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General Instructions

. Reading time - 5 minutes

. Working time - 3 hours

' . Write using blue or black pen

' Board-approved calculators may be
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o I Table of Standard Integrals is
provided at the back of this paper

. ALL necessary working MUST be
shown in every question
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Total marks - 120
AttemptQuestions l - 10
All questions are of equal value

Answer each question on a SEPARATE piece of lined paper.

Question | (12 marks) Use a NEW piece of lined paper. Marks'

(a)
^ .  i . ^  6x  +  l5 r3
JlmDIlrv' r 3 x

O) Solve 4x

Graph your solution on a number line.

(d)

(c) Find a primitive of J7 - 5

F l aExpress # in the form c + b^l;,where e, b and c are integers.
{O -  a i )

(e) Using the table of standard integrals, find Jsec4; tan4x dx

(0 Find the exact value of log, ez

G) The price of an article for sale is $160, which includes GST of l0o/o.

Calculate the price of the article without the GST.
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Question 2 (12 marks) Start aNEWpiece of linedpaper. Mar}s

(a) Solve the pair of simultaneous equations

Y  =  8 -  2 x

x - Y = 7

(b) The diagrarn below shows theparallelogram OABC withvertices O(0,0), A(3,5), 8(8,6) and C.

DIAGRAM
NOT TO SCALE

(i)

(ir)

(iii)

(iv)

(v)

(vi)

Write down the coordinates of the mid-point of OB.

Find the coordinates of C.

Show that the equation of the lne OB is 3.r - 4y = 0

Show that the length of the interval OB is l0 units.

Calculate the perpendicular distance from I to the line OB.

Calculate the area of the parallelogram OABC.

2 .

- 3 -



Question 3 (12 marks)

(a)

Start a NEW piece of lined paper. Marlrs

ABCDE is a regular pentagon with each side

being equal in length.

Equal diagonals have been drawn between

all vertices to form another smaller regular

pentagon PQRST.

BAo

NOT TO SCALE

In the diagram above, AC is parallel to DB, OA = 5cm, DB : 5cm and AC : 3cm.

(i) Show that tiangles OCA and ODB are similar.

(ii) Hence, find the length of AB, giving reasons.

o)

(i)

(ii)

D

Find the size of ZCDE.

Show that triangles ADE and CDE are congnrent.

(iit) Find the size of IDAE, grving reasons .

(iv) Hence, or otherwise, find the size of LLTP giving reasons for your answer.
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Question 4 (12 marks) start a NEW piece of lined paper. Marks

(a) Find the equation of the normal to the curve y = xt - 3x + I at the point (2,3)' 3

(b) Differentiate with resPect to x :

(i) ln(3x - 4)'

(ii) 3x2 e" *t

(c) Find:

(i) I(tt + ,') e (whererisaconstant)

; A )

f i i l 1 - d x\ _ , /  J l x _ 2
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Question 5 (12 marks) start a NEW piece of lined paper.

(a) Consider the parabola with equation (, * 3), = 6(y _

(i) Find the coordinates of the vertex of the parabola

(ir) Find the coordinates of the focus of the parabola

(b) For the quadratic equation x2 - (tc - l)x + (tc - 2) = 0, find

the values of fr for which the roots are real and differenl

(c) Findysuchthat log.y+ log,3 = 2.4

(Give your answer as a decimal correct to two decimal places)

NOT TO SCALE

The diagram above shows a sector AoB of a circle with radius l2cm.

(i) Find the length of the arc AB.

(ir) Find the length of the sraight line AB.

Marks

r)

(d)
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Question 6 (12 marks) stan a NEw piece of lined paper. Marla

o)

(a) The first three paxtial sums of a series are .S, = 9, 52 = ZS and S, = 50

Find the first three terms, T, f; and T, of this series.

The third term of a geometric series is 36 and the sirctr term is 972

(r) Find the common ratio r

(ii) Find the first term a

(c) A super-bouncy ball is dropped from a height and takes I second to hit the ground.
The ball then bounces, taking a fwther I f seconds before it bounces on the ground again.
Each successive bounce takes f of the previous amount of time to bounce again.

Find how long the ball will be in motion before coming to rest.

William starts playrng the game Space Cadet Pinball and gets an initial high score of g5g.

He then regularly plays this game and keeps a record of the improvemen! in his high scores
at the end of each week. These are recorded in the table below.

(i) How many weeks will it take for William to reach his overall ma,ximum score?

(ii) What will be Mlliam's overall macimum score?

(d)

2

2

- 7  -



Question 7 (12 marks) Start a NEW piece of lined paper.

(a) A resistance force, F, is related to the speed, y, by the function

^F(') = v'+ lg
v

Find F'(r)

This resistance force is minimised when F'(r) = 0

Find the speed at which this resistance force is minimised.

The graph of y = lrt - x' + I is sketched below.
2

The points A, B and C are the stationary points of this curye.

Marks

(D

(ii)

2

2

(b)

(i)

(ii)

Find the coordinates of the points A, B and C.

For what values ofx is this curve concave down?

Give reasons for your answer.

(iir) Using Part (i), draw a rough sketch of the gradient finction, $, of this curye.'  
d x '

Identify any points on this sketch where the concavity of the curye changes.

2
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Question 8 (12 marks) Start a NEW piece of lined paper.

(a) Find the equation of the curve that passes through the point (5, 4) and has a

gradient firnction of 2x - 6

A roadside r€serve is bounded by a straight road, a meandering stream and two staight

fences to neighbouring farms. The border along the road is 120 metres.

Stneam
DIAGRAM

OT TO SCALE

The width of the roadside reselve from the road-edge to the stream-bank, meastued

at2}metre intenals along the road is given in the table below.

Use Simpson's Rule to approxirnate the. area of this roadside reserye.

Marks

o)

(c) (t)

(ii)

(iii)

onthesameaxessketch | = xz - xand f = x + 3

Find the x values of the points of intenection of these two curves.

Hence, find the area between these two curves-

Distance along road (Pq) 0 20 40 60 80 100 r20

Width of roadside reserve (m) 20 30 22 1 6 1 8 1 8 l4
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Question 9 (12 marks) Start a NEW piece of lined paper. Marks

(a) (i) Without using calculus, sketch the curve y = e' - 2

(ii) On the same sketch, find, graphically, the number of solutions of the equation

e ' - x - 2 = 0

What is the volume of the solid formed when the shaded area is rotated

completely around the ;-a:cis?

What is the limit of this volume as a -+ oo?

(c) Amelia has borrowed $5000 at the beginning of 2003.

The debt is to be re,paid by equal annual installments of $1200.

The first installment is to be repaid at the beginning of 2004.

Interest at the rate of 18% p.a. is calculated at the begiruring of each year on the balance

owing at the end of the previous year.

This interest is then added to the balance of the debt before a repayment is made.

Calculate the amount owing on the debt after the first repayment is made

at the begiruring of 2004.

Amelia wants to clear her debt at the beginning of 2010.

How much exffa will she have to repay at the beginning of 2010 (after

making her normal repayment) in order for her to do this?

2

2

(b)

(i)

(ii)

(i)

(ii)
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Question 10 (12 marks) Start a NEW piece of lined paper.

(a)

Marks

A rectangular box has edges of length a, b and c.

A di4gonal of length d is drawn througb the box

between opposite corners as shown

The three different angles between this diagonal

and the three edges a, b and c of the box

are labeled d, p and f respectively.

It is in the shape of a rectangle surmounted by

a semi-circle, as shown.

Let the radius of the serni-circle be r metes

and the height of the rectangle be ft metres.

(r)

(ii)

Express d in terms of o, b and c.

Hence, or otherwise, show that the angles d, p and T obey tho identity

cos ' c+  cos tB+  cos ty  =  I

2

3

o) A window in the chapel has been damaged by a storm and needs to be replaced.

t
h

(ii)

(i) Given that the perimeter of the window is to be l0z metres, show that

h  =  5n  -  r  -  E r

2

(ii)

Hence, show that the area of the window is given by the formula

A  =  l 0 r r  -  2 r 2  -  ! o r '
2

Hence, find the radius of the circle for which the area of the window

is to be a maximum.

O F  P A P E R

- i l

4

E N D



Loo3 2u;* t't fl,b.*: T.;J Hs< f"l",{r\^-s
I

g*d\U I
t- - 2- ' /r rfE:/\.znc /a a-c\ A,-Sh:^ 5 

|

A) e=qz*gg -"4J'3'( -"Afr8=Acae(s*s) . 
Q"rs:h-o^ 5,

7 - '<- -  : .2-  -4-  - / )  i ' : .^  r^-  -  ^  l lazf tF \  , - r , ' - . , ,  r  - / -e , lv T '''r--t -:- E)a,toru;",. affi$1.r\ cax,>v.,+","e1l
= 2+5r-z 19+.8lF16-,)" *, vfre=tfir t*F4;J d\\r-rdl

b> 4r<3>c-3 
*:td;;a " l,rru$1er-f. ,. 

o'l o*lx-a3r.-3 
--^@37 

= lts?-tu?\ l=*t. ,,. -j:
tz<"3 =JrE-- to'n-t'- = iai 

'(:i;;i) 
+::2

'\d/
;-r"r

il 
-'3>c-13*o 

o)ar+lEi, isot.AfffD5.,
tS>r-z ('9d ^=ffi {^5 oie =*frr t"h/+

ffi ".,9'] !3;' aDp+s=ros"ff$#5 "[?.ocer J=rLsJ4 4.8ftfi;1,:Aip=:i,'#&.ryo14>o*;ffi.
' 7f-- ex+< :W o*sh': .i a=g-,1"-t rio]
t' f*;9*€, :P ; r :*" ff= *-=5:'^", = Ft-].*.'=w' ''\a:l;s 

:#iT.ra1!;1i;- 6+.rF :;F:"3' +;::"Ji; .' V*'.|:r"(e) f se.fx +c ?.-$:" irut:) qllr.&a3=:.+
&) 71"&< Brcff',n,^l .,i.*<3-2.ir...,r '..h=At

= ) .^^)=,r;ff#) *,ri:ff;lf .,,:e
uY:#' ot^";,srlffi:i4 ,xi;"J= ,3t't+
...tpoo/o= lg*to 

' -ao,"elllto& et: 
- 

= Iti 
' 

t/)<'> +f= 5"'u.

=rrrs+s 1sE.# 
GWd 

orl.i*: +L='z'E
q,*.*r^ 2 :i= L_t'-Tfri ;:F"*f;,,-, 

*tTa.^
ffi. j1.rs - i=rfr ,n=u..'^n:rla':l-, i,ra*.oc*g;:;=;J';:;-,,hlF,' #=:;#:i!: }::;:ifu

- ' . r o * J = t  l = - 2 ' , . t r l _ t g , . ^  . . : i y : 6 x e  
- ' _ . . . a 1 . I s . "

,I,,t**T= U,o 
"tf4#t:g?,j'" ":'g:i :. .#'6,c) ;.cle= y $z 1t4 l* s..T,*n

aDc+(r-r,a-s) = pf ^.?,*----f : .7.s=n+T2
eis 6,) uogg; ,]..^-^ -. 

=2f1.'0->\ -:t -6

oj':-= #-+ *e---co(+t#) -ig^1-i"-,; .3:;*Jftj,=+c*9 .tr=ae;?d#il = >r.-\ ''l.i\=r, -



d= @33}} 
4 

1.'3-r- >r) .1:r-3) (t+t\=a t ' t=*+b'+cL

l-,_H :H;y:Z':9;?,!);o :**#*n
::::;* :,*?f;?=" ""A--G*)-t", )k':n: { 

'",'P=!*t
tn) ara'-36 rrq.-r.=o,J= f 

' 
e;f4) =ft*2,.-*Jx urs=..i +eszf+o$'::f, 

,*"^:1i''' ,, -F::-"-+T :t$r"
t)t+4rt,fub,$ ..'A=Gr,i) c'o,l) ={r.?T)-(3;t'-i) .Ai ,- Rr{j='- 1r*-.#*sv:.fi i\5'' 6*-_, 

_ 
' 

=lr+ *J*)- ' 
^u.!l=^.:.7-_e_-l^t{;;+ 

Wlj'<o ;::;'i. I 
*T:;:::S,:I:

dx>a=AB,A=-v ';=;".1 ;;{;:Y- 
" ''1=14s* 

."f)1T"
o"voil--*st-,<^/.^T,'o cu t* - l=-"tiJ5=* ^A4orr-2.\*&T:

o. yg + (^-l*-t+ 
- 
,o. | 

- 
f -' 2 d'Jtur $a+' -'.A= ltrtc-2rt-lltr

o,;^'-:i;*;'* lf{+-l-" 
(t)t' v"*f(e-tx ri,)A=,*-+.-i"

n = lg'5 i... 1,. t1 -er,L,r I 
\*t"*{", * ="tfg uh t1^x ,J'r* frt = o ->

cll = zri *r+. ,i 
- 

. 
-ry'+t 

-...t"]-*f^ :'o=totr-l.r-1tr
- 
=-q, a..As-!gq 

" 
tt Jo .'-'97'1 {n = 1o4r

'ft" e-oe=g58+sdt1 o..E=2r-6. =gFT4 '-I"=t,)oo,

u, =. fF:,u-.io,*I;#;:,,-'+< = gicl il+, rl=gtfrli
(**r)-o<(s<t-*et r n{h*n4:::::f* 

gv =;E-l) 
"F

trl t 7+13 e.n e)5 c = n
-,/Y4x Sa.'-=3glO 

*l 
=la 6r+ t ho.n *,b -+o 

-fl.*

Q*e*'o^ a Lb; x=4 ':v++;+53 a'-9*x"^'^ -/*^-

ffi,,r,-, L"4^,!14:.Y,0 G)dqi,=so,o,t^r'yuo '= ffi *,.*"
r t0:7" -,,?n- -..4e-+ rrr;{3:: o.,,q",ffi;-,-,

( ' 'D o =2v-g

z

,1T..

r t 4.+ 5

A l ):t o l-+,3

Llr)  L/  -  3V ' .

g =2v 
7 ort'.lJ -:(r->4 J=x+r =s?o*trd-w,lt$r)

- ' v , .  i { / * -  
4g -=Az r l ' 1  

; ' Loo . , - '

'J'=**3

.Yi=:;', {Y: t\'*r"3tu-'*Y,':#i',:l* +, r'+)
,.r-z.�-'t-'t",o," I '4 =*o't'rd-,:o",1-6.,fj,f,t;t!t5{^=t. '1.8.4=I

'g=x}-x

. r"*u"..3*[ , piffi-$l3s+,sf


