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e Attempt all Questions
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Section | 10 marks

e Attempt Questions 1 —10

e Allow about 15 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 The formula for the volume of a cone with radius r and perpendicular height h is given by

| . . . .
V= 3 w~h. Which of the following correctly expresses r as the subject of this formula?

A r= %
(B) r= %
C r= :—i
(D) r= :g
2 The solutions to 3x” — 4x — 4 = 0 are
@ 3.2
® 3 -2
© -3.2
© 5 -2
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x-3
What is the value of lim ————?
x=23x —x—-6

(A) -3
B) 0

1
©) 3
(D) 3

For the function f(x)= 1 in the domain -5 < x < 5, state the range and the equation

of the vertical asymptote.

A »= —%andy > %, x= _%
B »y=s —%andyz%x:%
(©) _%S)’S%,x— —%

0 —gsysz.x=s

The solution to the equation 3% ' = 81 is:

3
(A) x=3
(B) x=2
© X= %
(D) xX=6
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The graph of the function y = sinx is shown below. What are the coordinates of the point
P?

(A)  (180°,0)
(B)  (360°,0)
(C)  (540°,0)

(D)  (720°,0)

_ 1 o
The solution to .~ = 6, when graphed on a number line, is:

(A)
< o ® >
0 1
6
(B)
© 9@
0 1
6
©)
& @
0 1
6
(D)
< o o >
0 1
6
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The inequalities that best describes the region below are:

Y
b
51
"___--—-...__\\
- ~,
d W
A \
/
/ N\
/ \
I \
i \
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— |
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\\ /
\ 1 /
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\\_\ ”//
-5 4
]

(A) A>3 > —1, x<2
(B) x2+y2<3,y>71,xs2
C) X+y<3,y>-1,x<2

(D) x2+y2>3,y<—1,x22

Town B is 80 km due north of Town A and 59 km from Town C. Town A is 31 km from
Town C.

NA
B
59 km
80 km
C
A 31 km

What is the bearing of Town C from Town B?

(A)  019°T
(B)  122°T
(C)  161°T
(D)  341°T
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10 Which graph best represents the equation y=-4""?

(A)

(B)

(©)

(D)

End of Section |
Section Il commences on the next page
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Section 11 60 marks

Attempt Questions 11-14

Allow about 1 hours and 45 minutes for this section

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

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

Question 11 (15 marks) Use a SEPARATE writing booklet
: 11 1, . L
(@ Finduin ]7 = + " if f =2.34 and v = 7.61. Give your answer correct to 3 significant 1
figures.
4n 2n

b) Simplify ————+ 3" 3
(b)  simplify ~—

(c) Solve the following system of equations simultaneously. 4

(d)

(€)

Jutv-4w=-4
u—2v+Tw=-7
4u+3v-w=9

Simplify, writing your answer with a rational denominator: 3
5 3

6-B 5+8

A lighthouse is situated at the top of a cliff, and a boat is 150 m from the base of the
cliff. A person on the boat measures the angles of elevation to the bottom and top of the
lighthouse to be 30° and 40° respectively.

(i) Draw a diagram to represent this information. 1

(if)  Find the height of the lighthouse, correct to the nearest metre. 3

End of Question 11
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Question 12 (15 marks) Use a SEPARATE writing booklet

8+ 14x+3 12x% — 6x 18x% — 6x
(@ Simplify "
X

X~ =)
—10x+3 4x +5x+1 dx"+x-3

(b) (i) Solve |2x|=|x+3]|

(i) On the same set of axes, sketch the graphs of y=|2x |and y = |x+ 3|, including
any points of intersection and intercepts.

(iii)  On your diagram, shade the region where y < |2x|and y = |x+ 3 | hold
simultaneously.

. 3 3
simx + cos'x .
(c) Prove ———— = 1 —sinxcosx
siny + cosx

< 0 and graph the solution on a number line.

1
(d) Solve -~

End of Question 12

Page 9 of 11



Question 13 (15 marks) Use a SEPARATE writing booklet

3 .
@ If cosb= — 2 and sin 6 > 0, find the exact value of cot 6.

(b) Solve J3sec 20 = 2 for the domain 0° < 6 < 360° .

2

X x< =2
(c) Given f(x)= -;»x 2<x<2
x x>2

(i) Evaluate _f(-1)+f( 2 %] :

(it)  State the range.
(iif)  Sketch the function.

(d) Inthe diagram below Q, R, and S, are on level ground and SP is a tower, i.e
£2PSQ = 2£PSR =90°. From Q, the elevation of the top of the tower, P, is 8°. Also, the
distance between Q and R is 1200 m, £SQOR = 67° and £SRQ = 49°.

P
h
80
-
S
0 67°
R
] 1200sin 49°
() Showthat O =-——m"
sin 64°

(i)  Find the height of the tower, h, to the nearest metre.
(iii)  Find the angle of elevation of P from R, to the nearest degree.
End of Question 13
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Question 14 (15 marks) Use a SEPARATE writing booklet

(a)

(b)

(©)

(d)

(i) Factorise 30+ 3 —x— 1.
(i)  Hence, or otherwise, solve 3tan’® + 3tan’® — tan® — 1 =0 for 0° < © < 180°.

2

Find lim ———— .
x— oo (x—1)x—-2)

Is the function y = x’ - 3x° odd, even or neither? Show all working to justify your
answer.

From a lighthouse, L, a ship, S, bears 053°7 and is at a distance of 8 nautical miles from
the base of the lighthouse. From the lighthouse a boat, B, is on a bearing of 293°T and
is at a distance of 6 nautical miles.

(i) Find the exact distance of the ship from the boat, leaving your answer in simplest
surd form.

(i) Find the bearing of the ship from the boat, giving your answer to the nearest
degree.

End of Question 14
End of Section |1
End of Examination
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Question 11

(a)

(b)

(©)

=1

3(-2)+v—4(1)=-4
v==06

2 progress marks
2 mark total u, v, w

11,1
f ou v
1 —l+ 1
234 u 761
u=13-37901...
=3-38 1 mark
2411 X 3211 .
8" x 6"
2471 x 32n
T —— 3" 1 mark
27" x 2" x 3"
24n X 32n
=g, *+3 1 mark
N x 3"
:371+3H
=2.3" 1 mark
Jutv—-4w=-4 D
u—2v+iw=-7 @)
4u+3v—-w=9 3
Multiply (1) by 2
61+ 2v — 8w = -8 *)
Multiply (1) by -3
Qu—3v+ 12w=12 5
Add (4) and (2)
Tu—w=-15 (6)
Add (5) and (3)
Su+ 1w=21 @
Rearrange@
w="Tu+15
Substitute into (7)
SSu+ 11(7Tu + 15)= 21
-Su+ 77u+ 165 =21
T2u=-144
u=-2
w=T7(-2)+ 15
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5 3
@ —h s+
5 6+B 3 5-3 o
:6—\/§x6+ﬁ_5+£x5—£ 1 mark for rationalising
30+5{3 15-3{3

36-3 25-3
2(30 + 543) —3(15 - 33) _
= 73 I mark for common denominator
15+ 1943
= %6 I mark

(e)
(i) 1 mark for diagram with angles and base length labelled.
h
40° C (Cllﬁ)
30°
y [
150 m
. C
(i) tan30= 150
¢ = 150tan 30 1 mark
h+c
tan 40 = 150
h+ ¢ = 150tan 40 1 mark
h=150tan 40 — ¢
= 150tan 40 — 150tan 30
=39-26...
=39m 1 mark. M UST be to nearest m,
ROUNDING QUESTION

End of Question 11
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Question 12

(a)

8x” + 14x + 3 y 126" —6x 18 —6x

82— 10x+3 47 +5x+1 4 +x-3
C(4x+ 1)2x +3) 6x(2x — 1) (x+ 1)4x-3) L o L
=3 Gt It 1) X 6x(3x — 1) 1 mark each fraction factorised (3 marks)

2x+3
T 1 mark

(b)
() |2x[=[x+3]
2x=x+3 or 2x=x+3
x=3 3x=3
x=-1
1 mark each value of x
(i) 1 mark correct lines
1 mark for labels of intercepts AND intersections
(iii) 1 mark correct shading
y
12 +
Y =[2x]
9L ~
a AN
i y=h+3
: : : : ' : : ' : —> X
-5 4 3 -2 -1 1 2 3 4 5
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(©
sin3x + cos3x

- = | — sinxcosx
sinx + cosx

. 3 3
SN x + CoS™x

LHS = —
sinx + cosx , ,
sin x)sinx — sin xcos x + cos x =
= (M ) 1 mark cubes factorisation
sin X
= sin’x + COS°X — Sin XCOS X 1 mark for division
=1 —sinxcos x | mark for sin’x + cos’x = 1
=RHS
d l <0
(d) X i
Solve
1
x——=0
X
¥-1=0
x==1 1 mark
x* 0
x< —lor0<x <1 1 mark including inequality sign on 0
-2 -1 0 1 2 1 mark

End of Question 12

Page 5 of 9



Question 13

3
@ cosB= - 2 and sin @ > 0, therefore 2" quadrant.

ﬁ 4
[]
-3 ] ]
LcotB=—F2 1 mark for fraction, 1 mark for sign
ﬁ
(b)  Bsec20=2 0° < 8 < 360°
2
sec 20 = E 0° < 20 < 720° 1 mark for domain change
20 =30, 360 — 30, 360 + 30, 720 — 30
=30°, 330°, 390°, 690° 1 mark for 30° and 330°
0 = 15°, 165°, 195°, 345° 1 mark for halving

(©)

0 rener2))

1
=3 X (-Dt+ 73 1 mark
2
=2 I mark
@i y= -6 1 mark

(iii) 1 mark for lines and shape
1 mark for boundary points
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(d)
(i) 2OSR=180-(49 +67)

= 64° I mark
In AQRS
QS 1200 l "
sin49  sin 64 mat
_ 1200sin 49°
sin 64°
. h
(i) tan8= S
h=QS tan 8
=141-613 ...
=142 m 1 mark
RS 1200
(iii) sin67 sin 64
1200sin 67
RS = T ein6d 1 mark
tan (£ PRS) = i
an ( ) RS
=6-57...
=70 1 mark

End of Question 12
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Question 14 (15 marks)

@ ()

3+ 30 —x—1

=3°(x+ - (x+ 1)
=(x+ D3 - 1)

(i)

Use a SEPARATE writing booklet

| mark

3tan’0 + 3tan’® —tan®—1=0 0 < 0 < 180

(tan® + 1)(3tan’® — 1)= 0

tan@ +1=0
tand = -1
0=180-45

=135°
OR

3tan’0 — 1 =0
]
tan26 = 5

+1
tand = —

B
6 =30, 180 - 30
=30°, 150°

| mark

(€)  Forodd, f(-x)= —f(x)
f(x)=x"-3x
(=)= (-x) =3(-x)
— x7 + 3x5
—(x" - 3x)
—f(x)
«~ the functionis odd as f( —x)= —f(x)

1 mark

1 mark

1 mark

| mark for dividing

1 mark
I mark

| mark
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(d)

8 nautical miles

(i)
BS> =6+ 8> —2. 6. 8cos 120 1 mark for 120°; 1 mark for substitution
-1
=136+ 64 — 96. {7]
=148

BS =J148
=237 1 mark
(ii)
sin £SBL  sin 120

8 2J37

8sin 120

237
£LSBL=34-7 ...
= 35° I mark

sin £SBL=

ZNBL = 180-67
=113° I mark

- LNBS = 78°
& The bearing is 078°7. 1 mark

End of Question 14
End of Section 11
End of Examination
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