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Class:

YEAR 12

ASSESSMENT TEST 3
TERM 2, 2012

MATHEMATICS
EXTENSION 1

Time Allowed — 90 Minutes
(Plus 5 minutes Reading Time)

e All questions may be attempted

e All questions are of equal value

e Department of Education approved calculators are permitted

e In every question, show all necessary working

e Marks may not be awarded for careless or badly arranged work

e No grid paper is to be used unless provided with the examination paper

The answers to all questions are to be returned in separate bundles clearly labeled
Question 1, Question 2, etc. Each question must show your Candidate Number.



Question 1 (9 Marks) START A NEW PAGE Marks
y 1}

%Y

o
a) A cat sitting on the top of a wall 2.45 metres high, sees a bird on the ground 4.2 metres
from the base of the wall. The cat launches itself horizontally from the top of the wall with
an initial velocity of 5m/s. Take the acceleration due to gravity as 10m/s? and air
resistance is ignored.

(i) Find how long the cat takes to reach the ground. 2
(i) Show that the cat misses the bird. 1
(iii)  Ifthe catis to land on the bird; re-calculate the initial velocity. Hence, find the 4

speed (to the nearest m/s) and angle (to the nearest minute) to the horizontal that
the cat has on landing on the bird.

b) After the introduction of myxomatosis in Australia, earlier last century the rabbit 2
population declined rapidly at first. Eventually the rabbits developed resistance and the
rabbit population started to increase again.

[f R is the rabbit population, describe what happens to the population in terms of %% and

2

d“R . . . .
F over the time since myxomatosis was introduced.

Question 2 {9 Marks] START A NEW PAGE Marks

a) Forabody falling under gravity, in air, the rate of change of velocity is given by:

-Z—: = —k(v—c) wherec and k are constants and air resistance is ignored.
9] Showthat v = € + Ae *!isa solution of the above equation, where A is a 1
constant.
(ii) [f the body starts from rest, given € = 1000 and after 5 seconds its velocity is 2
30m/s find A and k.

Question 2 continues on the next page.
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Marks

(iii)  Find the velocity after 20 seconds (to 1 decimal place). 1
(iv) Find the maximum velocity as t approaches infinity. Justify your answer. 2
V) Sketch the rate, %—? against the velocity, v. 1
b) The letters of the word GLENELG are arranged at random in a straight line. What is the 2

probability that the sequence reads the same from right to left as from left to right?

Question 3 (9 Marks) START A NEW PAGE

2

a) The acceleration of a particle, a ms™ moving in a straight line is given as a = 2x - 3. The

initial displacement is 4, m to the right of the origin and velocity is zero.

(i) Find an expression for the velocity of the particle. 3

(ii) Does the particle pass through the origin? Justify your answer. 1

(iii)  Find the displacement of the particle when the velocity is 10 ms™!. Justify your 2
answer.

b) A particle is moving with S.H.M. When it is at a distance d from the centre, its speed is V. If 3

its speed is 5 when the distance from the centre is 2d, show that the period of the motion is

4—7‘:5 and the amplitude is dv/5.

Question 4 (9 Marks) START A NEW PAGE Marks
a) The farewell committee of eight is to be formed from a selection of 10 boys and 12 girls.
(i) Find the number of ways of selecting 3 boys and 5 girls for the committee. 1

(i) Find the number of ways of selecting the committee with the majority of members 2
being girls, but there must be atleast one boy.

(iii)  Sharon and Sidney are two of the twenty-two present. To be fair, it is decided that 1
there should be an equal number of boys and girls on the committee. Everyone has
voted that Sharon should be on the committee of 8 students. Sharon accepts, but
does not want Sidney on the committee. Find the number of ways in which the
committee can be formed with Sharon on the committee.

Question 4 continues on the next page.
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b) For a safe passage a ship needs 9.5 metres of water. Atlow tide, which occurs at noon, itis
6 metres and at high tide, which occurs at 6:40pm, itis 10.5 metres. Assume that the
surface of the water moves with Simple Harmonic Motion.

] Show that the mean depth is 8.25 metres.

(ii) Given x = b + acos(nt + ), where x is the height (in metres) of the water level
from the mean position, where 0 < a < 2r. Find an expression for x.

(iii) Hence, find the earliest time t, in hours, to two decimal places, at which the ship
can pass the point safely.
Question 5 (9 Marks) START A NEW PAGE

a) There are 4 suits in a deck of playing cards; consisting of 13 red diamonds, 13 black
clubs, 13 black spades and 13 red hearts cards. A hand of 5 cards is dealt out at random.

(i) Find the probability that at least 2 cards are diamonds.
(ii) Find the probability that the hand of 5 cards includes every suit.

(iii)  Find the probability of obtaining exactly 4 black cards, if it is know that at least 2
are black.

b) Four boys and five girls are to be seated around a circular table. A particular boy X does not
want to sit next to any of the girls and a particular girl Y does not want to sit next to any of
the boys. How many such permutations are possible?

Question 6 (9 Marks) START A NEW PAGE
a) Five letters are chosen from the letters of the word WRITING. These five letters are then

placed alongside one another to form a five-letter arrangement. Find the number of distinct
five-letter arrangements which are possible.

b) A particle is released from restSTn metres to the left of the origin and travels in a straight

line. Its velocity is given by v? = 3 — 6 cosx.

(i) Find the acceleration and the direction in which the particle first moves. Explain
your answer.

(ii) Where is the particle stationary again?
(iii) Does the particle exhibit Simple Harmonic Motion?
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Question 7 (9 Marks) START A NEW PAGE Marks

y4

2053 mfs

0

The diagram shows an inclined plane that makes an angle of 30° with the horizontal. A
projectile is fired from O, at the bottom of the incline, with a speed of 20v/3 m/s at an angle of

elevation of 60° to the horizontal as shown and given # = 0 and x = 10+/3t. Assume negligible
air resistance and let g = 10.

(i) Derive the vertical equations of motion for this projectile. 2
2

(ii) Hence, show that the path of the projectileisy = x/3 - -Z—O 1
(iii)  Find the range of the projectile, OP metres, up the incline. 3
(iv)  Determine the time of flight. 1
W) Given that the range, in part (iii), is the maximum range up the incline for the

trajectory of the particle; show that the initial direction is perpendicular to the

direction in which the projectile hits the inclined plane, 2

&= The End &-
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