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SYDNEY BOYS HIGH

SCHOOL

MOORE PARK, SURRY HILLS

2008

HSC Task 1

Mathematics

General Instructions

Reading Time — 5 Minutes
Working time — 90 Minutes

Write using black or blue pen. Pencil may
be used for diagrams.

Board approved calculators maybe used.

Start each NEW question in a separate
answer booklet.

Marks may NOT be awarded for messy or
badly arranged work.

All necessary working should be shown in
every question.

Total Marks — 64

Attempt questions 1-5.

All answers are to be given in simplest exact
form unless specified.

Examiner: D.McQuillan



Start on a separate answers sheet.

Question 1 (13 marks) Marks
(a) Evaluate log,,12 —log,, 2 to 3 decimal places. 1
5
(b) Evaluate > 3n-1. 1
n=2
(¢) Find using the formula d = % find the distance between
the line 5x—12y+15=0 and tlclle ;)roint (—1, 3). 1
(d) Find the domain and range of the following 6
(i) y=[2x-¢
(i)  y=+9-x
(i) » ﬁ
(e) Fortheseries 2+5+8+11+--- 2

(i) Find the value of the 20" term.

(i) Find the sum of the first 20 terms.
® 2
| y=g()

=t

(1) For what x value(s) is g(x) not continuous?

(i1) For what x value(s) is g(x) not differentiable?

End of Question 1
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Start on a separate answers sheet.

Question 2 (13 marks)

(a) Solve 3" =81 for x.

(b) Show that 3x* —4x+2 =0 has no real roots.

(c) Express 2x° —5x+8 in the form Ax(x—1)+Bx+C.
(d) Differentiate the following

(i) 3x° -9

2

(ii)

(iii))  xvx?+1
(e) For f(x)=x"+6x-16 find,
(1) the minimum value of f(x).

(i1) the values of x such that f(x)>0.

End of Question 2
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Start on a separate answers sheet.

Question 3 (13 marks) Marks
. 3 +x—1
(a) Isthe function f(x) =——— ODD, EVEN or NEITHER? 1
X
(b) If log,3=1.09 and log, 4 =1.38 find 2
(1) log,12

.. 2
(1) log, g

2x> +5x-3
¢) If f(x)=————, find the value of: 4
© /™ 4x* +16x+12

@ limf(x)
(i) lim f(x)

(i) lim f(x)

(d) If a and P are the roots of the equation 2x> + 7x + 4 = 0, find the

value of: 4
i a+p
(i) of
a p
(111) ; +

(e) What is the equation of the parabola with vertex (1, 2) and directrix
y=-1? 2

End of Question 3
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Start on a separate answers sheet.
Question 4 (13 marks) Marks

(a) Dean undertook to pay a charity $200 one year, $150 the next year,
three-quarters of $150 the third year and so on until he died. 4

(i) What is the greatest sum of money the charity may expect from
these donations?

(i1) If Dean died after making 20 donations, by how much, to the
nearest dollar, would the total received by the charity fall short of
the maximum expectation?
(b) Given that f(x)=x"-6x. 3
(1) Find f'(x) using differentiation by first principles.

(ii)  Hence show that 2x/'(x)— f(2x)=0.

(c) Given the points O, the origin, and 4(0, 2a); find and graph the locus

of P such that OP L PA. 3
(d) Iflog,a=p and c=a’, find, in terms of p. 3
(1) log, c
(i1) log, b
End of Question 4
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Start on a separate answers sheet.

Question 5 (12 marks) Marks
(a)  Sketch the graph of y =log, (x + 2) showing all important features. 2
(b) Sketch the following region. 3

y <25 -x7

x+2y-5<0

(c) Each summer 10% of trees on a certain plantation die out, and each
winter, workmen plant 100 new trees. At the end of winter 1990 there
were 1200 trees in the plantation. 7

(1) How many living trees were there at the end of winter 19807

(i1) When will the plantation fall below 1100 trees after the winter
plantings?

(iii)  What will happen to the plantation into the future if conditions
remain unchanged?

End of Question 5

End of Exam
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Question 5 (cont)
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