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Herzlia Highlands

Advanced Programme Mathematics
(Stats & Prob)
Grade 12

Prelims 2019
Notes

1. Calculators in radian mode.


2. Calculators in RADIAN MODE.


3. There is 1 hour to complete 7 questions for 100 marks. Note: there are 118 marks available, but you will only be marked on the first 100 marks completed, i.e. you have some choice in which questions you tackle so read the entire paper carefully and strategise before starting.
 
4. Unless otherwise stated, answers to be given to 2 decimal places.

5. You should have 3 pages of formulae plus a Normal Distribution table. These are the IEB formulae sheets you will get at the end of the year, so if the formula you are looking for is not here, either you should know this formula, or you are looking for the wrong one! 



1. Bread&butter is served:


1.1. A father goes shopping with his three children and buys 14 items. On his way home the shopping bag breaks. He decides to carry five items himself, gives two to his youngest child, three to the middle child and four to his eldest child. In how many ways can the 14 items be distributed in this manner?

 
(6)




1.2. A local fisherman caught 10 lobsters, 3 of which were undersized. Mr Aqualung, an inspector of the Sea Fisheries Branch, inspects the fisherman’s catch by choosing a random sample of 4 lobsters. What is the probability that the sample contains no undersized lobsters?

 
(7)




1.3. A computer manufacturing company is subjected to the following quality control procedure. A random sample of 10 computers is tested, with each computer tested individually. If there is one or more defective computers among the 10 tested, the entire consignment is rejected. The probability of a computer being defective is known to be 1%.

If a sample of 20 computers (instead of 10) was tested, and the consignment was rejected if two or more proved defective, calculate the probability of rejecting the consignment.

 
(7)



 
[20]








2. Add Marmite (i.e. could be good, but not to everyone’s liking): Two fair die are thrown. Let the random variable X be the smaller of the two scores if the scores are different or the score on one of the dice if the scores are the same. 


2.1. Copy and complete the following table to show the probability mass function of X. 


[image: image1.emf]
  
(6)


2.2. Find E(X). 
(5)


 
[11]




3. Replace Marmite with Nutella (i.e. most should be very happy with this, but some will be allergic!) :
The queueing time, T minutes, for a person queueing at a supermarket checkout has the following pdf:
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where c is a constant.


3.1. Show that 
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(6)



3.2. Find the probability that a person will have to queue between 2 and 4 minutes.
(4)




3.3. Find the median length of time a person is expected to queue.
(10)



 
[20]



4. Escargo (i.e. most will want to vomit, but a rare few will find this a delicacy):
A particular electrical component in a television set has a lifespan that can be modeled by a probability distribution  based on the pdf 

                          
[image: image4.wmf]î

í

ì

³

=

-

elsewhere

        

          

0

0

      

2

.

0

)

(

2

.

0

t

e

t

f

t

  (t is in years)


4.1. What is the probability that the component will not last more than ten years?
 (8)


4.2. What is the probability that the component will last between five and fifteen years?
(6)


4.3. Show that the expected lifespan of this component is 5 years.
[hint: you will need integration by parts] 
(10)



 
[24] 






5. Back to Bread&Butter: 
Melons are sold in three sizes: small, medium and large. The weights follow a normal distribution with mean 450 grams and standard deviation 120 grams. Melons weighing less than 350 grams are classified as small.




5.1. Find the proportion of melons which are classified as small.
 (5)



5.2. The rest of the melons are divided in equal proportions between medium 
and large. Find the weight above which melons are classified as large.    
 (8)




 
[13] 




The next two questions can be considered kosher BLT’s… replacing bacon with chicken to get the… wait for it… CLT… get it, Central Limit Theorem… oh be quiet, can I help it if you have no sense of humour just because you’re in your 50th hour of APM this week?!?

6. The weights from a certain sample of 100 women have a mean of 61,236kg, with a standard deviation 5,443kg. The weights from a sample of men on the other hand, have a mean of 81,647kg with a standard deviation 7,651kg.



6.1. Find a 92% confidence interval for the true mean of the weight of the women from the population from which this sample was taken.

(8)




6.2. If we can say, with 99% confidence, that the true mean of the men’s weights lies within 1.5kg of the observed sample mean, how big was this sample?

 (8)


 
[16]





7. A manufacturer has a machine that produces chocolate bars with a mass that is normally distributed with a mean of 100g and a standard deviation of 
1,5g. 

The machine goes in for some routine maintenance and on return a sample of 40 chocolates is produced. The average mass of this sample was 99,5g. 


7.1. Give suitable null and alternate hypotheses for testing whether or not the maintenance has affected the mean mass of the chocolates produced by this machine. 
(4)



7.2. Test the above hypotheses at a 1% significance level. You answer must include a diagram depicting the relevant normal distribution and clearly showing the critical value(s) and the corresponding acceptance and rejection regions. Marks are allocated to this diagram.
(10)
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END OF PAPER!!! 
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