General Instructions
¢ Reading time — 5 minutes
o Working time - 2% hours
e Write using black or blue pen

s Board approved calculators may be
used

e A table of standard integrals is
provided at the back of this paper

¢ All necessary working should be
shown in every question

e Start a new booklet for each question

MATHEMATICS

Final Preliminary Examination

Friday 3" August 2012

Total Marks — 85

* Attempt questions 1 —15

e Answer questions 1 — 10 on the
multiple choice answer sheet provided

s For questions 11 — 15 start each
question in a new booklet

Question Number Mark

1-10 /10

11 /15

12 /15

13 /15

14 /15

15 /15
TOTAL: /85

THIS QUESTION PAPER MUST NOT BE REMOVED FROM THE EXAMINATION ROOM

This assessment task constitutes 50% of the Preliminary Course Assessment.







I A battleship A is 260 k m due west of a lighthouse L. It travels a distance of 120 km on a
bearing of N62° 15” E to position C.

NOT TO SCALE

A 260km L

The distance from the lighthouse to the battleships position at C is:

(A) V2602 — 1202

(B)  V120% + 2602 —2 X 120 x 260 X cos62° 15’

(C) V2602 + 1202 — 2 X 260 X 120 cos27° 45’

sin 272 45' %260

) sin 620 157
2. Evaluate x.
)
2K 61°
42
NOT TO SCALE
(A) 56°
B) 92°
Cy 69°
(D) 50°
3. For the quadratic equation y = ax” + bx + ¢ and where g > 0. The minimum value will be:
4ac—b*
@A) =

(B)  Negative

4ac4+b?
©
(D) b%—4ac

2a



The percentage of sugar in a proposed drink is 6.8%. The health authority wants this to be
reduced to less than 2.475%. What is the least amount of water that needs to be added to 1
litre of this drink in order to achieve this requirement?

(A) 2747 mls

(B) 1750 mls

(C) 2750 mls

(D) 1747 mls

Which of the following answers is equivalent to 2(2— 1) + 251 2

(A) okt2 g
(B) 4kl _ o
C) 45-2

O 202<'-1

Write V,; 7 + ﬁf %5 - \/‘3%3 as a single fraction
(A) 8vs + av’is— 3-3/3

®) 8\[§+8J§—3+3J§

© 8{5—2\,’?3—3\/5

D) 8/5-2V2-1-+3

The solutions to the following equation [2x — 5| + |x - 3] = 13 are:

(A) x=5,21
B) x=-5-=

3
© x==521
D) x=5="



8.

Which of the following answers only includes functions:

(A)
(B)
©)
D)

Y




10.

Complete the square 9x + 16x

(A)
(8)
(©

+._ ——
b g-i-

Ox? + 16x + 64

x + 16x + 64

2 . l6x 64

Solve V3tan2x —1 =0 for — 180° < x < 180°

(A)
=)
©)
D)

30°, - 150°
30°, 210°, -150°, -330°
15°, -75°

15° 105°, -75° -165°

End of multiple choice section



ANSWER QUESTIONS 11 - 15 IN THE ANSWER BOOKLETS PROVIDED.

Question 11 (15 marks) Use a SEPARATE writing booklet.

(a)

(b)

(©)

(d)

()

®

Simplify 8v48 + 23

Rationalise the denominator
2+/543

Express 0.00001055721 in scientific notation correct to 3 significant figures.

i39z

Evaluate {o2e)?—57

correct o 3 decimal places.

Solve the equation (x — 3)> = 4

L NOT TO SCALE

@

™
i/

ABCD is a thombus, AX is perpendicular to BC and intersects BD at L.

Marks:

(i) Copy the diagram into your examination booklet and state why £ ADB = £ CDB. 1

(i)  Prove that the triangles ALD and CLD are congiuent.
(iii)  Show that ZDAL is aright angle.

(iv)  Hence, or otherwise, find the size of 2LCD, giving reasons.

2

1



Question 12 (15 marks) Use a SEPARATE writing booklet. Marks:

(a)

(b)

(9)

(d)

(e)

(0

Express 1.026 as a simple fraction. 2

A triangle has sides 7cm, 10cm and 12c¢m in length. Find the size of the smallest angle,
to the nearest degree. 2

NOT TO SCALE

—

The diagram shows a point P which is 30 km dﬁe west of the point Q. The point R is 12 km
from P and has a bearing from P of 070°.

)] Find the distance of R from 0, correct to the nearest km. 2

(i)  Hence find the bearing of R from Q. 2
. sb . b? b

Simplify =72 + 355~ 51 3

Solve forx:  2° x 4**! =05 2

Solve simultancously:
3x—dy =13

2x—-y=7 2



Question 13 (15 marks) Use a SEPARATE writing booklet. Marks:

(a) Solve the inequation 3;— — g > 3 and graph the solution on a number line. 3

(b) A formula used in Physics to determine the acceleration, f, of a simple pulley system
with masses M and m at each end is:

P (M —m)g
(M +m)

Make ‘m’ the subject of this formula. 2
(c)  Find the exact value of cot 300°. 1
(d Ifsind= —g and tan 4 < 0, find the exact value of sec 4. 2

S T . 2 2

(¢)  Showthat —= + ——=o= sec 9 cosec*d. 3
(H On separate axes, draw neat sketches of the following graphs, showing any important

features: 4

®  y=k+2

. _ 1
() y=2+:



Question 14 (15 marks) Use a SEPARATE writing booklet.

(2)

(b)

(©)

(d)

()

®

A function fis defined as f{x) = x* — 5x + 1.
(i) Write an expression for {2x)

(ii) Solve the equation: f{2x) = f{x)

Find the centre and radius of the circle: x*—2x +y* +6y—12=0

Draw a graph which does not represent a function. By referring to your graph,

explain why it is not a_fn.

NOT TO SCALE

B -
(1) Prove AADE is similar to AACB.

(ii) Hence find the length BC.

Find the size of an interior angle of a regular 12 sided polygon.

Marks:

Bricks are ordered in lots of 500. 10% are too badly chipped to be used. If a builder
requires 14,500 bricks for a job, what is the minimum number of bricks that he must

order?



Question 15 (15 marks) Use a SEPARATE writing booklet.

(a)

(b)

(©)

Given that f(x) = 2* + 27, determine whether f{x) is even, odd or neither. Give
Teasons.
A function is defined by the rule
{ 1ifx <0
gx)= xif 0 <x<3
< 16 ~xifx >3
(i) Sketch this function on a number plane fromx=-4 tox =4
(i)  Evaluate g(-3) + g(1) + g(4)
(iil)  Find the range of this function for -4 <x <4
In the diagram below AD/BC.
E
/>
X
A | / % E
1217 B
NOT TO SCALE
YA C

Copy the diagram onto your worksheet and find the value of x, giving reasons.

Marks:



Question 15 continued: Marks:

(d)  Inthe diagram ABCDE is a regular pentagon A
and AB and DC produced meet at X. The point B
Y lies on DCX produced. E

(i) Copy the diagram on to your paper.

(i)  Find the size of 2BXY giving reasons. 3

(€) c

NOT TO SCALE

-
A D B

The diagram above shows a triangle ABC, and CD is perpendicular to AB. It is given
that BC=a, AC=b5, £ ACD=f and ~ BCD =q.

(i) By using triangles ACD and BCD, show that /s = b cos = @ cosa. 1
(i)  Show that the area of triangle ACD is equal to % ab sinff cosa. 1
(iii)  Find another expression for the area of triangle BCD in terms of @, b, x and 8. 1

(iv) Show that the area of triangle ABC is equal to % ab sin(x + f8) 1

End of paper



STANDARD INTEGRALS

1 )
x™ dx = = om=-1y x%0,ifr<0
n+1

o

(1

—dx =Inx, x>0

x
o

( 1

e dx =—a-eax, a#0
o
[ 1

cosaxdx =Esinax, az0
o/
i 1

sinax dx = —— cosax, azl
J
.

2 1

sec“axdx =Etanax, az0
.

secgx tanax dx = Esecax, az0

o~

S —

1 .3 X
———dx =s-1§~c;, a>0, —a<x<a
Jo2 — 52 !

1 o
——dx =m‘x+*\.x2fa2}, x>a>0
(242

i
1 _dx  =hlx+Vxtea®
o2

+a

© Board of Studies NSW 2011
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Multiple Choice Answer Sheet
Completely fill the response oval representing the most corvect answer.

. AO BO c¢cO DO

0. AO BO c¢cO DO
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| Slo (L twl|T]|) |0 (N |5 Multiple Choice Answer Sheet
Completely fill the response oval representing the most correct answer.

. AO B3O C® DO

MATHEMATICS . A0 8O O pe®

Final Preliminary Examination

Friday 3™ August 2012 4 AO B® CcO DO

General Instructions

« Reading time — 5 minutes Total Marks - 85 C ‘

. 6 AO BO c& DO
o Working time - 2%2 hours « Attempt questions 1 15
e Write using black or blue pen : « Answer questions 1 — 10 on the ' ; a Ne PO O D®

multiple choice answer sheet provided

e Board approved calculators may be

used « - For questions 11 — 15 start each

question in a new booklet 8. AO BO O D@
« A table of standard integrals is
provided at the back of this paper
Question Number Mark _ ~
o  All necessary working should be . 9. AO 3O <@ DO
. B 1-10 /10
shown in every question
11 /15
¢ Start 2 new booklet for each question 12 /15 0. AO BO co e
13 /15
14 /15
15 /15
TOTAL: ' 185

THIS QUESTION PAPER MUST NOT BE REMOVED FROM THE EXAMINATION ROOM
This assessment task constitutes 50% of the Preliminary Course Assessment.
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