JRAHS EXT 1 T2 2010

Question 1

(@)
(b)

(i)

(i)
(i)
(iv)

Prove thatd—(lvz) =X.
dx 2
The acceleration of a creature is giveri(by—%uze‘X wherex is the
displacement from the origin amds the initial velocity at the origin.
Given thati = 2 andv is the velocity at timé
Show that/® = 4e7*.
Explain whyv> 0 fort> 0.
Find x in terms oft.

Describe the motion of the creature (Give reasons)

Question 2 (Start a new Page)

(@)

()
(ii)

A particleP moves along a straight line. A velocity-time graphRas
shown below. The graph is tangent toxlaxis atx =1.

\/
A
4
> t
0 1 2 3
Not to scale

Between what times does the particle travel to the right ?

Sketch a displacement — time graph Rogiven that the particle starts
2 units to the left of th®.
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Question 2 continued Marks

(b)

()

(i)
(iii)

When a person dies, the temperature of their body will gradually
decrease from 3TT( normal body temperature), to the temperature of the
surroundings. Newton’s law of cooling states that the temperature of the
cooling body changes at a rate proportional to the difference between the
temperature of the body and the temperature of its surroundings.

That is% =-K(@-R)......... (@B

WhereK is a positive constang is the temperature of the body after
hours, andR is the temperature of the surroundings.

A person was found murdered in his house. Police arrived on the scene at
10:56 pm. The temperature of the body at that time wa€ 34nd one

hour later it was 30C. The temperatur of the room in which the body

was found was 2.

Show thatd = 22+ Ae™ is a solution of equation (1), whekds a 1
constant.

Find the exact values & andK. 2
Determine the time when the murder was committed, correct to the 3

nearest minute.

Question 3 (Start a new Page)

(@)

(i)

(ii)

(b)

()
(ii)

From the letters of the word RENEGADE, three are taken at random and
placed in a line.

How many different 3 letter sequences are there with exactly one E in thg
sequence?

How many different 3 letter sequences are there altogether? 3

The speedy cm/s, of a particle moving along tikeaxis is given by
Vi = 72-12x—4x°.

Show that the motion is simple harmonic. 2

Find the period and amplitude of the motion. 3
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Question 4 (Start a new Page) Marks
(a) Katie is a member of a 9-player softball team.
0] In how many ways can they bat if Katie bats in tHep@sition? 1

(i)  There are two left-handers in the team. If the batting order is randomly 2
selected, what is the probability that the left-handers will be in%tlaad
9" positions?

(b)  The rate of change of the number of rabbits infected by a disease is given

by the equatior%—'t| = N (00— N), whereN is the number of infected

rabbits at time years. There are 100 rabbits originally.

0] Ifkis a constant, show th&t = % satisfies the above equation
€

(i)  If attimet = 0 one rabbit was infected, after how many days will half the 2
number of rabbits be infected, correct to two decimal places?

100 2
11 = -

(i)  Sketch the graph ol Tr ke
Question 5 (Start a new Page)

(a) In March this year, the 8 quarterfinalists of the 2008 Champions League
Football competition were randomly drawn into 4 quarterfinals .

4 of the quarterfinalists were English teams:
Manchester United, Liverpool, Chelsea and Arsenal.

The other 4 quarterfinalists were from mainland Europe:
Rooma, Barcelona, Schalke and Fenerbahce.

Note that this is a knock-out competition where the team beaten will be
out of the competition..

0] Find the number of different quarterfinal draws possible. 1

(i)  What was the probability that at least one quarterfinal was played 2
between 2 English teams?
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Question 5 continued Marks
(b)  The depthx metres of the water in a certain South Coast harbour is found

to vary approximately according to the equation —2.

Given thatt is the time in hours and it is known that the difference
between high and low tide is 4 metres.

(1) Prove that the time between successive high tides is 12.6 hours, correctao
1
the nearest— of an hour.
10

(i)  Find the rise in the water level during the first hour after low tide. Give 2
your answer in metres, correct to two decimal places.

(i) Find the rate at which the level is falling two hours after high tide. 2
Give your answer in metres per hour, correct to two decimal places.

Question 6 (Start a new Page)

(a) A particle moves such that its displacemapti§ given by the equation: 2
x = 3 cosb+ 4 sing, wheret is the time taken.
Find the maximum displacement of the particle.

(b) Pete and Graham are both standing 50 metres apart on level ground.
Pete throws a ball from a height of 1.9metres which Graham catches 2
seconds later (without bouncing), also at a height of 1.9 metres.

You may assume:

1. there is no air resistance and the valug isf10m/$
2. the equations of motion are :

X =V cosa y=-1Q +Vsina
x =Vt cosa y=-5 *+Vtsing + 1.9

whereV is the initial velocity ,a is the angle of projection,s the time
taken and the origin is at Pete’s feet.

(1) Find the initial speed and the angle of projection to the nearest minute. 3
(i)  Find the maximum height of the ball above the ground. 2
(i)  Pete throws another ball with the same initial velocity and from the same3
starting height (1.9 metres above the level ground), but he wants to
maximize the distance he throws horizontally.
How far away should Graham now stand away from Pete in order to

catch this second throw without the ball bouncing and at a height of 1.9
metres?
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Question 7 (Start a new page)
In the diagram above, a projectile is fired from a p@iat the top of a
vertical cliff. Its initial speed i¥ m/s and its angle of projectionas.

Let the acceleration due to gravity dpen/s?.

A

y

Not to scale

OF =FG G

Marks

You may assume no air resistance and the equations of motion are:

X =V cosa y=-gt+Vsinag

X =Vtcosa y=—%gt2 +Vtsing

Let G be the point on the projectile’s path where the distance below the

origin equals the distance to the right of the origin. Thaks= FG on

the diagram above.

(1) Prove that the time taken for the projectile to re@dh
¥ (sino +cosa)
seconds.
g
VZ
(i) Hence, show thaOF =— (sinZr + co2a +1) metres
g

(i) Let A be the point on the projectile’s path where it is level with the point4

of projection. If OF :EOA, finda , correct to the nearest degree.
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2010 Year 12 Term 3 Assessment — Ext 1 — OUESTIOP(?;}Marked by L.Kim)
Marking Scheme

(a) Total: 4 marks
RENEGADE has 3 E’s and 5 other letters EBEE RNGDA

(1) 3 letter sequence with 1 E e —
- 1 way for “E”
- °C, ways picking the other 2 letters
—3! To arrange the 3 letters in the line.
.. ANSWER =3C, x 3! =60 [1 Mark]

Alternatively=>» 1 way to place the “E” and 5 x 4 ways to place the other 2 letters in a
line, BUT there are 3 ways to place the “E” .. ANSWER =5 x 4x3 =60

(1) Any 3 letter sequence
- including 1 “E” = 60 from above

- including 2 “E’s” =°C; x 3 =15 [1 Mark]
= including 3 “E’s” = 1 way only [ V2 Mark]
- sequence with no “E’s” =>Cs x 3! [1 Mark]
Total =60+ 60+ 15+ 1 =136 [ ¥2 Mark]

*This question was quite poorly done, with students getting confused with the concepts
of Permutations and Combinations

(b)  Total S Marks

(i) V=T72-12x+4x D x:i[ifj =—6—4x > [1 Mark]
dx\ 2

.. 3 i ) . .
Now x:—4(x—(— —D which is of the form ¥ = —n”(x - b) "
2 2L the pcnr-\—‘\de cheys St ce Voo . =b =— J'—)

wheren=2andb=—;- l >9[1Mark] o o B

<

e Iftheused v’=—n* (@ — (x - b)*) > 0 Marks

[ R,

e Ifstudents had ¥ = —4[x + %j and had ¥ = —n"(x —b) and stated b =— 1.5 , then
full marks} HOWEVER, if didn’t state value of b then lost 2 mark.
e Ifstudents had ¥ = ~4[x + %) and X = -n"(x+ b) then lost 1 mark

(11) Period = 2% = zseconds = [1 Mark]

72— 12 x+x° = 0 to find extremity of motion.
L (x+6)(x-3)=0 2> . x=30r-6
Thus the motion oscillates between — 6<x < 3 - [1 Mark]

= amplitude =% (3 ——6) = % or45 cm = [1 Mark]
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