May 2002 Solutions

Probability and Statistics S1

	1
	(i)
	Ranking the data we get:

So,  Σd²=12

Spearmans rank correlation coeff is rS =  1 - (6×12)/(7×48) = 0.786 (3sf)

	
	(ii)
	The value shows fairly strong agreement between the two directors – they agree fairly well in their assessments.

	
	
	

	2
	(i)
	0.2 + 0.1 + 0.1 + 0.4 + p = 1

so  0.8 + p = 1

So,  p = 0.2

	
	(ii)
	E(X) = (2×0.2) + (3×0.1) + (4×0.1) + (5×0.4) + (6×0.2) = 4.3

	
	(iii)
	E(X²) = (2²×0.2) + (3²×0.1) + (4²×0.1) + (5²×0.4) + (6²×0.2) = 20.5
Variance, σ² = 20.5 – 4.3² = 2.01

	
	
	

	3
	(i)
	6 people so 6! = 720 arrangements.

	
	(ii)
	Tie Mr Aziz to his wife.  There are then 5 “objects” to arrange.  This can be done in 5! = 120 ways.
But Mr Aziz could be tied to his wife in 2 different ways.

So total number of ways is 120 + 120 = 240.

	
	(iii)
	Probability = 
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	4
	(a)
	i)  
P(red) = 4/15
ii)
P(second disc white if first is green) = 6/14 = 3/7 (as there would be 14 discs left and there are still 6 white discs).

	
	(b)
	i)
P(2 red discs) = 
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= 
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=  0.145  (3sf)
ii)
P(discs same colour) = P(RRR) + P(WWW) + P(GGG)




          = 
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          =  0.00879 + 0.04396 + 0.02198



          =  0.0747  (3sf)

	
	
	

	5
	(i)
	Fewer than 3 throws means 1 or 2 throws.


P(wins on 1st throw) = 2/35 = 0.05714…


P(wins on 2nd throw) = (33/35) × (2/35) = 0.05388

So,  
P(fewer than 3 throws) = 0.111  (3sf)

	
	(ii)
	For a geometric distribution, E(X) = 1/p = 1/(2/35) = 17.5

	
	(iii)
	To pay more than its worth, she would need to play more than 40 times.
The probability of playing more than 40 times is (33/35)40 = 0.0950

	
	
	

	6
	(i)
	7,  23,  32,  32, 33,  41,  46,  56,  56,  61,  62

a)  The median is the middle number, i.e. 41.

b)  The upper quartile is the median of the upper half of the data, i.e. 56.

c)  The lower quartile is the median of the lower half of the data, i.e.  32.

	
	(ii)
	For player B,
median = 26



lower quartile = 8


upper quartile = 37
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	(iii)
	Player A has the higher median time, meaning that his/her games are on average longer.

Player B has a larger interquartile range meaning that his/her games were more varied in length than Player A’s games

	
	(iv)
	We don’t know which player was more successful.. We only know how long their games last, not whether they won or lost.

	
	
	

	7
	(a)
	Scatter diagram I shows negative correlation, so its coefficient must be -0.82.

Diagram II shows hardly any relationship, so its correlation coefficient must be 0.07

Diagram III has a positive relationship (largely due to the outlier).  Its correlation coefficient must be 0.62.

	
	b)
	i)  The first point is 1 unit below the line, so d1 = 1

    The second point is 1 unit below the line so d2 = 1

    The third point is 2 units above the line, so d3 = 2

	
	
	ii)  Entering the data, (1, 2),  (2, 4) and (3, 9)  into a calculator you get:





a = -2





b = 3.5

So the regression line is y = -2 + 3.5x
The distances from the new line are:


d1 = 0.5


d2 = 1



     d3 = 0.5


So, d1² + d2² + d3² = 1 + 1 + 4 = 6





So, d1² + d2² + d3² = 0.25 + 1 + 0.25 = 1.5
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