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10 marks

e Attempt all Questions
e Allow about 20 minutes for this section

60 marks

e Attempt all Questions
e Allow about 1 hours 40 minutes for this
section
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Section | 10 marks

e Attempt Questions 1 — 10.
e Allow about 20 minutes for this section.

e Shade the correct response on the multiple-choice answer sheet for Questions 1 — 10.
e Each question is worth 1 mark.

1 What is 1+\/§ as a fraction with a rational denominator?
5-243
53
A
(A) .
—5+/3
(B)
13
11-74/3
©)
7
11+7/3
(D)
13

x*-1 x*—4x-5
X —1 A% 1 4x+4
(x=5)

4

(x-1)

4

(x+1)

4

(x> +x+1)

—

2 Simplify
(A)
(B)
©
(D)

3 What is the solution to the equation 81" =+/3* ?

A x=12 ) x=-12 @) x=3 @ x-—;
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4 Consider the relations below.

0] Mapping:
A 1
B 2
c 3
(it) Table:
Name Ed Carol Peter Don Ed
Eye colour | Brown Green Blue Brown Grey
(iii) Graph:
y
24 ff-_--"’f‘
/'//
_//—
[ + + } }
\
e N
,-_-:““‘—-_\

Which of the following statements is true?

(A) Only relation (i) is a function

(B) Relation (i) and (iii) are functions

(C) All three relations above are functions
(D) None of the relations above are functions.
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5 How many solutions are there to the equation siné :% in the domain 0° <9 <720°?

(A) 1 solution

(B) 2 solutions
(C) 4 solutions
(D) 8 solutions

6 What is the value of ab if the lines ax+2y =6 and 4y =bx—9 are perpendicular?

1 1
A) —-= B) =
(A) 5 (B) 2
(C) -8 (D) 8
7 What is the solution to the inequality 3234?
X_

(A) x<-2 and xz-%l
(B) x>-2 and xs—%1
(©) x<2 and xz%

(D) x>2 and xs%

8 What is the acute angle between the lines V3x- y=1and y=0?
(A) 15°
(B) 30°
(C) 45°
(D) 60°
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9 What are the coordinates of the point that divides the interval joining the points A(7,1) and
B(0,-6) internally in the ratio 4:3?

(A B-3)
(B) (3-2)
©€) (4-2)
(D) (4-9)

10 Point A is due south of a hill and the angle of elevation from A to the top of the hill is 35°.
Another point B is on a bearing of 200° from the hill and the angle of elevation from B to the
top of the hill is 46°. The distance AB is 220 m.

If the point O is at the base of the hill, and the hill has a height h metres, which of the
following are the correct expressions for OA and OB?

tan 35 and OB — tan 46

(A) OA=

h and OB h

tan 35° B tan 46°
(C) OA=htan35" and OB =htan46
(D) OA=220tan35" and OB = 220tan 46°

(B) OA=

End of Section |
Section Il commences on the next page
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Section |1 60 marks

e Attempt Questions 11 — 14

e Allow about 1 hour and 40 minutes for this section

e Answer each question in a SEPARATE writing booklet or answer sheet. Extra writing booklets
are available.

e In Questions 11 — 14, your responses should include all relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet Marks
(@) Write (1+ \/5)3 in the form a+b+/5, where a and b are integers. 2
.25 @’
(b) Factorise Z 0 2
4
(c) Solve 3(x-1)=—-5. 2
X+1
(d) Increase the product of (8x—5)and (2x—7) by (4x-1). 2
. m?n  mn*
e Simpli X . 2
(©) plify (nm?)?  (2mn)?
o 5 3 2
f Simpli - - : 2
) plify X* =4 X-2 X+2
(9) Solve the simultaneous equations: 3
a+b+c=0
a-b+c=-4
2a—3b-c=-1
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Question 12 (15 marks) Use a SEPARATE writing booklet

(@) If f(x)=x"-2x*—-x, show whether the function is odd, even or neither.

X+1, if x<0
(b) Consider the piecemeal function f(x)={1-x* if 0<x<1.
x-1, if x>1

Find: (i) f(-1

(i) f(2)
(iii)  Sketchy= f(x)for -1<x<2.

(c) State the domain and range of the function y =~/4+ x> .

(d) Find the equation of the line passing through the point (-1,2) and perpendicular

to the line x—2y+2=0.

(e) Graph the region bounded by the inequations x+y <0 and y>2".

(f) Show that the line 3x—4y +12 = 0does not touch or cut the circle x>+ y* =1.
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Question 13 (15 marks) Use a SEPARATE writing booklet

cosé sin’ @

a) Simpli
(@) Simplify 1+cosé?+(1+cosé')2

as far as possible.

(b) Find the exact value of sec(—60°)sin(120°)cos(240°) .

(c) Solve 2cos@++/3=0 for 0° <O <360°.

(d) Prove coté@+tanéd =cosecdsect .

Marks

(e) Find the area of a triangle with sides of 6 cm, 7 cm and 8 cm correct to one decimal place. 3

(f) A ship leaves port A and sails 50 nautical miles due east to a port B.

It then proceeds a distance of 20 nautical miles at a bearing of 160° T to a port C.

0] Find the distance of C from A to the nearest nautical mile.

(i) Find the bearing of C from A to the nearest degree.
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Question 14 (15 marks) Use a SEPARATE writing booklet

(a) (i) Sketch the graph of y=|2x-1|.

(i) Hence, or otherwise, solve [2x—1]<|x-3].

(b) The acute angle between the lines y=3x+5 and y=mx+4is 45°.

Find the two possible values of m.

3
|
oot

(c) Make xthe subject of the formula — =

S
R ES
|
>

(d) Let A be the point (3,-1) and B be the point (9,2). Find the coordinates of the point P

which divides the interval AB externally in the ratio 5:2.

Marks

(e) From a point A due south of a tower, the angle of elevation of the top of the tower T, is 23°.

From another point B, on a bearing of 120° from the tower, the angle of elevation of T is 32°.

The distance AB is 200 metres.

North

() Copy or trace the diagram, adding the given information to your diagram.

(i) Show that the height (h) of the tower is given by

he \/ 40000
cot? 23° +cot? 32° —cot 23° cot 32°

End of Section 11
End of Examination
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e Write your answers for Section | on this answer sheet.

e Shade completely only ONE answer for each question.
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(+ 3 (1432 (g+ 21z)
Q. &= g g-203 g+ 213
(D) S+ 20z 4+ iz + 23
. - 2 ~ (2
(28Y = 4.3 L+ 78
=12 | = B (S
_ - | = A - = /C mg_%f (c- €)(x47)
Q2. (A o N AP dx et T Sty 4 (e
( FEOLLry ALt 1)

-5
= e
@3 (8) (8(/x+‘ - J_z"f
Y )
P .
41+ 4 = %
Ex+ 8 = =
Ix+ &8 = O
I~ = -8
« = =17
Q4. (& () Foucdin V'

¥
() Dot o fonchin™ " (6], Bawny & (Ed, Groy)

(.‘.‘;} Nof o tumction™ *Doag wt gml.‘;ﬁr#a Jarkial line Host.

Do NOT write anything, or make any marks below this line or outside borders
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Qs. Consider g = 5in® 74
(C\/ il sv/mtioms
_._-_A_-_//_\,__-%g
U&o" U‘(zo’ #
(>) ax+2y = 6 €y = bx = 1
2y = — ax 4+ § ‘}.-_—%.::(—-/‘;
y = x4+ 3 M, = =3
“, = 2
For lpellpmo(-'cu/ar lines my x v, = ~ |
et S
—ab B
% =
ab = &
;(_Q_] /!Qf \}__ (1'2,5‘\ - s —
(=2 < D (x #2.)
3(:(-—2.'} < 4’(1'?—\)3
o £ 4’(1—2\;-- 3(:(-—2)
4(1-2N= 3fn-2) » o© ) 1
ety 2 o
(i-L\}(‘(':L*II\} 7 0 %f
Cilobia. % and DC?%. Yos

‘ ,L(\v"

x < 2

Do NOT write anything, or make any marks below this line or outside borders
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) 9=Fx-)
&8 ()\> ;9( — L/) = [
% X = 9+ | &
EPC - | = () e— A L 9=—°~
- I

<2

& = o’
7 4
¥ Q1A Min= 4:3 1, Y
o m=4 _ A(1D
mx, + WX, e Vi 5
} '/ “x
X = M+ Twn3,
A 91. L &=
o) ; f(z -2
+( ) 3(3) 8lost) ; G2
L = 4tz
° + 2| Mt)z- -+ V“:’l
X = 7 t/% = M+
4(-6) + 3(V)
K = 3 k‘.} = 4—+ Z
. -24 +%
4 = 7
7
I g = — 3
/
F(‘s’ r:}_}

- Tick this box if you have continued this
answer in another booklet.

Do NOT write anything, or make any marks below this line or outside borders

—4—



QI0.

& AT 0 .
.~ 3 o
oo T 220w T -

~ A 3

L h.

o & —

fan26 = 0A tandt = oB

OA » +an3¢’ = | o€ L’ = b

I h

DA = Tz 08 * ot

Do NOT write anything, or make any marks below this line or outside borders
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(0

(=)

(143 = (1+1)« (14]2)

- (1+2fs + N1+ I5)

= (als + é\/(l4— 5 ) 0,
= 2{c « 2. e + ¢ + ¢)¢

= 26 4+ 16 + ¢ + 45¢
= |6 + g&ls. @
by 25 - 47 - (Y- A ®

0

L1}

V4 ~ s
< a s a
—_— //- —
/14'1,5(;- b).
A\ 7N 7

TN =3

2(;(—\\' L ) Y

(=D = 4 — s (x+)

?(xit\,‘: 4 —-5x - §
3x°— 2 = - &, — |
2+ S —2 = O Q)
(}x-—t}(x+.2) = ©
i x = }g - < . Kh
) N\

[l

62— Sl ~ 10x+36+%x-

(8x-)(2x-7) + [#x-0) =

= "= b2x + 34

-1 -2 { 1 =

2
(“—\, Fm n mn Fxmemyenn, n |
2 X = 3
- (_MML) _é?ﬁm‘); V\Zg_ ;M{/x 8 « M;,; n
-
‘4’;{ m (L)
= 7 g
gx m ¢ A ;
o e e @
= x5 * RS = 2ndnT,

Do NOT write anything, or make any marks below this line or outside borders
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S 2 z $ - 3(+d) - 2(x-2)
ﬁ) (£) o4 x-2 T x4z [+ 2)(x=2)
7 . ’ 7
§-3x-¢C - 22+ ¥
- (x+D(x-2)
— S+ 3
(x+2)(x-2)
(1) () Atb+ c = 0 — O
N
a- b +c = - — (&)
20-3b-c = =\ —()
D-@: b-() = 0- (%)
b = & '
b =2 ()
—_— N’
2+ & Ba—-—4b = - <
Cebst. b=2 Za- 4 = — &
a— 8 = —%
3a = 3
a = | (l)
Sbst. az1 & b=2 wdo () : |+ 2+ ¢ = O
T+ ¢ = ©
c = -5 Q)

a:l}L=~Z A ¢ =-38,

Do NOT write anything, or make any marks below this line or outside borders

-



(2) (A= e 2faf (o)

=x—2x+x,

F xF- 2 - @

X - (14— Z:r.z- x\,

e.  A£Lx) # £y and -p(»x)# -

£ )

- Fpuwc;nl.'oh s ne(-%\er gven.  nor oc{o(

(o)
—/

(b HE0)

"
AN
+
W
o

™~J
N

L(2) =Ja—| =\r\.’.= L. g U

? 4
Z
. ) (2)
/‘Y‘ N
- N
(c‘} ‘:}r;w‘l'efte?‘}': X=0. Y= -‘?-!-(_o)l
g: I3
7/\ \):.S;(:-:: (}\: 2 (OEZ\,
\ ol ]2
* Q 2 |Js | g
7
domain = all roal x @
(anae o 7 2 @

AAE )

Do NOT write anything, or make any marks below this line or outside borders
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7(! 9‘
(0() x-JAy+ 2 = O /—-1_}2) W\;s-—
4+ 2 = 2y y - u.=m./x—x\
7 7 T = O
,29 = x4+ 2 t/4—~,2 =—2/x— (‘3\
L/;='/2_;c+l 9#22'2(14‘\)
m.=l/z\/f\ W-2 = —2qx - 2
' }\J/ /
m, = — 2 W = -2=< | (1)
r= / A
] e
(Q‘) Cousidyr A+ Y =0 Tost (0,0) : 4z 2
0\ = —x 07/20
/ x
l): ol o 7 |
9 A Fa(se,

XD |/
L\?y, ;/\ / @,) Teel—/o_,o\' 2 x4 y <o

o+0 fo

s
™~

Trve .

[ax,+ by, +c |
—— \

(—Q 3’;’_*‘{'};4—12 2.6 0( = \Jélz'—l-loz

a=3 \ | 2oy + )+ 2

A = f(’_;}"-l— (4

=z /éu»[*\ iz'

XY, ﬁ Ciele cem‘a&)\ A = Jz¢

(0,0) Q‘y A = F:220
Now‘ al> (aldfv; ol UMQ 0(0€§ VIo‘IL ‘;'oUcL\ oY cu'{' c;\’c/e.(D

/
Do NOT write anything, or make any marks below this line or outside borders
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. cosg sin © cosd (Hcv:rt)) + sin O
— — ‘
ﬂ;\ () I+ cosD N (14 cos®Y ° (1+ cosD)
\_/ <7 7 N 7
29'_8 + co;lg + s.‘:}@
= _( (4 cosg\>z
cos® + )

£w59+ \\’L

i

| ({
______.i—-—-—-—"" _____,'—-’-"" _ —— :/ 7
(L\ cec (- 6003 = cosf—éa°\) = cos300 cosfe® ° Cg,) = 2.
0 (o4 E ﬁ
S (IZO 3 = ¢ b0 = —Z .
|
246 cos (24'0") = = Coséoo = T 75 5
4o’
{ J_/g |/
-, Sec (-—lo")x s (Izo°5x cos (Z‘foo) = Qdx z* 75
. iz
cosbo = % = =z m
N
¥ ¥
() 209 = -3 S A
o -3 w l?oo—g
a co99 =~z /N
-] o ©° o) \‘/\
8 =180-% 1Qo+30 * 80+
]
9 . ‘go\'a1 J'Oo ,r-}- C/-l-

OMEC

/LGGQ angle = ?003
—i i y

(4 LUS. = oD + 4 Z
cosd _5_._412_ .
= ;:5 +  cos® /é)
( ol

c0s?d + sin?P
= sind. cosQ
= F?Mg cofg

{ [
B ¥ :;5 = cosecD. sec® = R.H.S.

Do NOT write anything, or make any marks below this line or outside borders
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£

@ {9«\ /\ - A = /,I‘L/a[asiwc
A =

Tx T @y Sin @{.c(ﬂéwﬁﬁ

o= Lem —___:_h'm
A / 7\ A = a0-33316257...

i C >
b= SCW\ A(ea = J20-2 cmz (‘d’P\l @

2, 2 .z
a-&»\u-—c

cosC = 2ab
<5+ g7~ éz
cosC = 2(1)(9)
cos C = 0 6878
ZC = cos (068 7§>

s C = 4(.5¢149¢6344° U

@ (‘p> | (i) b = _az-f— ¢ - Lac cosE

b = 20 + S0 — 2(22)(59), cos Ho°@

{
3 b> = 3$84. 040287...
b = §9.86(854¢(...

2.
>
£
3
o o

™
O

[

6O navtical m.‘/es (’/)

L ; \iaf—\
e
]
W : sin A sinll0® )
S : =
- (tf) L0 60 @
20 si 1107
st A = éo

ssm A = o0.31%2...

_ ZA = (8° (mreg+ ﬂg{q}

. beaing of C Ao A s 108" T (1)

Do NOT write anything, or make any marks below this line or outside borders
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RN
D 5 6 N Ay e
- NN/ g= oo
: \ {4
NGNS
-z - % ‘4/; 2 32 "=
D
() (i) Congider | 22-1{ = | - 3|
2x<| = x-3 bR 2x-( = - (x-3)
= -2 fi\ 2x -\ = —x+ %
3x = 4+
Lrop. Mo J(a‘pLL‘ |
!Zx~\! < [:(,—— g! for |—2< x £ 7 |(D
(';:) (L\, Y=3x+ $ t)=m>(+‘f’ ©= a5’
- M, = 3 W, = m
[ m, = m |
fanD = [}T—F m,_mz!
| 3 - wm =
fon45° = [}( + 3m

Do NOT write anything, or make any marks below this line or outside borders
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5 - va 32— m
l\(ow,‘ [ = (4 3m ov i = 4+ Zm
[+ 3m = 2 - m ~(42w) = 2w
Fwm = 2 — (= 3un = 22— m
m = |/7, @ - 2m =
PG
Q) (& w x-x
. S
m(x,= ) = o (x= x,) 0
M, — mxX = WX - i,
MA, 4 N, = MX 4+ A e

M‘D(z_ -+ l/\xl =i

P (m-f—m)

WAA, + N,
YA+ I = > &
M + nx,
— 2 & o O,
LYy x; Ya
@5 (AN A(B,—\\ 8/‘1.2_\ Mm:n = § L —7
N 7 = / T 7
M, + NI My, + ny,
X = WA+ Yy = M+ n
S(D + (D) (@) + (DD
X = S -+ (-—Z) B - k/\ = g-f-(’-z‘)
45 -4 - 10 + 2
X = Z \) = ; o
1 = (3 @ @ 8 = 4’
) /
o 3, 4)

Do NOT write anything, or make any marks below this line or outside borders

-3 =




North

b1 11 3

B
A 2Joowr
(e) (&) Let To = h metreg " —
o .-—‘/ /
(W AdoT tan22 = Ao
F L\ g
" /0
- AO = anz3 m
W \ =g
[ ABOT | tan3z° = "E’E |
BO = Tfamrz® J
: [~]
No‘i"e._ Haat LADEB = 60
US:H:‘ He cosime rule;
N L
AR® = A0% + gok—- 2 [A0Y/80) coc 60° %
k > = < LA L\ 7 Ih //
2 —r —_— —— o
L00 = (—1;:23'\, + (-f‘n%z“} - 2-(-&..‘2;')(&‘.32*’5 cos 60 @
hZ h* h l
-+ 40 000 = -fm: 23° + —{-ahzgz" = tanz?® +anzz’
—— e e
. 2 - K
o 40 o0 = At 23° i o 32° 4an23’ ’(‘ah§z:
40 o000 _
2 { ’_‘__/ "__. ___'_,__.
so, h = r+':‘z.z° T etz ~ -!—-,,-,,;z'xhn;z-Y
1 —L >
/r 40 o000 6
2 Z o L
cof 23° 4 cot 32° - cot23 cotz2’

I

- Tick this box if you have continued this
answer in another booklet.

Do NOT write anything, or make any marks below this line or outside borders
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