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Question1 o

|  6x-8 .
The rational function —; expressed in terms
x°=3x+2

of partial fractions is:

ﬂ 2 4
21 x-2

B 2 .4
x+! x-2
C 24
x—1 . x+2
D .._i_+_..2__.
x+1 x-2
E. ...4_4__2.....__

‘Questionz .

X—a

-1
If —% —  —=x+a ,where a=0, £1,then x is
a
eqgual to:
A. a
B. —a
C. ala+2)
a—1
b, a’+2
1-a

D a(a® +2)
E) T
l-a

CAS

If z = x + iy is any non-zerc complex number, which of the
following is a false statement?

A. z+Z isareal number v~

B. zZ is a real number ¥~

E_

c z'= v~

zZZ

D. i(z—E)isareaInumber/

z .
@ = isareal number A
z

2=+ Yt
Zz —”-.ng“

5(2_2): ;!yrxp =-2y .
,'C-I—E; X x+;f‘
x,af xf(jl’

- xz-ﬁ"“-rzxﬁ '

x'l_tgl




“Question4

1 .
sinxTcosx’s equal to:
A L

* cis x
7 cis (—x)

9 sin X cos x
cis (—x
C. #
sin (2x)
D. cis (—x)
E cis x
) isinxcosx

jeos + 1L

7 oS )€

= Fwsx - pinx)
/2754‘7;3& €8 3C

£is (-3¢

ginx s X

-

‘Question5

When \/—E’; — iis divided by —1 — /, the modulus and

Argument of the quotient are, respectively:

in
A. 2Af2and —
12

-1z
B. 2 and
\/_ 12

™
D e

11z

=

24J2 and

E. \ﬁand 111—2”

‘Question 6
.27
(cis(—))°
The modulus of the complex number ————— is:
2i{L+/3)
A. 4
2
C 1
1
D3

)=

A)

6
| (%L
Hae (%\
Mod (%\ = ‘l[:’
i
My ()= 3o




Question7 o o

The area of the quadrilateral ABCD (shown below) is

closest to which one of the following?

A. 24 cm?
B. 27 cm?
C. 28 cm?

D. 31 em?

33 cm?

i(s‘f 7+ 8) =10

AC- 6y +1& =g

A

1

i)(é»‘f r 4.8

38Y
25

A =Jw0 (2)(5)
= V300

Tofa| =V300 *
= 32.6&8

28y
Z¢

‘Question 8

sin(7 + 8)x cos(37 — )
cos(—8)x cos(z + )
to which of the following?

The expression can be simplified

A —sin@x cosd
p. sin@xcosf
C. tan @

9 —tané

E.

o

cos@

sin &

,ﬁnw).éiﬁﬂf

cos (8) . /6 6

= — fan (9)

Questions . 00

The value of x in the diagram above is which of the

following?

A. 42 em
4\/—6— cm

C. 6 cm

D. SJE cm
E. 8\/5 cm

1




Question10 . . [ oo

The diagram shows the position of two points Pand Q
relative to M. If the bearing of M from Pis 260°T and the

bearing of M from Qis 35° T, the size of the obtuse angle

PMQ is:

A 115°

B.  120°
(€) 135°

D.  150°

E. 165°

!
[

°
-
o

L
~+
(VS
V'\

Question1l -

A sphere of radius 6 ¢cm fits into an inverted cone with a
semi-vertex angle of 30°. If the centre of the sphere and
the centre of the base of the cone coincide, the height of

the cone is which one of the following:

A 6cm
B. 8cm
C. 9cm
(@ 12 cm
E. 15cm

1
The graph of y =————— will have two vertical
x+2x+k

asymptotes provided

A. k=1
B. k>1
C k=<1
4@ k<1
E k=1

=Y - C"lxlxl‘—)
= Y-YHl
A>S o
(=) 70

e {4
le £ 1




Question 13

An ellipse has parametric equations x =4 cos¢ and

v =3sint . The coordinates of the x-axis intercepts of its

graph are

A. (-4, 0) and (-3, 0)

B. (=3,0)and (3,0)

of (0, —4) and (0, 4)
@ (—4, 0} and (4, 0)

E. (4,0)and(3,0)

2 2
~2C—‘i‘ = |
6 %

2 y

o= :

> = 3y

The locus of the points P{x, y) which satisfies the property
that PA + PB = 3 where A is the point {1, 0) and B is the

point (-1, 0 is:

A.  astraight line segment
@ an ellipse

C. a circle

D. a hyperbola

E. aparabola

of the arithmetic sequence t: {6, 11, 16, ...}?

A. 20
B. 21
@ 30
D. 51
E. 72

What is the diffefence bétween the'4th an'd tlhe iOth term ' T

For a geometric sequence, the fourth term is 4 and the l-’ =

seventh term is 32. The second term in the sequence is: t‘; ': 32= a Y'é

A 0 ré _ 32

g L Ty

- 12 r:>=%

5 9 r=2 A= ;"
E 4 fo=ar= Ly 2=




‘Question 17 o e el

The sum of an infinite geometric sequence is 7.5, with the Con = _— = 7; G Y= 0.4
common ratio equal to 0.5. The sum of the first three a
terms of the geometric sequence is closest to: 6.5 = +5
o= 3 47’;‘
A. 6.5 " )
a(r -}
6.6 S32 —
C. 7.4 - 3
. zis{os-1)
D. 7.5
E. 7.6

Question18

The sum of the first n terms of the geometric series

1-3x+9°—27C + .. is:

A. 3000 n
. X S ) a (f - ‘)
B. (~3x) U 3
g
@ (—3x)" -1 = M
~3x-1 (_ 3}6} -1
{=3x"

D Ex-1)
(_3X)n—l

E. 3x(3x—-1)

A chord of length 8 cm is drawn in a circle of radius 8 cm.
The area of the smaller region inside the circle cut off by

the chord is:

A,  16(2n—1)cm?
n 3
32(‘3‘ - %J cm?

n 1) )
C. 166_2 cm

D. 13.6cm?

E. 38 ¢cm?
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Question20 - - ‘

cess

Which one of the following statements is false?
cos 0 = cos (90° + 0)
B. cosB=cos(-0) V

1
sec O

C. cos O = v’

D. cosB=sinBcoth ‘/
E. sec?0=1+tan’0

(o) b :Syf?’a cos O

Multiple Choice Answer Table

1 2 3 4 5 6 7 8 9 10
A|F| E|B|LC|E!E| D| B|C
11 12 13 14 15 16 17 18 19 20

plD| Dl lclc|B C|BIA




SHORT ANSWER/EXTENDED RESPONSE QUESTIONS <

Question 1 (6 marks)

A new style of street-light is being installed on sloping ground
{as shown). It will be supported by two wires, one attached at a
point 12 m from the base of the pole (at ground level), and the
other at the top of the top, 32 m from the base. The lower wire
forms an angle of 35° with the ground, and is secured at a

point 15 m along the sloping ground from the base to the pole.

al Show that ZABD =45°48' to the nearest minute.
1S 12

r—— i

sinB  Sinx?

« - § —_—
(=

g = )
= §s°yg’ a5 V‘cf,ﬂm‘i’ed.

b) Find the length of the lower cable BD correct to three decimal places.

» O&

/. BAD = 180 -35°~ LABD =

. @ B3P 12 @
= qq.’qg} . S’-n?)s—o
Sin LBAD v
BD" = 2 1S3 9 x1LalS cos LBAD - 0 sin 99-145] O
= |
$in 35°
BD = 20,653 m. )
g S20.653m
%
i
f
c) Calculate (to an accuracy of three decimal places) the length of the upper cable CD.
[ cep = 180"~ LABD @ & acl’
T : 2. .
= 134.1951° 05 3% 167 2430k Sx 05 9T 1481

cp = 1402. 40>
D = 37 . 419 m @

cpF= 200+ 5D” - 2x204BD ¢ Legd

D= 3F-H4499m
0

{2+2+2=6marks)




Question 2 (5 marks)

When two circles of radius R are drawn inside a larger circle of radius 2R, a smaller circle (radius r) can also
he drawn inside the larger circle. The smaller circle touches the larger circle and the circle with radius R as

shown in the diagram.

a) Use Pythagoras’ Theorem to write an equation connecting R, hand r. @

(Rar)™= R¥+ (r+hl™

1
0% 2Rr+ 7 = R*S P 2rh b 2rhab” (@)

S =
SRer =2rh+h or R 2pr
b) Write another equation expressing the radius of the large circle R in terms of h and r.

Lqrﬂg 6[-'("(/’/& )"'ﬂd-‘uzs - QK
2 = h+2r ov

R = L (he2r) @

c) . Hence calculate in terms of R, the value of the radius of the small circle.
h= 2@ - a0
=
Cub ol AR~z &Ch 4 h o* @
QR = aF(;lR-J—") + (Z'R -

I2Rr = Y Ry HT™ HR>=§rE& -
1>~ bRy =0

2r (2R —37)=0
~3r=0
A’S R?O 3—‘1 5 . @
A re TR

[Oﬂuf metod Js Foss ibk) (2 + 1+ 2 =5 marks)



c)

Question 3 (13 marks)
Given z=1+2iand w=2—j

a) Show that

i) Z—-Ww

LHS = (4

T
g~
~
Il
[~

T ®
~

i1
<

z
b) Express —in polar form.
w

z 42t 24t
W 91 Zxt

—

7=

.

= 1

= (s (%)

F4
Hence express

= in polar form.
w

£||™

- (1) RRS = (l—zz)”{zﬂ)
s ) =31 @
@ ., LS = RS o e-ﬁ:im&md
2
YLHS - W ‘
- 1 =2
2l
= ~1

0

L = RIS oo requited.

0,

10



w
d) If z=rcis@and w=r,cis¢ show that r; =r, and that & —¢=—

Q

2
2 _fiash g (K %_z:@cnﬁmﬂﬂll =1 =%
W mas® z @ TN ({_M-e{—.?;“

i )

B §
- % b =2 ond tan@ 73
7 b (8 -0) = 0 =L
v, =T @ ) I,‘i'hﬁmemnd)
v { d _ g_—-f—‘z]' @
an i @ = 223
e—' =-Z — uy\p[,(,&\‘n.ﬂd
> vequind o 0-0 0 an g
e)

On the complex plane below draw the triangle OZW whose vertices are the complex numbers
0+0i, z and w.

Im(z)
T 5 Ine ()G\f &offé”'}r igm‘h?
T I for cliaving o
|+ \rs’ WU JG tﬂ ﬁ
J’m'.m:]
k| | > Refz) '
') .
. -Nw (decluct mateif
1 Seale ﬁﬁﬁﬂff‘f not
1 E&own)

f} Calculate the area of triangle OZW n
oi=21=VE hoo L gVEe VT R8I 2 0,
o= wh=Ns =5t ()

) 2ow=6-0=% 2
\(; ‘E? 1o _ 5 ((242)+2+1+2+2+2 =13 marks)
0 2 h=N%"79 “ V2
3 h=hebrh
b
= “"z__f \’TO * \’r;
y =
= _—2 uni ¥

11



Question 4 (5 marks)

Im(z

b

On the Argand diagram, OABC forms a square. A, B and C represent the complex numbers u, w and z
respectively.

B W

4 Y=a+bi

o)
.

T Re(D)

a) By letting u=a+ bi, showthatw= {1+ u.
‘ @_Pi)u:(l—ti)(mbf)

= (a-b) +lavb}y

\ul:—?‘:m Cj

,‘,{E =1 qumr&)

| (14 f)u\ =Ja-b) + J (b
= \} J[ﬂl*bt)

7 s re= l"JIz N N @
() ((aw) = Jul @)
2 (a+b*) :}MW
m ’w,,_, 2. (ah")
¥ Cince W= ICHI')U\ @

O
(Olar pulled 15 possPie
b) If u=5+12ifind;

(i) w

v

= (1aDu oo gl

W = (H f)( S"t'l'?«l.)

s a2 461 -1

= -F a0} ©
(i

the complex number representing M, the midpoint of AB.

mfdfm‘nf' AR = (—}L.;g) + (G’--{- 17-) ;
2

2

G)
:-—|+2—'g!: @

(3+1+1=5 marks)
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—
Question 5 (9 marks}

The diagram shows an isosceles triangle AOB, with OA = OB = 2 cm, and an isosceles triangle COD, with

OC = 0D = 4 cm. Angle AOD = 90° and angle COD = x°. The sum of the areas of the triangles AOB and COD is 5 cmZ.

D
a) Show that s = 2 cos x + 8 sin x. . .
bta AOCB = 2 x fxUusink = & SinX 0
Aen AOAB = /Jz‘{x()/xl X S$in {%"-x): 2008 % @m

S S s ADAR + AOCB = 2¢0s X+ 8sinX ‘
20 ru,mrz,d

A

b) Express s in the form R sin (x + a), stating the value of R and « in exact values. 2cm

G

Ro= Jgu2* | . N
~ 2@—— @ 5 L0SHtESinX = 2V sin (x +tan (q))
2 - f ]
tand = ’{g"’"#_ or. 213 sin (x+ 511y (TT?)]

- [\ L
A = Jfﬁn (*—l) @ or er cin <7£,—£-505'H1 H’}‘[qi.j))

c) Given that x can vary, find the following and give your answers in degrees to 2 decimal places.

(i) thatvalue of x for whichs=6. :
2F sinlo + tan (7)) =€
o = 32.65° @

(i) the maximum value of s and the corresponding value of x
$=a13 max. @)
gin loc +tan” (1) =1

> = 35,96° 0,

(i) the value of x for which the area of triangle AOB is half the area of triangle COD.

AKOB = 3 A0cD
2008 x = Fx&sinX O,
Qcosx = Y sinx | @
fanx= L

X = &é 5'% ’ @
(2+2+1+2+42=9 marks)

13



Question 6 (10 marks})

A circular board is divided into concentric circles of radii 1cm, 2cm, 3cm, etc as shown.
Show that the areas of the regions form an arithmetic sequence. Note that A; does not include A;

and Az does not include A;.

a)

A[ =Tl 4 IL:" f @ s A2
or = (e o (n)
A}L W,Xl) Al '3r @ /'/” An’t

As =(1x3) () =s (%) \
o= )
d=3n-N=5M-3N must chou M -

- 9. bobhy d= rffn D-{an-1)) = 2.

]—Rnwf Aven fvrms ardl, meht s Wenie -

= {an+1)
= n~)

b) Another board is designed such that its areas form a geometric sequence.

i} Find the common ratio.
A=
ho= x|
Ag, = TLx (

: ﬁwshlmy A
Az L d
bom Sr= Z} = AZ' = 3 @ "'F {0 priton Y‘dwl'\ho = '!é'_ @A

i) Find the total area of the board if this pattern continues forever.

Sm:‘i:"’l{_ :Zrl, @A

Byeq -
e o
z) - ( = 4

e

14



c)

A third board is designed such that each area is an equilateral triangle. The inner triangle has side
length2 ecm . The next triangle has side length x cm. Given that the area of an equilateral triangle can

be found using A —£a2 where a is the side length, then find the value of x if the areas have a

) 1
common ratio ofE.

L,
2
=3 %-1) @
= AZ :_1-
N
po=th (B)

Question 7 {8 marks)
In this question, all distances are given in million km.

L _)J?s/
1) =%
x® g+ L @
Y 2.
2
A |
;zc -V en XD @

(3+3+l+3=10marks)

A particular planet P1’s orbit around its star has the locus definition SP + BP = 12, where the star has co-ordinates

S= (_31 O)r andB= (3! 0)'

a) Find a Cartesian equation for the orbit of the planet.

V(3 ) YT+ N(x-30Y"
brghy = wy -2 Gy

2y m =~ x4+ 1Y

2\ -3y =X+

Yot - T Bty X RUATH Y

2ot +uyt= 106
4 A i 2
X3

15

@

-+ ?g’(””ﬁ/’%ﬁ

@)

0 *_

02 d+iz44-3 =
d= 4

g = 36

b =
I




b) Sketch the planet’s orbit. Label all intercept points, foci and centre.

y

b N [ M S

b ]
4

[M - Qh&izf‘,
/m - inéaad;ff
Jg - f;‘:é{ + (eule

c) Another planet P, has a circular orbit where SP = 1.5. It takes 300 days for P, to complete its orbit.
Assuming it travels at a constant speed, what distance will it travel in 100 days? Give your answer

to the nearest kilometre.

300 d&ag on full erele

L= a0y
= 2 xl¥

66 51&24 s 5 of ecole

‘,C: il wmillien b b @

oz f- 2=
= 2pilxdd
2

{3+3+2=8 marks)



Question 8 {4 marks)

The diagram shows a rod AB of length 2d units. The end A moves along the x axis and the end 8 moves along

the line x = g. AB makes an angle 0 with the x axis.

=

a) Show that the coordinates of M are (g + d cos 9, d sin 8).

Mye =+ deos B . [\&m
Nﬂ - Ol Sl‘ﬂe @ dsl”a

dew 6
. H - Ca_tdwsaldgfnax

P .

D‘J‘&L.?Y‘am can be
ued oo workirgs

b) As the rod slips, 8 changes. Let x= o+ d cos 8 and y = d sin © be the changing coordinates of M. Make
cos 0 and sin 0 the subject of these equations, and square and add. Find the Cartesian equation of
the locus of M as 0 varies.

X -a
tos & = 4

)
sinl = %T @
os*e-+ Sin 6 = |

2 1 '
(3(.-(1) -+ ﬁ___ - @ : (2+2=4 marks)

; (oc-a)t+ tjl =d” @
C= (o, o)
r=d.

End of Exam
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