Section A: Pure Mathematics [40 marks]

1
Given that y = ln (2 +
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[2]

By  further  differentiation  of  this  result,  or  otherwise,  find  the  Maclaurin series  for y in ascending powers of x, up to and including the term in x3.
[3]
Deduce the Maclaurin series for 
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 in ascending powers of x, up to and including the term in x2.
[1]
2 Using the result
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, show that
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where C is a constant to be determined.
[3]

Deduce

(i)
the sum 
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 to n terms,
[3]

(ii)
the least value of n for which 
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3
Let 
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(i)
Find 
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 and the exact value of
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(ii)
Given that
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(iii)
Given that 
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 is real and n is positive, use de Moivre’s Theorem to show that the values of n are terms in an arithmetic progression. 

[3]
4
(i)
Sketch the graphs of 
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[1]


(ii)
Solve the equation
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(iii)
The region enclosed between the curves 
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and 
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 is rotated completely about the x-axis. Find the volume of the solid generated. 
[3]

(iv)
R is the region bounded by the curve 
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 and the x-axis. The line y = k (k > 0) divides R into 2 regions with equal area. Find the value of k to 1 decimal place.








[3]

5
The lines l1 and l2 have equations

r
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respectively, where 
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and 
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 are real parameters. 

  
(i) 
The point A on l2 is given by
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. Find in the form ax + by + cz = 
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[3]
(ii) The point P on l1 and the point Q on l2 are such that PQ is perpendicular to both l1 and l2. Form two equations in 
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and 
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and show that the position vector of Q is 
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[4]

(iii) Hence, or otherwise, find the shortest distance from Q to l1.


[2]
Section B: Statistics [60 marks]

6
Give a real-life example of a situation in which stratified sampling could be used, stating clearly the strata used. Explain why stratified sampling would be more appropriate than random sampling method in this situation, and describe briefly any disadvantage that stratified sampling has.  





[4]
7
The 10 letters from the word BARBAPAPPA are printed on 10 different cards. Three cards are chosen at random to form a 3-letter code word. Find the number of such code words.




 





[5]

8
Four marbles are randomly chosen, without replacement, from a bag of 18 marbles of which 3 are red, 6 are green and 9 are blue.


Find the probability that


(i)
the marbles chosen are all green,





[2]


(ii)
the marbles chosen consist of at least one of each colour,


[3]

(iii)
there is 1 green marble given that 3 red marbles are chosen. 

[3]

[Turn over
9 The table below shows the daily sale of cones of ice-cream in a week by a shop and the maximum daily temperature. 

	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	Daily sales, u
	94
	102
	112
	53
	80
	83
	88

	Temperature oC, t 
	30.7
	31.4
	31.8
	34.6
	25.9
	28.5
	29.1


(i) 
Identify a data pair which should be regarded as suspect. 


[1]

Remove the suspect data pair for the rest of the question. 

(ii) 
Calculate the correlation coefficient for the remaining 6 pairs of data. 
[1]

(iii) 
The variable v is defined by v = 
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1

. For the variables v and t, calculate the product moment correlation coefficient and comment on its value. 

[3]

(iv) 
Use a regression line to give the best estimate that you can of the daily sale when the temperature is 21.0 oC.
State, with a reason, whether the estimation is valid.



[3]
10
At Universal Studios, the waiting time for the newest attraction, the Hollywood Dream Ride, has a normal distribution with mean 50 minutes and standard deviation 10 minutes. The waiting time for another popular attraction, the Jurassic Park Ride, has a normal distribution with mean 45 minutes and standard deviation 12 minutes. The waiting times for the 2 attractions are independent of each other. 

Amanda and Brenda queued independently for the Hollywood Dream Ride while Calvin queued for the Jurassic Park Ride. Calculate the probability that the sum of the waiting times of Amanda and Brenda is less than twice the waiting time of Calvin. [3]
Two in every five tourists who take the Jurassic Park Ride purchase a souvenir photo at the end of the ride. 20 tourists exiting from the Jurassic Park Ride are randomly chosen. Find the largest value of k such that there is a probability of more than 0.5 that at least k of them purchased souvenir photos. 




[3]
The amount spent by tourists who visit the Snoopy souvenir shop has been found to have a mean of $35 and standard deviation of $7. Find an approximate value of the probability that the mean amount spent by a group of 60 tourists exceeds $36.50. 
[3]
11
(a)
A supermarket’s statistician reports that, for January to June 2008, the mean amount spent per male customer per visit was $59 with standard deviation $8.
The supermarket’s management suspects that the mean amount spent per male customer per visit has decreased in recent months. A random sample of 8 male customers was taken and the amount spent per male customer per visit, $x, was recorded in August 2008.  The following result was obtained.
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Stating any necessary assumptions about the population, test the supermarket’s management’s suspicion at the 5% significance level. 



[5]
(b) 
A random sample of 9 female customers is taken and the amount spent per female customer, $y, is summarized by 
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The actual mean amount spent per female customer is $ . In a test at the 4% level of significance, the hypotheses are 


Null hypothesis
: 
  = 


Alternative hypothesis: 
  
[image: image35.wmf]¹

 

Given that the null hypothesis is rejected in favour of the alternative hypothesis, find the set of possible values of .






[5]

State any necessary assumptions about the population in order for the test to be valid. 










[1]
State what you understand by the expression ‘at the 4% level of significance’ in the context of this question. 







[1]
12
An airline company has a ticket reservation hotline which receives calls at a rate of 6 calls per hour and a baggage services hotline which receives calls at a rate of 3.6 calls per hour.


(i) 
Show that the probability that the two hotlines receive a total of more than 5 calls in 1 hour is 0.916. State the assumption made in your calculation. 
[3]

(ii)
Calculate, using a suitable approximation, the probability that at least 15 but fewer than 25 calls are received on the ticket reservation hotline in a 3-hour period. 
[3]

(iii)
Both hotlines are open 8 hours daily from 0900 to 1700h, 7 days a week. By using a suitable approximation, find the probability that in a particular week, there will be at least 50 1-hour periods in which the two hotlines receive a total of more than 5 calls per hour. 
[4]


(iv)
The only officer manning the baggage services hotline wishes to take a short tea break. Find the longest break, in minutes, he can take so that the probability of him missing any calls is less than 0.4.
[4]
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