Probability and Statistics S1
January 2002 Solutions

	1 (i)
	P(X ≤ 7) = 0.5634  (from tables)

	(ii)
	P(X > 6) = 1 – P(X ≤ 6) = 1 – 0.3743 = 0.6257

	(iii)
	P(8 < X ≤ 14) = P(X ≤ 14) – P(X ≤ 8) = 0.9998 – 0.7368 = 0.263

	
	

	2 (i)
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So,  
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So, s.d. = 
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   (use a more accurate value for the mean rather than a rounded value to be your final answer as accurate as possible)

s.d. = 
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	(ii)
	The mean would change to 6.53 + 2 = 8.53

The s.d. would not change.  It would still be 1.38

	
	

	3 (i)
	E[X] = 0.95

P(X > E[X]) = P(X > 0.95) = P(X = 1, 2 or 3) = 0.1 + 0.3 + 0.2 = 0.6

	(ii)
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Also, E[X] = 0.95
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Therefore, b = 0.4 – 0.35 = 0.05

	(iii)
	Var[X] = E[X²] – {E[X]}²
Therefore, 
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	4 (i)
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	(ii)
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Scale:  1 | 3 represents 13 years

Advantage:  The stem-and-leaf diagram shows the actual data values so there is no loss of accuracy.

	
	

	5  (i)
	Number of ways of choosing 4 from 12 is 
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	(ii)
	Number of ways of choosing 2 men and 2 women is
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	(iii)
	Probability = 210/495 = 14/33

	
	

	6 (i)
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So, 
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	(ii)
	As the transformations are both linear, the product moment correlation coefficient would be unchanged.

	(iii)
	As we have a controlled experiment the regression line of x on y doesn’t make statistical sense.  Instead we use the regression line of y on x.
Equation of regression line:  y = a + bx
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So, y = 1.7125 + 1.395x.

Putting y = 100:
100 = 1.7125 + 1.395x
i.e.


x = 70.457… = 70.5 cm (3 SF)

	(iv)
	Because x is a controlled variable, the regression line of x on y doesn’t make sense.


Age, x�
Frequency�
Class width�
Freq. density�
�
0 ≤ x < 10�
19�
10�
1.9�
�
10 ≤ x < 20�
6�
10�
0.6�
�
20 ≤ x < 30�
7�
10�
0.7�
�
30 ≤ x < 40�
11�
10�
1.1�
�
40 ≤ x < 60�
13�
20�
0.65�
�
60 ≤ x < 100�
24�
40�
0.6�
�
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