Anderson Junior College

Preliminary Examination 2008
H2 Mathematics Paper 2 (9740/02)
Section A: Pure Mathematics (40 marks)

1.
A couple returned to Singapore after their tour in Europe and wishes to convert their foreign currencies back to Singapore Dollars (S$). Three money changers offer the following exchange rates:

	Money Changer
	1 Czech Koruna
	1 British Pound
	1 Euro
	Total amount of S$ the couple can receive after currency conversion.

	A
	S$0.091
	S$2.62
	S$2.11
	S$802.30

	B
	S$0.085
	S$2.69
	S$2.08
	S$792.95

	C
	S$0.082
	S$2.64
	S$2.15
	S$798.90



Find the maximum amount of Singapore Dollars (S$) the couple can receive if they were to convert at the best rates from the three money changers.
 [4]

2.   
The seventh, third and first term of an arithmetic progression with non-zero common difference are the first three terms of a geometric progression respectively.  Prove that the geometric progression is convergent.
[3]


The seventh term of the arithmetic progression is 3.  Find the smallest value of n such that the sum of the first n terms in the arithmetic progression exceeds the sum of the first n terms in the geometric progression by at least 100.
[4]

3.  
Relative to a fixed origin O, the points A, B and C have position vectors given respectively by 
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(i)
Find the vector equation of the line l that passes through point A and is parallel to the vector 
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.
[1]

(ii)
Find the point D, the foot of perpendicular from the point B to l.
 [3]

(iii)
Find the area of the triangle ABC.
[3]

(iv)
Hence find the volume of the tetrahedron ABCD.
 [4]

4.
(a) The graphs of 
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Sketch, with clear labeling, the graph of y = f(x)  for 
[image: image7.wmf]Â

Î

x

. 
[3]


(b)  Find the values of the constants A and B such that 
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 for all values of x except 
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. Hence state precisely a sequence of transformations by which the graph of 
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 may be obtained from the graph of  
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[4]

5.   
Sketch, on an Argand diagram, the locus given by 
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[5]

Given that 
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 is a complex number with 
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[image: image19.wmf]2

wawa

-=-

 is the y axis.
[3]

Find the minimum value of 
[image: image20.wmf]3

ziw

-+

 in exact form.
[3]
Section B: Statistics (60 marks)

6.
(a)  
A party of 12 people is to travel in 3 cars, with 4 people in each car. Each car is driven by its owner.  How many ways can the party be divided if 2 of the remaining 9 people refuse to travel in the same car.  [The arrangement of people within each car is not relevant.]  
[2]


(b)  
In how many ways can 4 copies of a book be distributed among 10 people, if each person can get any number of books?                                
[4] 

7. 
3 machines A, B and C produce 25%, 35% and 40% respectively of the golf balls manufactured by a factory. These balls are either yellow or white. Of the balls produced by A and B, 20% and 30% respectively are yellow.  It is known that the probability of picking a yellow ball is 0.355.               


(a)    If 3 balls are picked randomly, find the probability that 


(i)  
at least 2 are produced by machine B  
[2]


(ii)  
at least 1 is a yellow ball                                                  
[2]


(iii) 
at least 1 is yellow given that all the balls picked are from machine A.  
[2]

(b)   
Due to malfunction of machine A, 10% of the balls produced by machine A is faulty.  Find the proportion of white balls that are faulty.                     
 [3]

8.
An insurance company claims that its customers take an average of 80 minutes to decide whether to purchase a newly introduced policy from the company.  In experiments carried out to test this claim, the time taken in minutes, x, was measured on 250 occasions, and the data obtained is summarized as follows:
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(i) Find an unbiased estimate of the population variance 
[image: image23.wmf]2

s

.
[1]

(ii) Find an inequality satisfied by the significance level of the test where the claim is not justified.
[3]


An insurance agent of this company wants to change the claim to ‘customers take an average of w minutes to decide whether to purchase a newly introduced policy from the company’.  The time taken on another 20 occasions was recorded by the agent, it was found that the mean time of his sample was 75 minutes.  Based on his sample, find the set of values of w for which the null hypothesis 
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 is not rejected at 5% level of significance.
[4]

9.
In order to be offered a scholarship, a candidate has to pass two rounds of interview. (It is assumed that all interviewers’ decisions are independent.)


In the first round, there will be a panel of 10 interviewers and the probability of each interviewer passing a candidate is 0.9. The candidate fails to qualify for the second round if more than one interviewer decides not to pass him or her. 

(i) Find the probability that a candidate passes the first round of interview.
 [1] 

In the second round, there will be a panel of 5 interviewers and the probability of each interviewer passing a candidate is 0.8. The candidate is offered a scholarship only if all interviewers pass him or her in the second round. 
(ii) Show that the probability that the candidate is offered the scholarship is 0.241, correct to three significant figures.         
 [1]

(iii) There are n candidates going for the interviews. Find the smallest n such that there is at least a 98% chance of 2 or more candidates being offered the scholarships.   
[3]


The panels interview 5 candidates per day for a period of 55 days. Find the probability that, on average, at least 1 candidate is offered the scholarship per day out of this period of 55 days.        
   [3] 
10.
The lifespan of a halogen bulb is normally distributed with mean 160 hours with standard deviation 10 hours, while the lifespan of a fluorescent bulb is normally distributed with mean 240 hours and standard deviation 12 hours. The lifespan of any bulb is independent of one another.


(i)
A halogen bulb is randomly chosen. Find the greatest value of a, correct to three significant figures, if the probability that its lifespan lies in the range of (160-a, 160+a) is at most 0.4.
 [3]


(ii)
Find the probability that the difference between the average lifespan of two fluorescent bulbs and twice the lifespan of a halogen bulb does not exceed 70 hours.   
[3]


(iii)
The halogen bulbs are packed in boxes of n bulbs, where n is large. If there are more than 10 bulbs that have lifespans of less than 150 hours, the box will be rejected.  Using a suitable approximation, find the greatest value of  n so that the probability that a box will be rejected is less than 0.2.
[5]
11. 
In a small company, the employees send an average of 1.2 print jobs to the colour printer and α print jobs to the laser printer per day. It is assumed that these are the only two printers in the company and the print jobs are independent.

(i)
Given that on 1 in 100 working days there are no print jobs for both printers.  Show that 
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= 3.41 correct to 3 significant figures.  
 [2]

(ii)
Find the probability that a total of 3 print jobs were sent in on a working day.
[1]
(iii)
A typical working day consists of 8 hours of work.  Find the probability that more than half of the total print jobs sent during a typical working day occurs within the first hour of work, given that there was a total of 3 print jobs for the day. 
      [4]

12.
(a) 
Describe how you can carry out systematic sampling if you want to find out, on average, how much time AJC students spend on surfing the internet in a week. State a possible disadvantage of the systematic sampling you have described compared to other sampling methods.     
[3] 

 
(b)
A random sample of students is surveyed. The amount of time they spent sleeping at night, x hours, and the amount of time they spent playing computer games, y hours, are recorded.

From the collected data where 1 < x < 9 and 1 < y < 5, the equation of the line of regression y on x is found to be  
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(i) 
Find 
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[1]

(ii) 
Find the value of the product moment correlation coefficient between x and y.
[1]

(iii) 
Estimate the amount of time that a student sleeps if he spends 4 hours gaming on a certain day. Comment on the reliability of this value.
 [2]

(c) The Consumer Price Index (CPI) and the price of gold are thought to be related by the equation 
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, where A and B are constants. Six pairs of observations are given as follow:
	CPI  (x)
	1.5
	2.1
	3.5
	4.7
	5.1
	7.2

	gold ($ y)
	208
	284
	410
	514
	561
	950


(i) Obtain the equation of the line of regression  ln y on  ln x , and deduce the estimates of the values of A and B. 
[3]

(ii) A gold trader claims that the recent increase in the price of gold is due to the high CPI.  State, with reason, whether you agree with his statement.
[1]
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