YEAR 12

TRIAL
2016

Name:

Class:

Section I

10 marks

Attempt Questions 1 — 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10

L

MATHEMATICS EXTENSION 1

General Instructions:
Reading Time: 5 minutes.
Working Time: 2 hours.

Write in black or blue pen.

Board approved calculators & templates may be
used

A Reference Sheet is provided.

In Question 11 - 14, show all relevant mathematical
reasoning and/or calculations.

Marks may not be awarded for careless or badly
arranged working.

Total Marks 70 5

Section I: 10 marks

Attempt Question 1 — 10.

Answer on the Multiple Choice
answer sheet provided.

Allow about 15 minutes for this

The answers to all questions are to be returned in separate stapled bundles clearly labelled
Question 11, Question 12, ete. Each question must show your Candidate Number.

Let @, f and y be the roots of x* + px? + g = 0.

Express $ + % + % in terms of p and q.
A pq

B  -pq

©) —E

(D) %

If f(x) =2 "4*’“, what is f~1(x) =2

(A) In(4x—3)

(B) 3In(4x-3)

(C) Ind4x—In3

(D) %(ln 4x —In3)

section.

3 A family of 6 adults and 3 children are randomly sitting around a circular table.

Section1l: . 60 Marks What is the number of possible seating arrangements if none of the children sit together?
Attempt Question 11 — 14
(A) 720

Answer on blank paper unless (B) 2400
otherwise instructed. Start a new page
for each new question. (©) 14400
Allow about 1 hour & 45 minutes for (D) 86400
this section.
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i Which integral is obtained when the substitution x =sin@ isappliedto [ % dx?

(A) [cos?6de
(B) [tan?8ds
(C) [sin?6dp

(D) [sin?8 cos?@ d

8. A particle is moving in simple harmonic motion with its velocity given by

v? = 16(9 — x?), where x is the displacement.

What is the amplitude A, and the period T, of the motion?
(A) A=3andT=%

(B) A=3andT =§

(C) A=4andT= E

(D) A=4and*r=§

20

9. What is the term independent of x in the expansion of (x3 -+ -i-) ?
GV 6rd
® ()2
© ()2

® ()2

4, In the diagram below, chords AC and BD of the circle intersect at E.
AC = 9 units ,CE = a units, DE = x units and EB = y units
D
(7
NOTTO
SCALE
4 B
Which of the following statements is true?
(A) =xy=9a
& 9=
® =%
©) xx+y)=a(9-a)
D) xy=a®-a)
T e G (P
5. For0<x<1, whatis = (cos™2) =
A =
xVxi-1
1
(B) xVxi-1
=1
© F=
-%
© 7=
6. What is the general solution of cos 268 = JTE ?
(A) =g+nn: or 3=33£+mr, n is an integer
g n . 2
B) 6= = 2nmw or 6 = s + 2nm, nis an integer
C) &8 :2?“+mr or @ =%"—+mr, n is an integer
b4 am 3 a
(D) @ =gtnm or 6 =T+mr, n is an integer
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Section I1

60 Marks
Attempt questions 11-14
Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 1 1-14, your responses should include relevant mathematical reasoning and/or
calculations.

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

(a) Let P(x) = x® — ax? + x be a polynomial, where a is a real number. 2
When P(x) is divided by x — 3 the remainder is 12.

Express P(x) as a product of its factors.

(b) Solve —— >1 2

(c) Find the value of 2
3x cos 4x

im —
x=0 sin2x

Show all necessary working.

(d) Use the substitution u = 1 + v2x to find 3
: 1
—_—dx

[ 1+4+2x

z
(e) Find the exact value of cos(2cos™ x +sin™! x) when x = % 3

Find & (van2)" and henice fiid the exact valos of 3

f) in dx( an 3) and hence find the exact value o

Jvﬁ tan"-é i

2
i X*'E9

End of Question 11

10.  The diagram shows the graph of a function.
Which function does the graph represent?
(A) y=-cos}(2x—1)
B) y=sin"!(2x-1)
(C) y=sin"(x—1)
(D) y=-cos}(x—1)
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QUESTION 13 (15 Marks) Use a SEPARATE writing booklet.

QUESTION 12 (15 Marks) Use a SEPARATE writing booklet.
(a)  Let P(2p,p*) and Q(2q,q*) be two points on the parabola x* = 4y. The tangents to the

(a) In the figure below the angle between the axis and the slant edge of the right cone is 30°. parabola at P and @ intersect at T. The secant PO passes through the point A(2, 0).
Water is poured into the cone at a constant rate of 2 cm? per second. At time ¢ seconds,
the radius of the water surface is » cm and the volume of water in the cone is ¥ cm?. ¥
x* =4y
NOT TO
P(2p.p") SCALE
q Q(29,9%)
(i) Show that V = ?r{r? 1 / E{Z, 0) A
(i)  Hence, find the rate at which r is changing when r = 2 cm. 2 T
(i) Show that p + q = pq. 2
(b) The velocity of a particle moving in a straight line is given by
v? = —9%% + 18x + 27 (i)  Assuming that the equation of the tangents at P and Q are y = px — p? 3
; and y = gx — g? respectively, determine the cartesian equation of the
(i) Prove that the motion is simple harmonic. 2 locus of T, including any restrictions.
(ii) Hence find the centre of the motion. 1
iii Find the maximum acceleration of the particle and state where it occurs, 2 4 et .
(iii) p (b)  The region enclosed by the curve y = sin™ x and the y —axis between 3
x=0andx = ~‘?~ is rotated about the ¥ —axis to form a solid.
(c) Taking x = —% as a first approximation to the root of the equation 2x + cosx = 0, 2 Find the exact volume of the solid of revolution formed.
use Newton’s method once to show that a second approximation to the root of the
equation is :%i.
(c) A manufacturer of metal pistons finds that on the average, 12% of the pistons are rejected
because they are either oversize or undersize.
(d) An unbiased die is thrown 6 times. Calculate the probabilities that the six scores obtained What iss the probability that a batch of 10 pistons will contain no more than 2 rejects? 3
Express your answer to three decimal places.
(i) will have a product which is an even number 2
(i) will consist of exactly two 6's and four odd numbers 3

Question 13 continues on page 9

End of Question 12
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Question 13 (continued) QUESTION 14 (15 Marks) Use a SEPARATE writing booklet.

(a) Use mathematical induction to prove that for all positive integers n, 3
(d) A household iron is cooling in a room where the temperature of the air is constant at 22°C,
n
After t minutes the temperature T of the iron is modelled by the equation Z rir)=n+1)-1
T = 22 + Ae™*, where A and k are constants, r=1

The initial temperature of the iron is 80°C and it cools to 60°C after 10 minutes. : y . B .
(b)  The velocity of a particle moving in a straight line is given by * = e* +e77%,

where x in metres is the displacement from the origin. Initially the particle is at

(i)  Find the exact values of the constants 4 and k. 2 the origin.
(i) How long will it take for the temperature of the iron to cool to 30°C? 2 (i) Show that the time taken by the particle as a function of its displacement is 2
Give your answer to the nearest minute. given by o
t= [y
(ii}y  Hence, by using the substitution u = e, prove that 2
. T
End of Question 13 x=In (tan (t + ?))‘
(c) A particle P is fired from the ground at t = 0 with initial velocity V from the origin, at an
angle of @ to the horizontal.
y
W
a
0 x
Assume that the horizontal and vertical equations of motion for the particle is given by
xp = Vtcos@ and
(DO NOT
Yp = Vtsing _igtz PROVE THESE)
(i) Show that the horizontal range of the projectile, Rp, is given by 3
_ VZsin26
5 g
Question 14 (c) continues on page 11
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Question 14 (c) (continued)

A second particle Q, is fired back towards the origin with velocity V from the ground
at a distance of L metres to the right of the origin at time t = 0, with an angle
of (180 —8)° to the positive direction of the x — axis.

¥
V. V
g 180° — @
o L X
(ii) Show that if the particles collide, it will occur when 2
L
t=—7m—
2V cos @
(iii)  For the particles to collide, it must occur while the particles are still in 3

flight (i.e. above the ground).
Prove that, for the particles to collide in the air,

4V? cos A sin @
0<L< —m ™ —

End of paper
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