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General Instructions 

• 	 Reading time 5 minutes 
• 	 Working time - 3 hours 
• 	 Write using blue or black pen 
• 	 Write your Student Number on every page 
• 	 All questions may be attempted. 
• 	 Begin each question in a new booklet. 
• 	 All necessary working must be shown. 
• 	 Marks may be deducted for careless or 

poorly presented work. 
• 	 Board-approved calculators may be used. 
• 	 A list of standard integrals is included at the 

end of this paper. 
• 	 The mark allocated for each question is 

listed at the side ofthe question. 

·'i 

Students are advised that this is a Trial E"lamination only and does not necessarily 
reflect the content or format ofthe Higher School Certificate Enminadon. 
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Qucstillili. (is mal'ks) - Start a new hooklet 	 Marks 

a) 	 Eva!uate 13 2i 

b) 	 Given that z -= x + yi where x and yare rea! numbers, express the following in the 

form a + bi , where a and b arc rea! 

(3 + i) Z 
Z 	

1,
5 12i 

c) 	 On an diagram shade the region containing all representing the complex 
number z such that: 

-~:s:argz<7l" and izi:S:2 	 3 
6 3 

d) 	 Sketch on separate diagrams the locus specified by: 

(i) 	 arg(z (l+i))==7l"
6 

arg(z-4)= 2i) 	 2 

7l"
(iii) -­

2 

e) Show that multiplication of a complex number, z, by i can be represented by a 

rotation of the vector representing z through an of ~ radians about the 
2

Q.
origin. 2 

l' P represents the complex number 2+ 4i. 
If OPQR is a square, find the complex numbers 
represented by Q and R. 2'R 

----------~+-----~~ 
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Question 2 - (15 marks) - Start a new booklet 

a) a, j3 and y are the roots of P(x)=O where P(x) = 3x3 +7x2 +9x+l 

Find: 

(i) 	a 2 + j32 + y2 

(ii) 	 a 3 + j33 +y3 

f#. 1
b) 	 Find the value of J~ dB 

o 5+4cosB 

c) 	 (i) Find constants A, B, C such that 

3x2 +2x+l A Bx+C 

(x+1Xx2 +1r x+l+ x2 +1 

2 

(..) 	 H h' fi d J3x +2x +1 d11 	 ence, or ot erwlse, In X2 ) x 
(x+l x +1 

d) Find JeX sin x dx 	 3 

Marks Questiou 3 - (IS marks) Stlll·t a new booklet 	 Marks 

a) 	 The area represented by the circle x2 +y2 is rotated about the line 

x a (a> 0) to form a solid. Use slices to find the volume of the solid. 3 

2 
b) When polynomial P(x) is divided by (x-4) the remainder is 3 ami when P(x) is 

di vided by x - 3 the remainder is ]. What is the remainder when P(x) is divided by 

2 x 2 -7x+12 ? 3 

c) 	 The hyperbola, H, has equation.ry 9 
4 

(i) 	 Pl3P,%) and Q(3q'~J where p>O and q>O, are 2 distinct points on H. 

Show that the equation of chord PQ is x +pqy = 3(p +q) . 	 2 

2 	 Show that the equation of the tangent at P is x + p2Y = 6p. 2 

Find the coordinates of the point of intersection, T, of the tangents at P and Q. 2 

2 

(iv) 	PQ always passes through the point 9). Find the equation of the locus of T. 3 

"'­

http:equation.ry
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Question 4 (15 marks) - Start a new booklet 	 Marks Question 5 -- «(5 marks) - Start a new booklet Marks2 	 2 
a) P(5sinB, 3 cos B) is an arbitrary point on the ellipse ~+L 	 6 

~ 25 9 

I ( 	 I I ') x.. 

(i) 	 Copy fue diagram into your answer booklet, giving the coordinates of the foci, 
S and S1 and the equations ofthe directrices, 

(li) 	 Show that PS + PSi is independent of the position of P. 


M 

b) 

&;;-L _ • ;> x, 

A ball is thrown from 0 with velocity V at acute angle a to the horizontaL It lands at 
A(R cosp,-R sin p) on a slope inclined at acute angle p to the horizontal as shown above. 

It is given that OA == R . 

The position of the ball at time t 'is given by 


x = Vtcosa 

T~' 1 
y dsma­

2 
· ale . Rcosp

(i) 	 Show that the time t en to reach A 18 -- ­
Vcosa 

2V2 cos2 a 
(U) 	 Show that R == 2 (tanacosp +sinp) 2 

gcos p 
(iii) 	 If V:= 10# and a = p 

(a) find R as a function of a 

(b) with careful explanation, fmd the maximum value of R if 0 < a :;;; !!... 2 
4 

c) 	 The area bounded by the curves y = (x -1Y and y == x+ 1 is rotated about the y-axis to 

fonn a solid. Use cylindrical shells to find the volume of this solid. 

a) z -ki (k is real) is a factor of P(z) =z4 _z3 +9z2 -4z-I-20 

(i) Find possible values of k 3 

(ii) Hence, or otherwise, solve P(z) = 0 over the complex numbers, 3 

~ 

b) 

J,.. 
c. dO' x. 
r=:--=-= :> X. 

13 (tp) 

I
In the above sketch of y = ­

x 

• CE is fue tangent to' y = I at 	C 
x 

• 	 C and D lie on the curve y 
x 

~t-t1(i) Prove that E is fue point 	 2 
t2 

) 

(ii) By considering the areas ofthe trape7ia ABCE and ABCDshow that 2 

(t-IX3t-1) < Itl dx< P -1 

2t2 Ix 2t 


(iii) 	Hence show that ~ <In 2 <~ 
8 4 

Part c) on next page 



1 is 
Question 5 (cont'd) 	 Marks Question 6 - (IS marks) - Shu·t a new booklet 	 Marks 

c) a) 	 A body of mass one kilogram is projected vertically upwards from the grollnd at a 
speed of 20 metres per second. The particle is under the effect of both gravity and a 

~~~~~~=t=°%atbematles Extension l-2007 

resistance which, at any time, has a magnitude of ~V2, where v is the magnitude of 
40 

the particle's velocity at that time. 

In the following questions take the acceleration due to gravity to be [0 metres per 
second per second. 

(i) 	 While the body is travelling upwards the equation ofmotion is 

The area ofthe shaded segment is one third of the area ofthe circle. 

(i) Show that 30 21!' := 3 sin e 

(ii) Carefully explain why this equation has a solution e= a where !!.. <a < 71: 
2 

(a) 

(b) 

.'i -11O+J' V2)
40 

Taking x v:' show that the greatest height reached by the particle is 

20 log 2 metres 

Taking x ~., calculate the time taken to reach this greatest height. 
dt 

2 

2 

(iii) With a = 371: as a first approximation, use one application of Newton's method 
4 

to find a better approximation correct to 1 decimal place. 2 

(ii) Having reached its greatest height the particle falls to its starting point. The 
particle is still under the effect of both gravity and a resistance which, at any 

time, has a magnitude of 1 
40 

(a) Write down the equation ofmotion of the particle as it falls. 

(b) Find the speed ofthe patticle when it returns to its starting point. 3 

(c) Express this speed as 
3 significant figures. 

a percentage of the terminal velocity correct to 
2 

Part b) on next page 
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--------,----- ­

Question 6 (cont'd) 	 Marks Question 7 (15 marl{s) Start II new booklet Marks 

'IJ M{Sb) a) 	 The graph of y f(x) is shown below. On separate diagrams draw neat sketches of 
the following, showing all significant features. :i 

r~~~).~->--.,~ .. >-t-s­.... 
:I.. 3 4 

I 

-I I .<. 3 q.


I 

-~ T­

A particle of mass 2kg starts from rest at the origin and moves along the x-axis such 
that its velocity, v mls at time t s where 0:$ t :$ 8 is represented by the above graph. 

(i) Where is the particle at t 8 s? 

(ii) For the time period 4 < t:$ 8, find the magnitude and direction of the resultant 
force on the particle and clearly describe its effect on the particle. 

2 

(i) 

(ii) 

(iii) 

(iv) 

1 
y =0 f(x) 

Y [f(x))2 

y'" logel f(x) I 

y=tan-1 f(x) 

2 

2 

2 

2 

b) 
1 xn 

In == J,
01+ 

dx for n 0,1,2,3, ... 

(i) Show that In 
n+l 

3 

(ii) Find 10 and 11 2 

(iii) Hence find 16 2 
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Question 8 (15 marks) Start a new booklet 	 Marks Question 8 (cont'd) Marks 

X Figure 3 shows the section COD of the tilted glass. a) Consider the function f(x) 	 e _1 
eX +1 

(i) 	 Show that f (x) is always increasing 2 '\c F D 

(ii) 	 Find f' (0) 1 

(iii) Sketch y f(x) showing any asymptotes 	 2 ~" 
Noce FH II CO, co a, and OD ~ h(iv) Using your graph, or otherwise, find the values of m for which 

eX -1 
mx has 3 real solutions 1 


eX +1 
 Use Figure 3 to show that FH ~ (h - x), where OH = x 
h 

b) 	 A drinking glass having the form of a right circular cylinder of radius a and height h, 
is filled with water. The glass is slowly tilted over, spilling water out of it, until it 

(ii) 	 UseFigure2toshowthat C'F=7 and LHC'G""cos-l(~) 2reaches the position where the water's surface bisects the base of the glass. 

Figure 1 shows this position. 


Use (ii) to show that the area of the shaded segment EGH is 


2 

/x:. 	

a'[co, -'m-(1)FWj 
Figure 1 

(iv) 	 Given that fcos-1 rue =ecos-1 e , find the volume of water in the oH=.::c. 

o oD = I(" 
 tilted glass ofFigure 1. 	 4 

In Figure 1, AB is a diameter of the circular base with centre C, 0 is the lowest point 

on the base, andD is the point where the water's surface touches the rim of the glass. 


Figure 2 shows a cross-section of the tilted glass parallel to its base. The centre of this 

circular section is C' and EFG shows the water level. The section cuts the lines CD 

and OD of Figure 1 in F and H respectively. 


Figure 2 

G 
End of Paper 

Not. 	 llG.l C'H at F 

~ 
--~~ 



I 
I : 

/I "!i I'Ii Ii I' 


i 
I

I, 'I II II II 'I i, Ii II 
J 

~ 
I

Iiii
Ii 
i'l 
i 

I I 
,

II .:;;6
Ii 

I 

II 
I 

rt 
i 

t 
II 

I 
i 

/1 
I

I, 
1 

I
Ii 

---:" 
I' 

._
!

ij-'(J) 

~ 
I~ 
! , 

, I 

I 

G
 

~
 c

0 
(j

C1 

\::\ 
v 

v 
'..)

 
rAp

~ ~ 
~ ::t: 

vt 
%

 " 
"

ct 
)

~~ 
~
k
 

N
 

n
, 

-c
rt

i 

~ 
I
...)

)
\!JC

)' 
x -­

rl;~ 
\n 

~ 
~
 

,I 
rl

\.) 
1\ 

II 
...... 
tI) 

.......... 
-oJ 

~

~ 
I.: 

I
t:: 

'Q

Q
 

(Y
)

~
 ~ 

<:u 

1 4
:::i 

Q
 

! 

~ ,i 

~\ 

1 

I 
;r:1 ~ 



----

a . ! d 	 1 . 

!;)«""IKon :2 	 ~.--<-~~dLJ~~d:~--"- +f~§]Tj . - . .. ~~ . 
c> q-f-C •. 3 " 

---- -----------,----. 

-f- I 

(i) 	 cL +-/3 +:r = ­

.::: 11 


---r 	 ;:: 
'1 

~ -:s 
9 -I- J:~+ ( ~ ___.. 

fl 3...::: 3 -f- -::teL 1.. -I- 9ol -I- / := 0 roo-/s 
-------~ 

;>:..",-1 3-::2+1 :JR 

f-).+8 

8 .2 
'1 3 

) 

c '" 0" 3 

eli) C3x.'l.+..2x.+ I ax ;:::. 

) 0-1-1)(,,-1..+2 

;::: 

)0 S- +- !r(i-t.:J {+-i:"'-	 tJh&7 e ",0 -{; '" 0 

-= 
7 

I"'" '"'\ " CJ()t:; 
::: 

,j 

http:3x.'l.+..2x


I 
' 

, 

M
 

II 
i 


1/ 
! 


I: 
I 


II! 
' 

I, 
• 

i 
I 


I
!
 

I

l! 

' I : 
' 

' 
\b

.­
I
!
 

,IV
.

IIil'!U"~i
II 

~ J ,,' 
,.I'.!

'I 
i ,I ~I 

<:j\ 

II 
! 

: 
I! 

J 
: 

I 
' 

Ii 
I 

I'i 
"I 

1\ i 
II


II 
j 

-
~

iI 
i 

c.1 
<-(' 

~
I
 

,--I 
, 

I 


I 

I 


~ 
,C ~
 

l'I 
,.;; 

,C
'r! 

f.I 
\l., 

I/i
~
 

~
 

'W 
~
 

V
 


~
 

tlJ 
\.l 


V
I 


;.: 
~
 

{.
+

'" -9 
~ 

I

(:) N

 

X
 


7
' 

'N 
i'i 

~
\il 

V
l 

X
 

I'll 
<:1\

X
 


S III 
9


.jJ
~

.\
 

~ 
'U

 
)0,1

~ 
I 


\
I:iJ 

IX

r/

'N 
I 

I 

·s 

~
 

·s 
.~ 

?o( 
II)

II)
~

\t) 
,C: 

;{ 
.C 

·c
'/;1(;, 

'Ill
I<.l 

iii 
Vi 

~
)!

~
 

II 

~

,J 
~
 

II 

;J 

J,
IJ 

W
{ 

X
 


~
I::S 

N
N

.s: H
 

.C:
.<::

\1) 
.... 
III


i1
N

 
'I'<

l'tI ~
 

~
 

f""'g 

11'1 f 
I, 


i 
I 


I 


I, 


I trl 
, 

\ 

}j
IJ 

IJ 



I' I' I 

L 

I 
1 

! 

Ii 
I 

II II :1 Ii,II!d'I I , I 

i 

IIII " Ii II 

I ! 
1 

I' 
I", 
' 

: \! 
!I"

\)--
I 

r
\

?!! 
iC

l'­
I 

II 
III I 

: i 
II 

I
i
i

~K)'i\~1 
! 

I ~ 

i 
I 

.~ 
I

Q
; 

, 
I I 

I 
I 

I ~ I 



--­ ---4I't-1---1'( .­ • I~ I' 

-Ll4. 
o +- 9PifL 3 (;O+Cl ) 

-,_.-------~I , r~ 

J/.:)(1/ ~ /-J f-~ 

rf7 


') 'I- ,.-,---" ..--.-.'- ­
____~:L._~__~~__~X-~:::: --.-t, -----­

p f-tp ij =- p,~I-~'f'-----

:: .2.~ 
f1 r"k 

---:' 
- c2 (/?rtj) 

pr'}- ~r ( 
"'- :2 

.2S' 
-----~-::- ._-­

c::.SInce f >0 al1d %>o_?:!:jt. >0 >0 6- 1- q
---'-=---rf-­

" Q~C!-e2-) 

9. ~ ;1:, ( l-~L---~~:-;;-;:r::~~;?;j~.)_ 
'1 

:0 .2 0<:1 < ~ 

Q.e ~4 to 
Ch. "'- dS" 

e 4 



I II 
I 

. 
I 

I 'I 
i

I 
,

I 
! 

. 
,,.-.;. 
:\..oJ i 

, I
1 J 

i 

I 
i 

I I !I
!

I 
i 

_I 
i 

I 
"
1

-
' 

' 
1< 

I 0 
f'()j

° 1 ' 
" 

a~ 
rJ 

II 
~
 

~ 
xII r 

II
N

 
m

 '-.) 
r
(
 

1 
X

 

.~ '"I i 
. 

. 
I 

i I
i, 

i 
n

') I I 
I 


i

,I,I 
I 
I 
I 
I I 


:::::::;:, 


I I 

i 


I 


i 

I ~~ n;..:=
-;-"-" 

~
 

I 
I 




(Jv..es.f.,o';' S­

fk 7._ 4-) (k 2. _ s2 = 0 
a 

I 
----------------~..~-~~ 

k:=. 0, .:l,-~ 

.. (::1) -:l,.rs,,-J5 J () £0, ~,-.:;2L _~_ -'-____ 

'k"" ;;),-.:2 z 

..261­

(jj2~'-Q~~(j(d1-;i) /~(Jl-----. 
Area 1113 C.J) ::: 

__ ~~4J+;20 "' ~~~4)CJ7- - J~-.­
:L -6 

~ c:!: ~~ I 2 :::. -t2-_ 1 
V I .,2 ..2t: 

:::!:. t. . 
e2 ____~~~f!JJL Curve frprn ']) +0 C - C-=:L.~ 

..I, X 



'1 

Are~ o£ f18CG 

(t -I) (3-t-1 ) 
,;zc""" 

[fP) Lei -6 = .2 

< 

<:.. 

area.. ("Lnde.r <turve. 

r: 
( ~I dx.. ~ 

) X­
I 

< t:Z.I'~ c:>; ABeD 

-t?"-! 
.2t: 

--_._------­
.L.el­

t9 =­ ;;2 7T --­
3& :27/ 

.~-----. '-­ --­
) = ::211 ­ 3s/~ r9 

::::.-::--­

5' 
fJ 

/ r 1'", 7 l­ /'- --, 3 
if c.. 

< 0 

-3 

4-.2 

11 

)D 

L 

--------------.~-'-=~-~~~-~~~~-----------------------------

----::--~__:n7___'l------;;,:___-----___::___~hF~------------ -­ -

'f 
:z.7T_3 

...=;= 
;;::.3+~l-



I 
I 


L i

I 

I 

I 


II 
, 

~I 

~
 

'i 

~
 

"\....:; 
'-l. I 

i J 
" 



-7' '" 40 d-v­

=­

;;: .2 ~ -Iqrt-I I - -Ia~-'O7 
:;;> 

goo 
~ '_--'.-:;-___________C__ LC _________ ___________ 

t7)­

;:: 

-~. .L-. I . 11 I ~. riffle 7<41:&'? IS -s: SeLorJas x /() - v>--' 
4-D _ 

2. 

~'£!::.:.1!!.'2i:!~.JC..E~~~~/' _,-_1'_ r----'==-=='-.L--=--=o---~-----=--Q ____ 

:: 10 - ?J 2­

4-0 40 

- itD0 - V 

40 
2.­

(~ 1012 '--' ,/(J)(:j2~~__~~~__=-~~~=v 
VI 

d<f.!' 4-00~v2-. 

,*0-0 

ccix: !tQv v ~ 
d-v- 1­

----~=-~------------------------

http:1!!.'2i:!~.JC


I 
I 

I 
I.­

i 
I

I-I 
I 

1---1 
I
.
 

I 
iQ

 
i 

I 

I, !, /1 I! 
1 

I 

-\ ! 

Il: 

~
 

I I Ii Ii 

I'" i! ii d 11 
' 

Id 
I~ 
, 

I 

1 
I 

! 

rllr-d 1 
I~ IJI 

I 
~
I
 

<
")' 

I 


I 
I 

Fr-r-l--r-+--lL-l-
I 

1
1

.
 

2 
I
­

I I 



I 


: 
I 

1,\ 

I I 
I 

I 

I 
I 

I I 



I 
. 

I; 
I 

I

,,' 

I 
I 

. 


I 
I 
I 


l l ' 

" 

I 


; , 1 


i

Z

i
\.li I 

!
iIt

,I' 

I! 
I 

I


Rl 
I 

I 
I 

I 


I I 




~
 

(tj 
~ 

f 
~
 

{
,~ 

........
a ~ 

I'
~
 

.J
~
 

<:t 
ic::i 

\t) 
-t 

I 
G

 
~
 

\ 

I 
-
~
 

0"\ 
\ 

.s 
§ 
~
 

~
 d

~
 

fit)
a 

C'i
~
 

1\ 
\V 

~ 
I' 

~ 
N

 

j ~
 

IJ I 
rJ

~ 
cI 

II 
fJ

\~ 
:::,.

£
C

b 
G

 
:j 

~
'
 

....J 

• 

''.-,' 
'.

-
.
'

I' ,
~
 

, 
I

I 
I 

\ 

~ 



