Probability and Statistics 2
January 2005  Solutions

	1 (i)
	X ~ Po(2),  X = number of mistakes per page
P(X > 3) = 1 – P(X ≤ 3) = 1 – 0.8571 = 0.1429  (using tables).

So, P(X > 3) = 0.143  to 3 SF

	(ii)
	Y ~ Po(4),  Y = number of mistakes on 2 pages
P(Y < 6) = P(Y ≤ 5) = 0.7851  (from tables)

So, P(Y < 6) = 0.785 to 3 SF

	
	

	2 (i)
	Reason 1:  Only people with strong views are likely to respond to the questionnaire.
Reason 2:  Readers of the newspaper are unlikely to be representative of all adults in the area.

	(ii)
	Obtain a list of all adults in the area (e.g. the electoral register).
Number the adults from 1 to N.

Use random numbers (e.g. from random number tables) to select a random sample.

	
	

	3 (i)
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Subtract the equations:
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So,  
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  months.

	(ii)
	A normal distribution would give almost zero probability to values more than 3 standard deviations from the mean.

	
	

	4
	H0:
p = ¾


(p = proportion in favour)
H1:
p < ¾ 

10%  significance level

Under H0,  X ~ B(16, ¾).

P(X ≤ 10) = 0.1897 > 10%

We are therefore unable to reject H0.  Therefore the opinion poll is not inconsistent with the claim.

	
	

	5 (i)
	Y ~ Po(20)
P(Y = 22) = 
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	(ii)
	Y ≈ N(20, 20)
P(Y = 22) = P(21.5 ≤ Y < 22.5) = 
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     = P(0.335 ≤ Z < 0.559)


     = 0.7119 – 0.6311


     = 0.0808

	(iii)
	Percentage error = 
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   = 
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   = -5.07%

	
	

	6 (i)
	Type I errors occur if you reject H0 when it is true.

	(ii)
	P(type I error) = 0.05.
If X = number of days an error is made, then X ~ B(300, 0.05).

So, X ≈ N(15, 14.25)

P(X ≥ 20) = P(X ≥ 19.5)   (using a continuity correction).


     = 
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     = 1 – 0.8834 = 0.117  (to 3 SF)

	(iii)
	It is necessary to assume independence otherwise a binomial distribution would not be appropriate.

	
	

	7 (i)
	P(X < q) = 
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So,  (q – 1)(q – 3) = 0

Therefore q = 1.  (q = 3 lies outside the range of values of X).
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(ii)
	The areas under both graphs are 1.
y = f2(x) has a parabolic shape and must intersect the graph of y = f1(x).
This is only possible if 4k < 1.
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	(iii)
	The value of the upper quartile under model 2 is greater than 1.
P(X > 1 under model 2) > P(X > 1 under model 1) since f2(x) is above f1(x) in the second portion of the graph.

	
	

	
	

	8 (i)
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	(ii)
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H0:  μ = 42

H1:  μ < 42

10% significance level

Test statistic:  
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The critical value for a one-sided test at the 10% level is -1.282.

As -1.509 < -1.282, we can reject the null hypothesis.

There is weak evidence that the population mean path length is less than 42 cm.

	(iii)
	This group of scientists want stronger evidence before the particles are not ocrons.
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