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DIRECTIONS TO CANDIDATES:
e All questions are of equal value.
¢ All questions may be attempted.
e Inevery question, show all necessary working.
e Marks may not be awarded for careless or badly arranged work.
e Approved silent calculators may be used.
e Atable of standard integrals is provided for your convenience.

» The answers to the ten questions in this paper are to be returned in separate bundles
clearly marked Question 1, Question 2 etc. Start each question in a new booklet.

e Each booklet must show the candidate’s computer number.

» The questions are not necessarily arranged in order of difficulty. Candidates are
advised to read the whole paper carefully at the start of the examination.

* Unless otherwise stated candidates should leave their answers in simplest exact form.
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Question 1 (/2 Marks) Marks
a) Express 135° in radians in terms of 7.
b) Factorise 2x* - 18.
¢) Solve forx: |x —3| < 4.
. T
d) Find the exact value of cos?.
e) Find the value of e”, correct to 3 significant figures.

) Find integers a and b such that (2-+/3)% =a+5+3 .

2) Simplify log{é].

Question 2 (12 marks) Start this question in a new booklet.
y
) 4 10
(1,4)
A (5,1
)1 C(4.0) %3
D
i) Find the gradient of AB.
ii) If BA is extended to the x axis find & to the nearest degree.

iti) Show that AB has equation x-2y+7=0.

iv) Show that the perpendicular distance from C to AB is —1\7_;—

units.
V) If ABCD is a parallelogram find the area of ABCD.
vi) If ABCD is a parallelogram find the coordinates of D.

b) Find 8 to the nearest minute. 2
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Question 3 (12 marks) Start this question in a new booklet. Marks
a) Differentiate 5
1) tan3x
i) ad

i) log, (sin3x)

b) Find 4
i) Jcos 3xdx
3 2
.. X" +2x° -3
i —_—k
)
c) Find the equation of the normal to the curve y = (3x +1)° 3

at the point where x = 1.

Question 4 (12 marks) Start this question in a new booklet.
a) Let @ and f be the roots of the equation 3x2 +5x-1=0. 3
Find 1) a+pf,
T —
aff
1
1i1) —+—

b)

Find the area bounded by y =sinxand y = —sin x, as shown in the
diagram above.
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Question 4 continued. Marks

c) A balloon accelerates vertically, so that the change of height (4) 5
. . dh 1 e
in metres is given by y =10- Et’ where ¢ is time in seconds
t

after it takes off. Initially the balloon is | metre about the ground.

i) Find the height after 6 seconds.

i) What is the maximum height that the balloon can reach?
Question 5 (12 marks) Start this question in a new booklet.
a) In the Snowy Mountains the number of Corroboree frogs (Q) has 7
been in a slow decline because of bush fires and pollution. The
dQ

rate of decline is given by o —kQ . In 1998 the population was

estimated at 2100 and in the most recent survey in 2003 it was
estimated at 1050.

)] Show that the function O = Qoe—k’ satisfies the equation
dQ
—==-kQ.
at Q

i) Find the value of the constant Q.
iii) Show that £ =0.21n2.

iv) In how many years will there be only one frog remaining and
hence the frogs become extinct in the Snowy Mountains?
b) The first three terms of an arithmetic series are 25 + 19+ 13 +...... 5

i) Find the 20" term.

ii) How many terms will it take for the sum of the terms to
become negative?

Question 6 (/2 marks) Start this question in a new booklet.

Consider the curve given by y=1+3x- x3 for-2<x<3.

i) Find the coordinates of the stationary points and
determine their nature.

i) Find the point of inflexion.

iii) Sketch the curve for -2 < x<3.

iv) What is the minimum value of y for -2 < x <37
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Question 7 (12 marks) Start this question in a new booklet. Marks
a) y 4
IW =251
0.3 —x
The area shown is rotated about the y axis. Find the exact value of the
volume of the solid that is generated.
b) A 8
D E
B > C
In the right angled triangle ABC, D is the mid point of AB
i) Prove that £ ADE is a right angle.
ii) Prove that AAED = ABED.
ii) Prove that BE = EC.
Question 8 (12 marks) Start this question in a new booklet.
a) i) Factorise u? — 6u -16. 3
i) Hence or otherwise, solve for x:
[log, xJ* - 6[log, x]-16=0.
3
b) Find an approximate value for Ilogexdx using five function values 3
1
and the Trapezoidal Rule. (Answers correct to 2 decimal places.)
c) A parabola has equation: x2 = 8(4-y). 3

Find i) the focal length,
i) the equation of the directrix,
iii)  the coordinates of the focus.
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Question 8 Continued Marks
d) i) Write down the discriminant of 3x2 —kx + 3. 3
i) For what values of k does the equation 3x* —kx+3 =0

have real and unequal roots?

Question 9 (12 marks) Start this question in a new booklet.

a) : 6

i) Find the equation of the tangent to y = e* at the point
where x = 2.
ii) Show that the value of g, the point of intersect of the tangent

and the x axis is 1.
iii) Find the exact size of the shaded area.

b) Kevin and Sharon borrow $250 000 to buy an investment property. 6
They agree to a 15 year loan with monthly repayments and interest
of 6% p.a., compounding monthly.

i) Show that the amount owed after 3 months

is: A3 = 250000(1.005)° - P(1.005% +1.005 + 1), where P

ts the monthly repayment.

i) Calculate the monthly repayment to pay the loan off in
the 15 years. '

iii)  After 4 years, they decide to sell the property. How much
is still owing on the loan?



Newington College Page 6 Trial HSC Mathematics 2003

Question 10 (12 marks) Start this question in a new booklet. Marks
a) Solve the equation 2cosx = x/g, where 0 < x <27, 2
b) Consider the function whose derivative is given by 3

dy

~ - 2x2 (x-1)(2x+1).

Determine the nature of the stationary pointat x=0.

You are retrenched from your position as CEO of Pear Computers. 7
You are given a choice of “two payout” options: OPTION 1, a lump
sum of $500,000 today or OPTION 2, $50,000 now and two equal
payments of $300,000, the first in two year’s time and the second in
four year’s time.

1) Assuming that the interest rate for the period is 6% p.a.,
compounding annually, show that, by the end of the 4" year,
OPTION 2 is worth $68 965.00 (nearest dollar) more than
OPTION 1.

ii) What is the minimum rate of interest that makes the OPTION 1
the better choice?

End of Paper
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