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b) An object is left lying in the sun on the beach. The rate of change of it’s temperature is give
TERM TWO 3 UNIT ASSESSMENT TASK by R deg/min, where R = k(T — 16) and k is a constant.

2000 1) Prove that T = 16 + Ae" where A is a constant and t is the time in minutes, satisfies
— this condition.

11) Initially the object has a temperature of 0°C and after 10 minutes it's temperature is

INSTRUCTIONS: | ‘ 12°C, find the exact values of A and k.
_ _ _ 1))  Find the temperature of the object after a further five minutes.
1. Tlrfle.allowed is 85 minutes 1v) Sketch a neat graph of the temjperature against time, indicating its behaviour as
2. This is an open book test t =3 o0
3. Show all necessary formulae and working
4. Marks may be deducted for untidy or careless work
3. Start each section on a new sheet of paper
6. Approved calculators may be used

SECTION C (10 marks) Start a new page

a) Charissa, Aaron, John and Peter go to the Gold Coast for Schoolies Week. The Hotel has

Section A (10 marks) three spare rooms.

. - 1) How many different ways can they be accommodated?
a) 1) The motion of a particle moving in simple harmonic motion is given by x = 3sin(2t + =), i1) What is the probability that two of the boys share a room if it is known that
N 4 Chanssa has a room to herself?
prove that x = - 4x.
- . _ A% 4
11) Find the period of the motion g‘v’ byif v= T3 m/s find:
i) When is it first at rest’ 1) An expression for x in terms of t, if initially the particle is at the origin.
_ 11) The initial acceleration
@M&lody buys two tickets in a raffle; Miles buys five in the same raffle. If 200 tickets were m)  Describe the motion of the particle.
sold and there are three prizes, find the probability that:

Melody wins the first and second drawn prizes only.

.-* _
W\t Melody wins only one prize and Miles does not win any. SECTION D (10 marks) Start a new page

. v > - _ 2 ’ . .
@25?::;? t?:;l;trlt?cgl :HM moves such that v* = 48 + 10x — 2x’, find the amplitude of the a) A particle is moving along a straight line, with velocity v m/s and acceleration given by th

expression k(4 — v¥) m/s’ where k is a constant.

\/{, 1) Show that v’ = 4 + Ae™ where A is a constant satisfies the acceleration condition.
0 T If it is starts from x = 0 with a velocity of 7n/s, find the value of A.
« N1)  Does the particle ever change direction? Justify your answer.
SECTION B (10 marks) Start a new page & -iv)  Atx =1, v=4m/s, find the speed correct to two dectmal places when X = 2.
T V) As the motion continues, what happens to the velocity and the acceleration?

a) If the acceleration a m/s’is given by a = 6x + 1 and initially v = 2 when x = 1, find the speed
when x = 2.

- e 5 o e 2% % e e s e e el el B, TSNS LN BN LW LWCT




b) There is a Math’s Association meeting in the James Ruse Theatrette with all members

present. Merv is flying a Bomber overhead at an altitude of 3km at a speed of 250km/h. How
far from the Theatrette should Merv release the bomb, in order to blow it up successfully?
Take g = 10 m/s? and ignore air resistance.

SECTION E (10 marks) Start a new page

a) The letters of the word “logarithm” are arranged at random in a straight line. How many
different arrangements are there if the vowels must be together?

b) Nine people go to a restaurant for dinner. They are given two circular tables; one of which
seats six and the other three.

How many different seating arrangements around the two tables are possibie?
What is the probability that Mr and Mrs Canty find themselves at separate tables?
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( ‘:) 3 substance contains two radioactive elements X and Y with half-lives of T, and T,

ctively, and T, > T,. Initially, the mass of Y is twice that of X. Prove that the substance will
NG
I -1,

contain equal masses of X and Y after a time of

SECTION F (10 marks) Start a new page

a) A projectile is fired from a point on horizontal ground with initial speed v m/s at an angle of
elevation of o, where a 2 45°. It has a constant downward acceleration of gm/s’.

1) Prove that the projectile will be climbing at an angle of elevation of 45° after a time of
v(sina —cosa)

g

seconds. y

1i) If this time 1s ?15— of the total time of flight, find the value of tan « .

b) In a certain harbour at 6am it is low tide and at 12:30pm it is high tide. Low tide is at 4.5

metres and high tide is 10.6 metres. Assume that the motion of the tide can be approximated
by SHM.

1) Write down an equation to represent the depth of water at time, t.
1) If a ship requires a minimum depth of 8 metres, when can 1t first enter the harbour?
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THE END
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