SYDNEY BOYS HIGH

MOORE PARK, SURRY HILLS

APRIL 2010
TASK #2
YEAR 12

Mathematics Ext 1

General Instructions:

Reading time—5 minutes.
Working time—90 minutes.
Write using black or blue pen.

Board approved calculators may
be used.

All necessary working should be
shown in every question if full
marks are to be awarded.

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

Answer in simplest exact form
unless otherwise stated.

Y,

Total marks—72 Marks
e Attempt questions 1-6.

e The mark-value of each question

is boxed in the right margin.

Start each NEW section in a sep-
arate answer booklet.

e Hand in your answer booklets in

3 sections:

Section A (Questions 1 and 2),
Section B (Questions 3 and 4),
Section C (Questions 5 and 6),

Examiner: Mr D. Hespe

This is an assessment task only and does not necessarily reflect
the content or format of the Higher School Certificate.



Section A
Question 1 (12 points)
(a) (i) How many four-letter arrangements can be made from the letters IOLS?

(ii) In the Herald’s Target competition, arrangements ending in S are not

allowed. How many four-letter Target arrangements can be made from
the letters IOLS?

(b) Prove that a line from the centre of a circle to the midpoint of a chord is
perpendicular to the chord.

(c) Use the graph of y = sinx to illustrate why

1
/ sinzdr = 0.
—1

tan4
(d) Evaluate lim { o x}

x—0 7;1;‘

(e) (i) Differentiate xlog, x.

(ii) Hence integrate log, .

(f) On a certain railway line, there are eleven railway stations at which a train
can stop. The rail authority needs to print tickets for travel between every
possible pair of stations on the line. How many different one-way tickets must
be printed if the ticket specifies which direction the passenger is travelling?
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Question 2 (12 points)

(a) Find

jus

tan® x dx,

N

—

R
@H\

3
(ii) / sin? x da.

s

o

(b) (i) Prove by mathematical induction that

71T(T+1) n+1

(ii) What can you say about

(c) Using one iteration of Newton’s Method and a first approximation of
xg = 0.7, find, correct to three decimal places, a second approximation

to
y = sin® 2 — 0.25.
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Section B
(Use a separate writing booklet.)

Marks
Question 3 (12 points)

a , evaluate

sin x

7r/3
/ cot x dx.
7r/6

(a) By writing cot x as

(b) Given that a team of five players is to be selected from a group of ten boys,
find the number of teams that contain

2]

(i) at least one of the two best players,

(ii) no more than one of the three youngest players.

[o]

(c) (i) Show that e” = 3z + 2 has a solution between 2 and 2.5.

[<<]

(ii) Hence use “halving the interval” to find, correct to one decimal place,
a solution in the interval [2, 2.5].
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Question 4 (12 points)

(a)

Find the value of z, giving reasons.

(b) Prove that 77*! + 37 is divisible by 4 for all positive integers n.

(c) A team of three people is to be chosen from six men and five women by putting
the eleven names in a hat and drawing out three simultaneously at random.
Find the probability that the team will be of mixed sex.

O

a b\

Consider the above graph of y = f(z). The value a shown on the
axis is taken as the first approximation to the solution b of f(z) = 0.

Is the second approximation obtained by Newton’s method a better
approximation to b than a is? Give a reason for your answer.
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Section C
(Use a separate writing booklet.)

Marks
Question 5 (12 points)

(a) Differentiate with respect to x

(i) log.(cosz),
(i) (z+ 1)e®.

(b) (i) Differentiate x + log, x.

1
(ii) Hence or otherwise, find a primitive of %.

(c) AKB, CKD are two chords of a circle (meeting at an internal point K).
Given the following lengths
AB=10cm, CD =6cm, AK = 1cm,
calculate the ratio AC': BD.
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Question 6 (12 points)

(a) ()

(i

(iv)

922/4/2010

How many three-figure numbers can be formed from the nine digits

1,2, 3,...9, there being no repetitions?

From a pack of nine cards numbered 1,...9, three cards are drawn at

random and laid on a table from left to right.

(a) What is the probability that the number formed by the three digits
drawn should exceed 5007

(3) What is the probability that the digits should be drawn in ascending

order, not necessarily consecutive?

2]

Prove that the graph of ¥y = Inx is concave down for all > 0.

Sketch the graph of y = In x.

(=]

Suppose 1 < a < b and consider the points A(a, Ina) and B(b, Inb)
on the graph of y = Inz.

Find the codrdinates of the point P that divides the line segment AB
in the ratio 2 : 1.

By using (i) and (iii), deduce that 1 Ina+ 2Inb < In ($a + 2b).

End of Paper
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STANDARD INTEGRALS

1
/x”dm = ——a" nA£ 1, x240,iftn<0
n+1
1
/—dm = Inz, >0
x

1
/e”dm = —e¥, a#0

1
/COSCL[Bd[B = —sinaxr, a#0

a
_ 1
/sm axdr = ——cosaxr, a#0
a
9 1
sec’axvdr = —tanazx, a#0
a
1
/sec avtanardr = —secaxr, aF# 0
a
1 1 R
/ md.ﬁl? — E tan E, a # 0

/ 71 dz i x
Va2 — z2 a

1
/\/ﬁdx = ln(er\/xQ—aQ), r>a>0

1
/\/ﬁdﬂf = ln(m+\/x2+a2>

NotE: Inx =log,z, x>0
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