2

	Name
	
	Reg. No.
	
	Year 6 (      )


[image: image1.jpg]



MATHEMATICS 
9740/02
Paper 2
10 September 2008

3 hours

Additional Materials:
Answer Paper


Graph paper


List of Formulae (MF15)

READ THESE INSTRUCTIONS FIRST
Write your Name, Class and Index number on all the work you hand in.

Write in dark blue or black pen on both sides of the paper.

You may use a soft pencil for any diagrams or graphs.
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Section A: Pure Mathematics [40 marks]
1 Given that x is real, prove that  
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 is always positive.
[1]

Hence, use a non-calculator method to solve the inequality 
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[4]
2 Find the cube roots of 
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Sketch an argand diagram showing the points 
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 representing the cube roots of 
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 and describe geometrically the relationship between the roots.
[5]

3 The height x, of a certain plant, at time t is proportional to the amount of nutrients it absorbs.  The plant loses nutrients at a rate proportional to the height of the plant and absorbs nutrients at a rate inversely proportional to the surface area of the stem of the plant.  Taking the cross-section of the stem to be circular with radius r = kx, where k is a constant, and the surface area of the stem to be 2(rx,   

(i) show that x satisfies the differential equation 
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where p and q are positive constants.   
     [2]

For the case p = 2q, it is known that x = 0 when t = 0.

(ii) Solve this differential equation, obtaining an expression for x in terms of t and q. 
[5]

(iii) Deduce the value of x as t becomes very large.
[1]

4 Ryan is offered a job in the financial sector which pays a starting annual salary of 
[image: image8.wmf]$36000

 in the first year and an annual increment of 4% of the previous year's annual salary.

(i) Find Ryan's annual salary in his tenth year on the job, giving your answer correct to the nearest dollar. 
[2]

(ii) Ryan decides to save 50% of his salary every month in a bank account. Ignoring any saving interests, he would have saved at least one million dollars in the nth year after he had started working.  Find the least value of n.
[4]

(iii) 
Ryan then invests a fixed amount of $10 000 in a unit trust account.  If he maintains this account, he would get a bonus at the end of the 5th month and every fifth month thereafter, i.e. 5th, 10th, 15th month and so on.  The first payment of this bonus is $25 and increases by $3 for each subsequent payment.  Find the total amount he would have in his unit trust account at the end of 9 years.
[4]

5 The lines 
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 intersect at the point P with position vector 
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 are real parameters. 
(i) Find an equation of the plane 
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The point Q has position vector 
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and the line through Q perpendicular to 
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(ii) Show that the position vector of R is given by 
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[4]
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 respectively, where a and b are constants.
(iii) Find an equation satisfied by a and b such that the three planes 
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 do not have any point in common.
[4]

Section B: Statistics [60 marks]
6 The publisher of a magazine that is sold at newsstands wants to investigate which section of the magazine is most popular among the readers.  Explain whether it is possible to obtain a random sample of the magazine’s readership.
[1]  

The publisher obtained a sample by inviting readers to fill in their favourite section in a form printed in one issue of the magazine and to send it to the publisher.  Postage is free and a small token is given for readers who respond.  State one reason why this method may be unsatisfactory.
[1]

Explain how the publisher can take a quota sample of the magazine’s readers who purchase the magazines from newsstands.
[2]    
7 Find the number of different arrangements of the nine letters in the word ‘YESTERDAY’ if the arrangements are such that  
(i)
both the letters ‘Y’ are together,
[2]

(ii)
both the letters ‘Y’ are together and both the letters ‘E’ are separated.
[3]

8 On a particularly busy road, the probability that an accident involved cyclists is given by p.  Fifty randomly chosen accidents were investigated.
Given that p is less than 0.5 and that the variance of the number of accidents involving cyclists is 2.82, find the value of p.  Hence find the most probable number of accidents that will involve cyclists out of fifty randomly chosen accidents.

If p = 0.2, find the probability that between 10 and 20 accidents involve cyclists.



[7]

9 A farmer knows from experience that the weights of any crop of tomatoes grown organically are normally distributed with mean 220 g.  For the current crop, the farmer tried a new fertiliser which the manufacturers claim will increase the mean weight of tomatoes.  He decided to test the manufacturers’ claim by taking a random sample of 50 tomatoes.  The mass of each tomato, x g, in the sample is measured and the following results are obtained: 
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.  Carry out the correct test, at the 5% significance level.
[5]
State, giving your reasons, whether this test would remain valid if the original weight distribution had not been normal.
[1] 

Explain, in the context of the question, the meaning of your p–value.
[1]
10 A confectionary produces durian and mango cakes with individual weights X g and Y g, distributed normally with means (x = 800 and (y = 600, and variances (x2 = 250 and (y2 = 200 respectively.  


(i)
Ms Marian ordered one durian cake and one mango cake.  Write down the probability that the durian cake weighs more than 800 g and the mango cake weighs less than 600 g.
[1]

(ii)
Find the probability that three randomly chosen durian cakes weigh more than four randomly chosen mango cakes by more than 50 g. 
[4]
(iii)
State the condition you have used in your calculations.
[1]
11 Three cards are drawn from an ordinary pack of 52 cards, at random and without replacement.  Cards drawn have the following values: 

Aces score 1 point,


Tens, Jacks, Queens and Kings score 10 points, and 

Cards from two to nine score as many points as the numbers they carry (i.e. twos score 2 points, threes score 3 points, and so on). 
Find the probabilities that 

(i)
exactly two cards each scoring more than 5 points are drawn,
[2]

(ii)
all three cards are of different suits,
[3]

(iii)
total score of the three cards is more than 28 points given that all three cards are of different suits.
[4]

12 A stagnant pool of water is found in an irresponsible contractor’s construction site.  On average, there are two Aedes larvae in every 10 ml of water in the stagnant pool of water.  
(i)
Find the probability that at least four larvae are found in a sample of 30 ml of water drawn from the stagnant pool of water.  
[2]

Fifty vials, each containing 30 ml of water, were drawn from the stagnant pool of water.
(ii)
Using a suitable approximation, find the probability that more than forty vials contain at least four larvae each.
[4]

(iii)
Find the probability that the average number of larvae in a vial is less than five.  
[4]

13 A study of the relationship between the growth rate, y, and the population size, x, both in suitable units, is carried out on six samples of bacteria colonies and the results are summarised in the following table. 
	x
	0.1
	0.3
	0.5
	0.7
	0.9
	1.0

	y
	0.289
	0.609
	0.763
	0.855
	0.916
	0.991


(i)
Sketch the scatter diagram.  State what the scatter diagram indicates about the correlation between x and y.
[3]  
(ii)
Calculate the linear (product moment) correlation coefficient for the data.
[1]

It is believed that y, can under certain circumstances be modelled by 
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, where a and b are constants.  Show that the relation between 
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 is linear.
[2]
(iii)
Find the equation of the estimated regression line, assuming x to be the independent variable.  Hence, find estimates for a and b.
[4]

(iv)
Use the regression line in (iii) to calculate the growth rate when the population size is 0.02.  Comment on the validity of your calculated growth rate.
[2]


THE END
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