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2011 MATHMETH(CAS) EXAM 2 10

SECTION 1 – continued

Question 20
A part of the graph of g: R  R, g(x) = x2 – 4 is shown below.
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END OF SECTION 1
TURN OVER
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2011 MATHMETH(CAS) EXAM 2 12

SECTION 2 – Question 1 – continued

Question 1
Two ships, the Elsa and the Violet, have collided. Fuel immediately starts leaking from the Elsa into the sea.
The captain of the Elsa estimates that at the time of the collision his ship has 6075 litres of fuel on board and 

he also forecasts that it will leak into the sea at a rate of 
t2

5
 litres per minute, where t is the number of minutes 

that have elapsed since the collision.
a. At this rate how long, in minutes, will it take for all the fuel from the Elsa to leak into the sea?

3 marks

SECTION 2

Instructions for Section 2
Answer all questions in the spaces provided.
In all questions where a numerical answer is required an exact value must be given unless otherwise 

In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this book are not drawn to scale.
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SECTION 2 – Question 1
TURN OVER
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SECTION 2 – Question 1
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 15 2011 MATHMETH(CAS) EXAM 2

SECTION 2 – continued
TURN OVER
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SECTION 2 – Question 2
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SECTION 2 – Question 2
TURN OVER
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2011 MATHMETH(CAS) EXAM 2 18

SECTION 2 – continued

All of the chocolates produced by machine A and machine B are stored in a large bin. There is an equal number 
of chocolates from each machine in the bin.
It is found that if a chocolate, produced by either machine, takes longer than 3 seconds to produce then it can 

e. A chocolate is selected at random from the bin. It is found to have taken longer than 3 seconds to produce. 
Find, correct to four decimal places, the probability that it was produced by machine A.

3 marks

Total 15 marks
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SECTION 2
TURN OVER

CONTINUES OVER PAGE
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SECTION 2 – Question 3
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SECTION 2
TURN OVER
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SECTION 2 – Question 4 – continued

Question 4
Deep in the South American jungle, Tasmania Jones has been working to help the Quetzacotl tribe to get 
drinking water from the very salty water of the Parabolic River. The river follows the curve with equation  
y = x2 – 1, x
Tasmania has his camp site at (0, 0) and the Quetzacotl tribe’s village is at (0, 1). Tasmania builds a desalination 
plant, which is connected to the village by a straight pipeline.

y

x
1

Parabolic River

village (0, 1)

desalination plant (m, n)

camp
(0, 0)

(–1, 0)

pipeline

a. If the desalination plant is at the point (m, n) show that the length, L kilometres, of the straight pipeline 
that carries the water from the desalination plant to the village is given by

L m m= − +4 23 4.

3 marks
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SECTION 2 – Question 4
TURN OVER
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SECTION 2 – Question 4
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 ii.
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END OF QUESTION AND ANSWER BOOK
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FORMULA SHEET

Directions to students

Detach this formula sheet during reading time.

This formula sheet is provided for your reference.
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 3  MATH METH (CAS)

END OF FORMULA SHEET

Mathematical Methods (CAS)
Formulas

Mensuration

area of a trapezium: 1
2
a b h+( )  volume of a pyramid: 

1
3
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curved surface area of a cylinder: 2   rh volume of a sphere: 
4
3
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volume of a cylinder:  r 2h area of a triangle: 
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du
du
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=  approximation: f x h f x h f x+( ) ≈ ( ) + ′( )

Probability
Pr(A) = 1 – Pr(A ) Pr(A  B) = Pr(A) + Pr(B) – Pr(A  B)

Pr(A|B) = 
Pr

Pr
A B
B
∩( )
( )  transition matrices:  Sn = Tn  S0

mean:  μ = E(X) variance:  var(X) =  2 = E((X – μ)2) = E(X2) – μ2

probability distribution mean variance

discrete Pr(X = x) = p(x) μ =  x p(x)  2 =  (x – μ)2 p(x)

continuous Pr(a < X < b) = f x dx
a

b
( ) μ =

−∞

∞
∫ x f x dx( ) σ μ2 2= −
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∞
∫ ( ) ( )x f x dx
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