
t.o2 |

X \!e.cb -\r-mc,\Lt) Questaor

*% | Mack coooroed for

oveguvake Progfess

: !
¥ No rrecks for P R:dg\"\a

X needed RO sShowD) al seffes

s~ Lvere. = \\O
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Question 26

The bivariate data in the scatterplot below compare the recorded IQ scores of students with
their mark on a class test out of 100. A line of best fit was also drawn.
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(Note: Both axes are truncated )

@ Calculate the gradient of the line of best fit

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

(b) Describe the correlation between the IQ score and the mark on the test in terms
of direction and strength.
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Question 27

; 2
A continuous probability distribution is given by f(x) =-§—f]£9—deﬁned in the domain [4,7]

(a) Find the cumulative distribution function.
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(b) Find the median of the continuous probability distribution.
Fer mediain CPp = B-&
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Question 28
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Question 29

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

Y 4

rs

On the graph above draw the curve, y= f(x—1)+1 , showing all important features.

Question 30

A class of students sat a test worth 30 marks. The marks were normally distributed.

The mean was 18 and the standard deviation was 1.6.

(a) Calculate Julie’s z-score if her mark was 22.

..............................................................................
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‘Question 31

A psychologist proposes that the ability of a child to memorise during the first five years

can be modelled by the function f(x)=1+xlog,x 0<x<5

(i.e the ability to memorise at age x years is f(x) )

- (a) During which month is the ability at a minimum in the first five years
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(b) When is it a maximum during this period. Give a reason for your answer.
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Students’ Name:

Question 32

2
Evaluate

y dy v = -2x
- +4c—{;+4y,g1venthat y=2xe
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Question 33

The graph of the derivative of a function y = f'(x) is shown below.
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The curve y = f(x)has a maximum value of 12.

What 1s the equation of y = f(x)?
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Question 34

NOT TO SCALE

LAl 4

The shaded region OAB is bounded by the parabolas y=2x, y=5-3x"and the x-axis.

Point A is the intersection of the two parabolas and point B is the x-intercept of

the parabola y=>5-3x"

(a) Show that the x- coordinates of A and B are 1 and —[5— respectively.
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Question 35

It is desired to construct a cable link between two points L and N, which are situated on
opposite banks of a river of width 1 km. L lies 3 km upstream from N. It costs 3 times as much
to lay a length of cable underwater as it does to lay the same cable overland.

The following diagram is a sketch of cables where @is the angle where NM makes with

the direct route across the river.

NOTTQ

Note: MN =secd and MT =tan&
(a) If segment LM costs ¢ dollars per km, prove the total cost (7) of laying the cable
is given by 7'=3c—ctan&+3csecd
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(b) At what angle should the cable cross the river in order to minimise the total cost of laying it. - 3
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End of Exam
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