Probability and Statistics S1
June 2001

	1  (i)
	T has a geometric distribution (as you are counting the number of experiments until a success occurs).

So, T ~ Geo(1/8)

E[T] = 1/p = 8.

	(ii)
	P(T = 3) = P(“not double” then “not double” then “double”) = 
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	2 (i)
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So,  
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	(ii)
	This figure represents fairly strong positive rank correlation between the two sets of dates.  It doesn’t mean that the contestant is good at remembering the dates of the events but is reasonably good at putting them in the correct order.

	
	

	3  (i)
	The probability of the order V V V V C C C is 
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The number of possible orders of  V V V V C C C is  
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So the probability of 4 vowels and 3 consonants is 35 × 0.0056688 = 0.198  (3sf)

	(ii)
	P(at least 1 vowel) = 1 – P(no vowels) = 1 – P(all consonants)


= 1 - 
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= 1 – 0.01563



=0.984  (3 s f)

	(iii)
	Number of arrangements of A B A E S S U = 
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	4 (i)
	a = ½

b = 2/3

c = 1/3

	(ii)
	P(D = 2) = P(2 reds selected)
There are two branches through the tree diagram which result in 2 reds being selected from jar B (the first and the fifth routes through).

So, P(D = 2) = 
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  (as required)

	(iii)
	E[D] = 
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E[D²] = 
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Therefore, Var[D] = E[D²] – {E[D]}² = 
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  or 0.340  (3 s f)  

	
	

	5 (i)
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So,  r = 
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 = 0.999  (3 SF)

	(ii)
	We wish to find y when x is 2.4m.

Therefore we use the regression line of y on x (which is incidentally the only regression line that makes sense here since x is a controlled variable).
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So
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Therefore the regression line is:   y = 0.0120 + 0.3571x
When x = 2.4, y = 0.0120 + 0.3571 × 2.4 = 0.869m

	(iii)
	a)  The estimate in (ii) should be accurate since the correlation coefficient shows that the points lie very close to a straight line and 2.4 m lies inside the range of x values given in the table.
b)  The estimate if x = 10.2 m would not be accurate.  This is because 10.2 lies well outside of the values given in the table.  It is not wise to extrapolate beyond the range of the values given in the table (since we are not sure that the same linear relationship will continue to hold).

	
	

	6 (i)
	The binomial distribution assumes that
*  whether she can park in her favourite spot or not on a given day is independent of whether she can on another day;

*  the probability of parking in her favourite spot must always be 2/5.

Note:  The assumptions must be written in the context of the question.

	(ii)
	a)  n = 5,  p = 0.4
b)  P(X > 3) = 1 – P(X ≤ 3) = 1 – 0.9130 = 0.0870 (to 3 sf)  (using tables)

	(iii)
	Let Y be the distribution for the number of good weeks out of 7 weeks.
Y ~ B(7, 0.0870)

P(Y < 2) = P(Y = 0 or 1)

P(Y = 0) = 
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P(Y = 1) = 
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Therefore, P(Y < 2) = 0.5288 + 0.3527 = 0.8815

	
	

	
	

	7 (i)
	a)  For the medians read across at 30:
For checkout A, median = £13

b)  For checkout B, median = £26

	(ii)
	a)  UQ for A = £27  (or maybe £28)   (reading across at 45)

LQ for A = £6

Therefore IQR for A is £21  (or maybe £22)

b)  UQ for B = £40

LQ for B = £14

Therefore IQR = £26

	(iii)
	Checkout A is more likely to be the express checkout since the median amount spent is lower (and there is less variation in the total amount spent).

	(iv)
	Using the CF table at the top of the table, we can construct this frequency table

We find an estimate of the mean using the mid-point of each interval:
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Actual�
1963�
1968�
1971�
1973�
1983�
1984�
1986�
1990�
1991�
1997�
�
Estimate�
1970�
1983�
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1977�
1969�
1992�
1981�
1986�
1994�
1997�
�
Rank actual�
1�
2�
3�
4�
5�
6�
7�
8�
9�
10�
�
Rank estimate�
3�
6�
1�
4�
2�
8�
5�
7�
9�
10�
�
d�
-2�
-4�
2�
0�
3�
-2�
2�
1�
0�
0�
�
d2�
4�
16�
4�
0�
9�
4�
4�
1�
0�
0�
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Amount spent�
0-10�
10-20�
20-40�
40-60�
60-100�
�
Frequency�
10�
24-10 = 14�
45 – 24 = 21�
54 – 45 = 9�
60 – 54 = 6�
�
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