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QUgS'II()N l. E:ica.rrt a riesrpa,ge

16x2 - 9ra) Factorise :

(b ) Convert T radians to deprees

Find a primitive of : 3 - 2xl

V\hen the Goods and Sen.ices Tax (GST) is introduced, some

irhile others riill incur a tax of l0%. The local supermarket is

"Finci out v'hat v'ou v'ill pay under a GST".

\{eg takes her trolley'to Johnnv, the checkout operator, and he

is $285 I f  the GST is imposed i t  * i l l  nse to $296.40-
\Llnt p€rcentage of Meg's bill is GST exempt?

(  o ' \ Gir en l;) f ind the value of  a i f  - f l , " ) :  65.

IUarks

1 Y
( c )

i ,-. i r i tems *{l l  be exempt
advertising a sen'ice.

tells her that her bil i

a

r 1:  I  _ F ,

€t

( s'\

l , r ;
Find the values of a and b tf -- F-- = c * b"l )

1  / .  I/ - /  1 -  |
- \ J

and c  +  b  =  lB ,  f ind  the ra lues o f  a  and b .
a

n  l l

I f  q  T
l 1  -  -

b 3



QUESTION 2.

(a) Differentiate:

( i )  ( t t  +  5) -3

(ii) .r2 tanx

( i i i )
logr;

Sta"d a.rr.esrlPage
Marls

+

@ 
Find 5**

(c) Evaluare :

( i )

( i i )

,ft
Jo cos2x dr

fott "a'

2

t
td t  Po in ts  A (1 ,  ?) ,  B (4 ,1)  and C (3 ,8)  form a r r iang le .

Drarv the triangle in your Writing Booklet.

(i) Calculate the length of AB as a surd.

(i i) Determine the equation of AB in general form.

( i i i )  Find the perpendicular distance of the poinr C from the l ine AB as a surd.

( i r '1 Hence, or othenv' ise,  f ind the area of t r iangle ABC.



uun^sTloN 3. Stal:t a, ne:nspa€fe

(a)  I f  a  and F ur . therootsof  5xz -2x-3  =  0 , f ind theva lueof :

( i )  a + p .

(ii) -L * I
d  p '

NOT TO SCAI-E

ln the diagram. OA is the l ine r  = r"r .  ancl  AB is the l ine . l . r  + j  r . .  -  40 -  0

Copy or trace rhe dia-qram and ens\! 'er ihe follo,,vins.
( i t  F ind rhe coord inares o i .a .

r i i t  Calculate the angle of  incl inat ion oi the l ine AB to rhe neiuesr de,9ree.

r  i r i l  \ \ ' r i te down the three inequal i r ies sat isf ied by rhe poinrs thar l ie inside LO,+B.

Mar\.

3

(b)

( c )

The diagram shor,r, 's a sector O,{CB , l . i th

( i )  Conver t  50"  to  radian measure.

( i i )  Calcu late,  correct  to  one decimal

NOT TO SCALE

sector angle 50" and radiusl0 cent imeLres.

t
,4.

/-:----
,,t 

. 
-t..a

/  . .  \  c
i r ./

/ " '
,  

t . . \ ,

t  ) nl - ^ ^  - -/ ){ }" -----
|  

- v  
/

,  - -" '  lU Cm

o

place, the area of seqment ABC.



Q{IESTION 4. Elta"tr a, ne.w;la.g!e
Marls

(a) 'simpliry lggxl - logx
L  J  

l o g x z + l o g x '

(b)

/ n t

C

NOT TO SCALE

8 c m

ABCDEFGH represenrs a calc i te cnstal  wi th s ir  equal rhombic f laces. In each

rhombic face, the longer diagonal is 8 '6 cm, and the sides are 8 cenrimetres lon-9.

( i )  Find the size of  the anele ABC in rhe rhombic face ABCD.

i i i t  Calculate the surface area of the crv 'stai .

Consider  the funct ion r '  =  I  +  s in  l . r  .

( i t  State the per iod and the ;anse of  the iuncr ion.

( i i t  Sketch the graph of  _r '  =  I  +  s in  l . r  for  0  < . r  < 2: r  .

t i i i t  Wr i te  dow 'n  the  number  o f  so lu t ions  to  the  equa t ion  s inJ . r  -  - [  f o r

0  < . r  <  2 t  (Do  no t  so lve  the  equa t ion . )

D/



QUESTIONS. Sta1'6 a,neTrrPage
Mar\

(a) Find the exact value of sec{ + cotf .
4 6

(b) Four metaL disks, numbered l, 2, 3 and 4 are ptaced in a bag. Two disks are selected 4
at random and placed together on a tabletop to for-m a two-digit number-

(i) By using a tree digram, or otherwise, find how many two digit numbers
which can be formed.

(i i) Find the probabil i ty that the number formed is 21.

(iii) Determine the probability that the number formed is divisible by 3.

(c) Consider the ar i thmetic ser ies 4l  + - l l  + 35 + . . . . .

( i) State the common difference.

(i i) tf f- is the nth term of the series, f ind the smallest n for w'hich f, < 0 .

f  i i i l  t f  S" is the sum of n terms of the ser ies.  f ind the smal lest  n for "vhich Sn < 0 '



'QUF^srroN 6. Sta.rlt a. ne'nsPagle
Marks

(a) A bottle of vintage wine cost $375 when fust released. After r years its value, $y, 3
is given by V = JJJsa'ost .

(i) Find the value of the bottle of wine after 1.0 years, correct to the nearest dollar.

(ii) Find how many years it takes for the value of the wine to increase to $1000
per bottle. Give the answer to the nearest one tenth of a year.

(b) Consider the curv 'e y = "z ' ( l  - , r ) .

(i) Find the y-intercepr.

(if) Determine where the curve crosses the x-axis.

(iii) Find the one stationary point, and determine its nature. r

(iv) Discuss the behaviour of the curye its r -) {co.

(v) Discuss the behaviour of the curye as ,r -) -co .

(v i )  Sketch the curye.



QUESTION 7.
Sta.rt a, xr(ernrr fDa,ge

A particle is moving in a straight line.

At time f seconds its velocity is v metres per second. The diagrarn shows the graph
of v as a function of r.

NCT TO SCALE

e At whai times does the particle change Cirection?

(ii) Over what periocl cf t ine does the particle have posit ive acceleration?

!@^\Ut" Simpson's rule rvith 3 function values to determine the distance
'  

\ ) rravel led between t  = I  and r= 5.

I f  the equat ion o f  the above ve loc i tv  graph is  v  -  -  3 r r  +  l8 r -  15,  f ind  the
distance travel led in the f i rst  6 seconds.

NOT TO SCALE

The diagram show's part of the graph of the function ) =
2 . r * 3

The shaded region is bounded by the curv'e, the .r-axis. and the l ines .r = 2 and
,r = 3. The resion is rotated around the x-axis to form a sol id.

F ind the exact  v 'o lurne oI  the sol id  in  i ts  s implest  form.

\

(a)

( b r

A

o ;



qtJ.oJ r.  ̂ Lrr I o. Elta.rt a. rr-e'nrr pa€e-

(a) Two dice are thrown and the difference of the numbers showing is noted.

(i) By using a table of outcomes, or othenrise, calculate the probability of
getting a difference of four.

(ii) If two pairs of dice are th-rown what is the pfobability they both give a
difference of four?

(b) For the quadratic expression rnxl - 6-r - I

(i) find the discriminanr

show that there :ue no values of m f.or which the expression is positive
definite.

) '= l0.r  -  - l ;

In the graph, a tansenr is draw'n f,r  P t7. l- l l  on rhe parabola
tangent intersects the -r-at is dt Q

( i )  S h o w  t h a t  t h e  e q u a t i o n  o f  t h e  r a n g e n t  i s  { . r - _ i ' +  l 6  = 0 .

( i i )  F ind the coord inares of  Q.

( r i i t  F ind the area of  the shaded res ion POQ

r = 20r - 1.; The

Marls

3

( c )

A t r



QUESTION 9.

(a) If the first three terms

possible values of rn.

(b)

!^ rhe J iasram . {BCD isDB. rnd rhe inren.a l  CE.

r i ,  p r r t r e  t h a t / . D C E

Stal:t a, rrrexlrpage

o f a geometric series are + m + 
fti' find the

" + p
a - h

E l ies  on

f C ;

O 
Hence :ho* DF = 11.i

the

' r n . - l  ^  -  -qr rL_ r  d  L t , t ne  Shaped
merres .  the  he ighr
met ies

ro-of  as in the dr. lgrJ.nt
o i  rhe  c r , . l i nCer  be

. \ h , . ' , ,  r l - . ,  , 'r - r r . t L  I I

r :  =  r r l l  r- v  - . +

I  o ') n o w  r h a t  t h e o l u m e .  L ' ,  o i  r h e  s r i o

n q t h  o i  t h q .. ; l l n t  s ide  o i  r i recone  l s  l 0  met res ,  then

( r r r I

O t 1 . . o n
. _ - r ' ! l l

r o
I  =  J r (  l O O r - . r r )

f ,mounr  o f

F i n d  r h e  e r a c t  h e i e h r  o f  r h e  s r l og ra in so rhar  i r  ho ldst i ie ma;<imunt



QIJESTION 1.0. Sta.d a, xrergrlPage

(a )  l f  ) zn - t  -  / J2n-5 ,  f i nd  n .

Marls

2

(c) . Consider the function flx)

(i) Find f,1' l ')'  \ ' )  l
\ & /

A sum of 52000 is invested into a retirement account and interest is compounded,
at a rate of 8Vo per annum, every six months.

(i) [f no further deposit is made into the account, how much is in the account at
the end of 20 vears?

- 
Oor. ,nut at the beginning of the second year, and at the be-qinning(i i) Now supl

' of each subsequent year, a further $500 is deposited into the account.

How much will be in the account at the end of 20 vears?

= iTx -  cosz, r .

( i i )  Shovr , '  that  the point point of infle.t ion on the graph ol r '  = f l"r) .
( I ; r )
|  - . -  |  l s  a
\ 2  2 )
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buesrtoN r.
/rr lotr, - lqrr = 3lo-tr - logr
\' '  logr: + logr 3logr + logr

= ?logr
3log.r
1

E -

3

(b )

(b) (i)

tirx tccotd
drr dttc

- 2  l : '

/ '  = :  i i

dv du=  g - + v -
dt d.r

=  g } * ( - l ) ' ( l - r ) x 3 6 : .

=  - C l * 1 t ! l - 1 . g a ! r

=  6 ' }  -  11a l r

3  g : .1  |  -  l . r )

To tind srlionary ooinr. lcr 
dj = 0.
h

.  ? ! , i l _ l . r )  =  0

l - l r = 0  t N B  c l ' r 0 |

, = I
l

\ r ' h c n r = l . t = i

. .  s l r r ronlrY pornt  rs t l  .  i ,

N o w  r t . ,  = 0 .  4 '  =  c r t x  (  I  - 0 )
d (

_ l

> 0

r r d r t r  = t . d 4  =  c : ( l - 2 x i )
ds

=  - c I < 0

( l  c \ .. ' .1 ; .  ;  ;  rsamerimum rurnlnt  point  1/1 1.
\ L  : I

.  d l  uv l(urr -fr

4'
tl.t

A * . 2

A w l
( b )

; . r
1 l

]r
3 r
l l
lr
4 t
+l
{ l

-  t 1

( i )  c o r S  =  A E :  +  B C  -  A C
t (^8x8C)

_  8 : .  g : _ { g J 3 r :
J x E x S

=  f l * 6 1 - t 9 2
nE

= _ j
l

" . . 448C =  l l 0o  Aw.  l
( i i )  S u r f u c a r c !  =  6 x r r c r ( A g C D )

"  o  r [ : ,  l 1 ^ r t r a c t r i n  t ] o , l\ - )
=  6 x ( g x g x s r n l l 0 " )

=  6 x E * g r 4
:

= lg l J i  cm:  Aw.  J

o r  JJ I  cmt  (3  s ig .  f i g  )

- 
) Alrcrnilq Solurion:

Tnurglc .{ jD is cqurlrtcr:rl
: . 80  =  t  cms .

. ' . su r f r cc r r c r  =  Or f l  - , tCxgD)
\ i  /

=  u ' | , l  , s J i * 8 ' )
\ -  l

= l9 l , / i  cm:

. \ '  =  |  +  5 ln l . r
j t

( r )  P.noO = ] :T. \
l

= ,T uqlts

Rrngc .  0  S . r . i  l

7-l
{ 2;r '(

Nrrmbcr of ldigit numbcrs

P{Jl rs formc,tl = l
t ' )
l _

Numbcrs divisiblc by 3 ue
l l . : 1 .  l { ,  r l

Rnumbcr is  d ivrs iUq 6y 3,)

d  =  T : - T r

=  i l - . 1 7

. ' .  r /  =  -6

r ^ < 0

a - ( n - l ) d < 0

. l l  -  ( a  -  t t ( - 6 ) <  0

. 1 7 - 6 n ' 6 < 0

6 n > 5 1

n  t  8 !
6

.  .  s rn r l l cs t  n  i s  9 .

5 . < 0

l l : o . ( " - l ) / l < 0

i l s .  
-  6 ( n  -  I  ) l  <  o

( i v )  . v  =  c ] (  I  - : )

A S  r - +  - .  t ] - +  -  e n d  |  - r <  0 .

. ' . c ! (  I  - r )  - r  *

Thrt is. thc curve rpprorhcr -.

( t )  A S  . r  - r  - ,  c : ' - r  0  r n d  I  -  r  >  0 .

. ' . . : r 1  |  -  r )  - r  0 .

Thrt is. thc curvc rpprorchct thc r-rrrs.

I= -
l l

I= -

A w 3

A * t

A w ,  I

A w l

. { r  l

i t '
i ^
l / ' \ r f r )

,i,, \T
/r--*--;

A w .  {

L.. \ ,

A w .  I

A w .  I

i;
1
f

{
6

i

l

n 1 1 0 0 - 6 n , t < 0

n < 0  N o t o l u t r o n

t00
n t T

. '  s r n r l l c s t  n  r s  t 7 .  A w

I QUESTTON 5.
I
l ( a )  V = l l J s o c l t
'  

, , ,  v = ] ' l s x e o . , t x t u

=  518 .17

. ' . veluc is 56 l8 (to the nclrcs! doller).Aw. I

( i r t  1000  =  375a06 '

1000--- 3 a0tEr
375

. / 1000\, n t  _ r = 0 . 0 5 t
\ 3 7 5 /

I  =  t 9  6 1 6 . . .

A w l

QUESTTON 7.
(r l  ( i )  Prniclc chrngcs drrcctron rt  r  = |  114

t = ) s c c o n d s .  
A w

31.].rl* 
posirrve rccctcnrion for

Srmpson'r Rulc:

D,rbncc - 
?(n", . rrif) .au,)

. ? , 0 + { x n + o )

=  l x r S

= 3 l m

( rv l  Drs l rnce krvc i lcd rn f i rs t  sccond

I ' l= 
lf t-t,t + r8r - ,sl a' l

a l [ -  r t  *  l r :  -  lJ r t , t l
= l ( - t + 9 - t J ) - e
=  l m

Disoncc hvcltcd bcrw3sl r * I end r = J isl3 m from (i).
[XqS.liropr*'r rulc tivel crrcr 11'cr undcrprrabolic cirncsl

|isstce ulvcllcd bcrwccn r s 5 urrd r: 6rsTm(bytrmmcry)
...ronl disrrncc r 7 + J! + l

( i r )

( i i i )

( r r i )  Foe thc gnph /  = l  + r rn l r  in pan ( i i )  i
rhcre arc rwo -r inrerceps for 0 S r S l.r I
W t c n . v = 0 :  s i n f r + l  s 0  |

I
... sinlr e _l has two rolutions. Ao. I 

-

QUEsTrOI\i 5.

( r )  * ' I * c o t ! *  !  *  l .
" t 6

.or{ nn.I
{ 6

* l o l
I t _

r t J i l
=  / - ' t -  6  - l

t  = 19.6 yef,rs. corrcct to I  dcc. ploce Aw. 2

I  =  e : ' (  l - . r )

( r )  To  f ind  r - in tc rcept .  le t  r  =  0

J . =  d : . 0 ( l  _ 0 )

=  l x l

= l

. ' .  .r '  rntcrccpt is |  . A w .  I

(irl To find whcrc curvc crosscs r-err$, let y = Q

. ) ( l - . r )  =  0

N o w e ! > 0 f o r a l l  r

. ' . 1 - . r = 0

s -  I
. ' .  cros5cr r .ar is  r (  . t  :  L Aw. I

L,<l
\<i

\. --- I_.=_;

s  c 6 m
A w .  J



Alternare Solut ioD:

Distancc

= l i ' , -  3 r l +  t 8 r - ' s E r l * t ' , -  r , t  +  l 8 r -  l 5 ) d r
l r o  I  J r

l b  -  |
*  l l  ( -  3 r r  +  l 8 r  -  t S ) d 4

1r'3 |

=  l [ - 1 3 + 9 r ] -  r s r l l  l + [ - y 3 * o r : -  t 5 r y f

-  l [ - , :  *  9 r ]  -  r s r f  I
=  l ( -  I  +  9 -  l 5 ) -  0 l

+  [ ( -  l : S  -  : : . < - ] 5 ) - t -  t  *  9 -  l 5 ) l

*  l ( - : 1 6  *  3 1 4  -  9 0 ) -  ( -  l 1 5  *  : : 5  -  ? _ i ) l

= . + _ r _ + /

=  4 6 m

i h r  V o f  u m e  =  z (  r . : d ,
I. c

c ' (  I  \ -
= . z l l - : - - l C r

- : \ - 1 - - { , '

= t f ' ( }  -  3) - :cr

r  I  t '
=  f , l - ; ( - r ' - - 1 1 - ' l

L  -  J ,

- l
|  - t  I

-  . i l -  |

i3(3r -  - i  1-1,

_ * t -  - l  - l  I-  ' ' L : ( 6 - 3 ) - 1 4 - 3 ) J

(c)  ( i )  
'  
. r :  = lQ;  -  4; :

4 ' =  2 0 - 8 r
dt

A t r = 1 . ? ' - = ? 0 - E x 2
AI

= 4

Equarron of rangent givcn by
. l ' -  ) ' r  =  m( r  _  r r )

r _ 2 4  =  a ( r _ 2 )

,  - \ - 1 4  -  4 r _ g

. . . 4 x - . r + 1 6 = 0  
A s.f

\{(.r
QUESTION e. 'r -

( a )  ( i )  G e o m e u i c s e r r e s i s  o +  b  + ^ * o -  b

\ u ' .  I

A u .  I

a - b  o - b

a - b
a + b= -m

a + b  m

a - b

.  a + h  o - b
- ' - m -  =  - x -

a - b  a + b

= l

. ' . n r  =  * l

QL'ESTION 8.
\

' . a l  ( r )  T a b l e o f d r f f e r e n c e s

D C
. \
,  " .  . ' '1,,
l \

r ' - . .  , /  i ,I  t . r , r .  
|  |'  , t t . . .  1 i

l, .z'-, 
'../ 

i
l t /  E \ ;

. 4 , '  t .  I

u l  A rm to  p rove  . zDCE =  Z .DEC

.4BCD;s a squarc (c iven,

.'. / DCA = ./. ACB
-  45 ' (D iasona l . , {C  b rsec ts  I  DCBI

I' -  /  .ACE = 22= '  (C iven CE b isecs I  ACB)
3

t '
. . .  t  D C E =  i 1  i "  t  I  D C A +  I A C E  )

2

.  DEC =  IDBC +  tBCE ( in  an r  tnang lc .
cxter ior  ancle = sum of  interror  opposi tes t

= 45'  *  221" (same reason as abovel

t

_  1 1  ' � o
-  I  t -

?

*  . ' . {DCE =  IDEC
I

( i i I  From ( i ) .  LDEC is  isosce les

- f  I  l l
. { l - - + - l

L  6  : l
.r
-  c u b r c  u n t t s
-1

A u .  l

Au'  3

D i e  I

P(drffercncc of 4) = 4
36

= I
9

P(both give drfference of 4; =

. ' . DC = DE(sidcsopposite equal ls DCE. DEC;
But DC = DA (s idesof  square) 

Aw. I
A w . 2 . ' .DE  =  DA

T
I
,! .9

l l- x -
9 9

I

8 l

v
It

Au'  I

(b)  ( i )  mt7 -  5x  -  I
Discnminant = A

=  b 2 * A a c

=  ( - 6 ) :  - 4  x  r n  x  ( _ l )
=  3 6 + 4 m  A w .  I

(ii; For expression ro bc posiuve definite, we
r e q u i r e m > 0 a n d A < 0 .  A w .  t
A  =  3 6 + 4 m < 0

4m <  _36

m < - 9
.  i f  A . - O  r h e n - z f l  A . . ,  r

r

_ _J,

From diapram
r2+(2x)2 = 201

r 2 + 4 x 2 = 2 0 2

12 = 202_4x2

0 1 1 3 1 5

t 0 1 : 3 4

l t 0 l l l

3 t l 0 t ?

4 3 2 t 0 t

5 4 3 2 1 0

( i )

Aw. I



.'. volume of silo: V = r,rlt+ 
frr2(1.r)

\2.r,

.f(0.4) = nlcos(o.4rs)
3 3-049...

> 0

r(0.6) = nrcc(0.6;r)
- -3.(X9-..

< 0

(i i)is 
a point of inflccdon on.v = flr) '

=  2 t r2 ,
3

= !nr(400 - 4r:)
J

= 4n( 100.r - .r1)
J

Aw.  I

r  ( c ) f ( x )  =  r r - cos (x r )

( i )  f (x)  = : t  + rs in(- t - r )

f (x)  = z:cos(; r r )

r(!) = ,rt.orl'1)' \ : / - " - - - \ 2 )

- 0

/ r \/ t  ; ,

( t
- l -

\ l

( r i r ) t  = ! t t l 0 0 - 3 r : t
d x 3

ry = l9;rt-6r)
dr2 3

= J0;rr

To find strtionar)' Pornt.lcr # = O' d r

2o '2 ,  t *  -  J r : )  =  o
J

3r: = 100

. 100

, '. . . .  =  4  q r > o )
. J )

; : v  l 0
L - 4 L . i  t 6 r I  =  + -
dx :  J l

. ' .  maximum volume occurs u 'herc r

l n
. ' .  requircd hcrsht  = j  t  

?

, i

=  - - C O s -
1 1

= ' f  * o
l

?

' . j  l l res on y = f(r)
2 )

( r i )

A w l

= l0 l5  me t res  Au .  J

From (r). 
{iJ 

= o

If 6 rs some smalI posrtive value

r i,:-r) = .',.o,t'(i - r)l

=  z , cos l  I  - . r d  j

> o (,i - -U rs in I st lu",lrrnr)

Av; .  I

= .-!rcos[."(1 - a)l
I  t 1  J l
L  \ -  t J

/ -  \
= . r tcos l , , r :  * .adJ

< 0 ( ' :  -  tU rs in lnd CuaA.ent)

I

.  concrvr lv  chenges about r  = i  Aw. I

( i  1) 
is apointof inf lcctron on y = /(r)

To find Q, lct y'= 0 in cquarion of tangent.
4 r - 0 +  1 6  =  0

r = * 4

.'. coordinatcs of Q arc (-a.0) .{w. I

I

A r e a o f  t n a n g l c =  l x ' 5

= 72 squ; ts

j

Area undcr cur!'c = I (:Or - 4r:) dr
J 0

=  [ t o . . t - 1 t ' l '
L  3 J 0

= (+o -  * ' l -  o\  3 /

=  l 9 lr1 sguafc unrts

.'. arca of rcgion POQ = 72-7g!
3

l 0
= 4

QUESTION IO .

( a )  ! l n - i  
-

( 3 : ; : ^ - r  -
-  - t t n - l {  -

J '

. ' . - l n  -  l 4  =

l =

'.amount =

r * J-)^'  (b)  ( i )  'c  = P[ l  
too/

.  =:mo(r .  #) '
= 2000( I .O4 )'o
= 59602'04

" ) r l r - 5

1 ' \ J 1 ) n - 5

i 6 r  -  1 5

6 n  -  l 5

l
l

-  l t  \

{ ' ^ ' ! * 6 1'  r l  )

(i i) Amount = 500 x l 'Olis + 5OO x l '04i6 't

50O x  1 .04 t r  +  . . .  +  500  x  l -04 r

"  - a ( r " - - l )  

A w ' I

J x  -  
r -  I

500 x 1.041((  L04r)re -  I  )

( l - g ) ' ! -  I

= $22?90J7 Aw l

. '. uncunt in account et enC of 20 ycan

= S9602'M + 511790'57

=  $31192 '61  
Aw '

A w .  I

A * .  I

A w . l
a
t
4
a

{
E
I
t
T
t

\

= A}lsquare units

A w . 4


