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1) The discrete random variable X has the following probability function.
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(a)


(1) Complete the following table using the above given function.
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[2 Marks]

(11)
Hence find the value of C.














[1 Mark]
(b)

(1) Find the expected value and the variance of the random variable X












[3 marks]

(11)
Find the probability that X is greater than 1.5 and less than 5.3



[1 mark]

(c) The discrete random variable Y is defined as 
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(1)
Find the expected value and the variance of the random variable Y.















[2 Marks]


(11)
Hence find the value of E(Y
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[1 mark]

(2)
The shows a main road passing through A, O, B and E. The road crosses a river at A and then at B which is 6 km east from A .Between A and B the furthest the river from the road is OD where OD = 32 km. The point O is 4 km east of point A. If the point O is taken as the origin and the road is taken as the x – axis, then the path of the river can be modelled by a quartic function.


(a)
Write down the coordinates of the points A, B & D.





[1 Mark] 

(b) Find the rule for the quartic function
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[2 Marks]

(c)

Rudolph wanted to find the area bounded by the river and the road between A and 



B. Find the area to 2 decimal places.















[3 Marks]

(d)



(i)
Find the function 
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[2 Marks]


(ii)
Sketch the graph of 
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 on the set of axes given below.


[2 Marks]

(e)
Find the area enclosed by the x – axis and the function
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[2 Marks]

(3)
The graph of the function 
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 is given below. 

(a)


(i) Find the values of a, b, c.




































[3 Marks]


(11)
Hence determine the coordinates of the minimum point.















[1 Mark]

(b)


(1)
Find the y coordinate of the points A and B.












[1 Mark]

(ii) Hence determine the domain and the range of the function
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[1 Mark]

(c)
The function 
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 is one – one for 
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 .Find the least possible value for
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[1 Mark]

(d)



(1)
Find the inverse function of 
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[2 Marks]


(11)
State the domain and the range of the inverse function. 






[1 Mark]

(e)
Find the area enclosed by the function 
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fx

 and x – axis.


[2 Marks]

4) The height above the ground of the middle of a skipping rope as it is being turned in a child’s game is found by using the equation
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, where 
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 , is the number of seconds after the rope has begun the to turn .During the game the maximum height the rope reach is 2.2m, and it takes 4s for the rope to complete a full turn.

(a)



(i)
Find the value of 
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anb

 and hence write down the equation of 
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 in terms of 
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[2 Marks]

(ii) Sketch the graph of 
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 against 
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 for 
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[2 Marks]

 (iii) 
Find the coordinates of the two minimum points


[2 Marks]

(b)
The rope is 30cm above the ground for two values of
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, 
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, in the region 
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 . Find the values of 
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 to two decimal places.  











[2 Marks]

(c)
Find the area bounded by the curve, the 
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 - axis and the lines 
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[3 Marks]

(d)
The rope would be again 30cm above the ground for another two values of 
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 , 
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, for 
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[1 Mark]

 (e)
Hence determine the value of the area bounded by the curve , 
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 - axis ,and the lines 
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[1 Mark]
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