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TRIAL HSC EXAMINATION

Mathematics

General Instructions

Reading time — 5 minutes
Working time — 3 hours
Write using black or blue pen
Board-approved calculators
may be used

A table of standard integrals
is proved at the back of this
paper

All necessary working should
be shown in every question

Total marks: 120 -
» Attempt Questions 1-10
» All questions are of equal value
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Attempt Questions 1 —10-

All questions are equal value. .
Answer each question in a SEPARATE writing booklet.
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Question 1 (12 Marks) Use a SEPARATE writing booklet,

@

®)

©

@

()

®

If f(x) =[

Find the value of ,/29 correct to three significant figures.
T .

Factorise 3% +5x-12.

Find the primitive of 4 —_12- .
X

Find the values of x for which |x—4[>3.

7-3x forx<ti

¥ +1 forx>1

evaluate f(0)+ £(2)..
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Question 2 (12 Marks) Use a SEPARATE writing booklet.

(a) Differentiate the following:

0 (-1

(ii) e tan x
. Inx
(111) 'x—z
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(b) Find the equation of the tangent to the curve y = 2x(1—x7)at the point (1,0).

3
(c) Evaluate j 23 dx, give answer in exact form,

2 x —1
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Question 3 (12 Marks) Use a SEPARATE writing booklet Marks Question 4 (12 Marks) Use a SEPARATE writing booklet. Marks
y
(@ 4 (@
| Top four layers.
A(12)

A bricklayer builds a triangular wall. The top of the wall is shown above. If the

2

bricklayer uses 171 bricks, how many layers did he build? 3
jun
(b) Sally has a bag of sweets which are all identical in shape. The bag contains 6
orange drops and 4 lemon drops. She selects one sweet at random, eats it, and
then takes another at random. Determine the probability that:
In the diagram above 4(-1,2), B(2,3) and C(0,0) are as shown. : .
@) both sweets were lemon drops 2
@) Prove that 4B 1 4AC. 2 (it)  atleast one of the drops was an orange drop. 2
ii Find the equation of CD such that CD || 4B. 10
@ d 2 (c) Evaluate 22" . 3
n=l
(iii)  If BD parallel to the x-axis find the co-ordinates of D. 2
d In the di below, AABC is similar to AADE . ZADE = ZABC,
(iv)  Describe the special quadrilateral ABDC geometrically. 1 @ ¢ 1agram’ eow 18 simrarto
AC=8cm,AB=12cm and BE =4cm Find the length of CD. 2
(v)  Find the area of ABDC. 3 A
®) The table shows values of a function f{#) for the five values of «. NOT TO c
SCALE
t 0131619112 B
fw |0 12-1518 14
e BT 12 D E
Use thé\_’l“_ggpezoidal Rule/with these 5 values to estimate J f{) dx. 3 .
o \
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Question 5 (12 Marks) Use a SEPARATE writing booklet. Marks
(8)  Solvelog,(5x+1)=2. 2
(b) o} 20 cm A
o
B
40 cm

In the diagram AB is an arc of a circle with centre O and radius 20 cm. The arc
has a length of 40 cm. Find:
@ the exact size of Z4O0B in radians,

(ii)  the exact area of the sector AOB.

(€) A plane travels 900 km from A to B on a bearing of 50°7. The plane then
travels 750 km on a bearing of 135°7 to a point C.

B
750 km
900 km
C
A
Copy the diagram into your answer booklet.
60 Show that ZABC is 95°, giving reasons.
(i1) Find the distance of CA, correct to one decimal place.
(zii) Find ZACB.
@iv) Find the bearing of A from C, to the nearest minute.
5
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Question 6 (12 Marks) Use a SEPARATE writing booklet. Marks
@

y

2_

y=-2sin2x

_2;
DIAGRAM NOT DRAWN TO SCALE

The diagram shows the graph of y = —2sin2x and y = cosx, for x>0.
The graphs intersect at point 4 .

i Show that point 4 has co-ordinates f—, 01. 2
@ p 5

(i)  Find the shaded area enclosed by the two graphs for 0< x 5—725 . 3

(b) Given the equation 2x* + 7x —3 = 0 hasroots & and f, evaluate the following:

@) a+f 1
(i) ap 1
(iii) 2a% + 2437, 2

(c) Find the values of 4, B and C, such that:

4x° +5x 3= A(x-1)’ +B(x-1)+C 3
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Question 8 (12 Marks) Use a SEPARATE writing booklet. Marks
Question 7 (12 Marks) Use a SEPARATE writing booklet. Marks
(a) Copy or trace the diagram into your writing booklet.
(a) Given the parabolic equation:
8y=x"—-2x-15
Find: X
() the coordinates of the vertex - 2
(i) the coordinates of the focus 1
(iif) the equation of the directrix. . - 1
(b)  Forthecurve f(x)=2x"+3x" ~12x—4
6] Find the coordinates of the stationary points and determine their nature. 3

ABCD is a parallelogram. FA bisects £BAD and EC bisects ZBCD.
(ii)  Find the coordinates of the point of inflexion.

2 (@)  Provethat AADF and ACBE. 3
(iii)  Hence sketch the graph of y = f (x) , showing the turning points, the point of 2
inflexion and where the curve meets the y —axis. (i)  Hence find the length of EF if BD = 40cm and DF =16cm. 1
(iv)  For what values of x is the graph of (x) concave up? 1 v \\

(b) The position x cm of a particle P moving-alang the x-axis after I,seconds
is givenby x=25t-10In¢ cm, wheré@ lj) -
e

) Find expressions for the particle’s velocity and acceleration. 2
(ii)  Find the velocity and acceleration when ¢ =e minutes. 2
(iif)  Discuss the velocity as 1 —> . 2
\\. ’\
. L
(iv)  Sketch the graph of the {/elocity function? 2
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Question 9 (12 Marks) Use a SEPARATE writing booklet.

(a)

®)

©

Solve 4cos’f -3=0, if 0<H<2x.

L
»
»-

()] Find the coordinates of Q, the intersection of x=* and x=1.

(i)  The shaded region in the diagram is the area bounded by the lines y=4,

x=1 and the parabola x = y*. This region is rotated about the y—axié.
Find the volume of the solid formed.

The amount Q grams of a carbon isotope in a dead tree trunk is given by
Q=0 where 0, and k are positive constants and time t is measured
in years from the death of the tree.

) Show that Q satisfies the equation fidg =—kQ
t

(@)  Show that if the half-life of the isotope is 4500 years,

then k= L.]nZ
4500

(iif) Fora paﬁiculér dead tree trunk, the amount of isotope is only 15% of the
-original amount in the living tree. How long ago did the tree die?
Give your answer to the nearest 1000 years.

Trial HSC 2009
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Question 10 (12 Marks) Use a SEPARATE writing booklet. Marks
(a) A rectangle is placed under the curve y = e as shown. If 4(x) gives the

area of OBAC ,

y

X

Coy Alxy)
-2x
y=e
0 B(x.0) X
i) find an expression for 4(x) in terms of x. 2

(ii)  determine the coordinates of A(x) such that the rectangle has a
maximum area. 3

A couple wish to purchase a home. They need to calculate the maximum amount
they can borrow given that the current interest rate is 9% pa, compounded monthly
and the term of the loan is 30 years. They can afford to repay $2700 per month, paid
at the end of every month. Let 4, be the amount owing at the end of n months and $P

be the amount borrowed.

) Show that after three months the amount of money owing is

A, = P(1.0075)* ~2700(1 +1.0075 +1.0075?). 2

(i)  Hence show that if the loan is to be paid off after n months then

_360000(1.0075" 1)

(1.0075)"
(iii)  Calculate, correct to the nearest cent, the amount that they can borrow if the
loan is to be paid off in thirty years. 2
(iv)  How much interest, in dollars, will they pay for loan? 1
End of Paper.

10
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