January 2003
S2 Answers

	1 (i)
	Obtain a list of those eligible to vote and number people from 1 to N.

Generate 20 random numbers from a calculator or from tables.

Choose the people that correspond to these numbers.



	(ii)
	a)  Let X be the random variable for the number of people in social class A or B.

X ~ B(20, 0.3).

P(X ≥ 9) = 1 – P(X ≤ 8) = 1 – 0.8867 = 0.113  (3 SF).

b)  There is over a 10% chance of having a result as surprising as this by chance.  So 9 people in social classes A or B isn’t that surprising.



	
	

	2 (i)
	X = expenditure at supermarket.    X ~ N[65, σ²].
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P(X > 80) = 1/12 = 0.0833.

Standardise:  
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     (as P(Z > 1.383) = 0.0833).

So  
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   OR  10.8   (3 SF).



	(ii)
	P(X < 55) = 
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   OR 0.178  (3 SF)

	
	

	3 (i)
	The normal distribution can be used to approximate a B(n, p) distribution if np > 5 and       nq > 5.


	(ii)
	n = 80000,  p = 0.005       So X ~ B(8000, 0.005)
np = 40   and nq = 7960.

So we can approximate X by a normal:    X 
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So  P(X > 50) = P(X ≥ 50.5)      (using a continuity correction).
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= P(Z ≥ 1.664)



= 1 – 0.9515



= 0.0485.



	
	


	4 (i)
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Therefore  k = ¾.



	(ii)
	E(T) = 2   (because f(t) is symmetrical).
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= 4.2.

Therefore, Var(T) = 4.2. - 2² = 0.2.



	(iii)
	The model gives no probability for the journey lasting over 3 hours (or for it lasting under 1 hour).
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	5 (i)
	H0:  μ = 48
H1:  μ ≠ 48.

2% significance level.
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The test statistic is 
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= -2.090.
The critical value is ±2.326.

Since 2.090 < 2.326, we cannot reject the null hypothesis.  There is no evidence that μ differs from 48.



	(ii) 
	Because n is fairly large, the Central Limit Theorem will ensure that the distribution of  
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 is roughly normal.

	
	

	6 (i)
	In order for M to be modelled by a Poisson you need to assume that
· misprints occur independently of each other;

· misprints occur at a constant rate throughout the paper.



	 (ii)
	Mean number of misprints in 5 pages is 10.
So the distribution for the number of misprints in 5 pages is X ~ Po(10).

P(X > 12) = 1 – P(X ≤ 12) = 1 – 0.7916 = 0.2084   OR  0.208  (3 SF)



	(iii)
	Number of misprints in n pages has mean 2n.
Let Y be the random variable for the number of misprints in n pages.  Then Y ~ Po(2n).

We want P(Y > 12) > 0.7   i.e.   1 – P(Y ≤ 12) > 0.7    i.e.  P(Y ≤ 12) < 0.3.

From Poisson tables:



Po(14)

P(Y ≤ 12) = 0.3585


Po(15)

P(Y ≤ 12) = 0.2676

So 2n = 15

i.e. n = 7.5.

So 8 complete pages needed.

	 
	

	7 (i)
	H0:  μ = 50
H1:  μ > 50

5% significance level.


	(ii)
	n = 40  
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The test statistic for the test is:  
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The critical value is 1.645.

Since 1.807 > 1.645, we can reject H0.  There is some evidence that newly qualified employees take longer than experienced employees.



	(iii)
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As 
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b)  Reject H0 if 
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.  A type II error occurs if you fail to reject H0 if it is false.
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We form an equation:  
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So:  
[image: image26.wmf]n

c

515

.

11

52

-

=

-

    (2)

c)  Adding equations (1) and (2) together gives:


2c – 102 = 0

i.e.   c = 51

	
	d)  From (1):  
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i.e.  
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So n = 133 would be suitable.
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