Probability and Statistics S1 ~ November 2004
Solutions
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	2(i)
	P(Red then Red) = 
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	(ii)
	If the first 2 discs are red, then there are 10 discs left in the bag, 3 of which are blue discs.
So the probability that the 3rd disc will then be blue is 
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	(iii)
	P(Red then White then Blue) = 
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There are 6 orders altogether of picking out a red, white and blue ball.  Each order has the same probability.

So,  P(all discs have different colours) = 
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	3 (i)
	The mean value of x is given by:
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So, the mean value of the temperature is
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	(ii)
	Variance of x = 
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Therefore sd of x = 1.03°C

So the standard deviation of the temperature is 1.03°C

	
	

	4 (i)
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So  
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	(ii)
	We wish to find the value of y when x = 6.4.  So we calculate the regression line of y on x.

The regression line of y on x has the form y = a + bx, where
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So the line has equation y = 2.89 + 0.370x.



	(iii)
	When x = 6.4, y = 5.26 million


	(iv)
	The value of x lies within the range of the data, but the points on the scatter graph are fairly scattered around the line of best fit so there may be some inaccuracy in this value.

	
	

	5 (i)
	H = 1 if and only if X = 1 and Y = 0.
P(X = 1) = 
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P(Y = 1) = 
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So, P(H = 1) = 
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	(ii)
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	(iii)
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	6 (i)
	(i)
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	(ii)
	a)  Median = £335 thousand.  (Read across at 30)
b)  Lower quartile = £240 thousand  (Read across at 15)
c)  Upper quartile = £550 thousand.  (Read across at 45)


	(iii)
	A = 
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B = 
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There is one outlier as one Chief Executive Officer receives a salary above £1015 thousand.

	
	

	7 (i)
	Order is unimportant when selecting cards so we use combinations.
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	(ii)
	The number of ways of choosing 5 hearts from 13 hearts is 
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	(iii)
	Number of selections with 3 spades and 2 hearts is 
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	(iv)
	The possible situations are:

3 Spades and 2 of either Hearts, Diamonds or Clubs

3 Hearts and 2 of either Spades, Diamonds or Clubs

3 Diamonds and 2 of either Hearts, Spades or Clubs

3 Clubs and 2 of either Spades, Hearts of Diamonds.

So the number of selections is 22308 × 12 = 267696

  

	(v)
	The probability that there are 3 cards on one suit and 2 cards of another suit is 

267696/ 2598960 = 0.103. 

	
	

	8 (i)
	a)  Let X be the number of vegetarians.  Then X ~ B(20, 0.08).
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	b)  Assumptions required are:

*  if one student is a vegetarian, then this is completely independent of whether another student on the field trip is a vegetarian.

*  the students on the field trip have the same probability of being vegetarian as the general population.



	(ii)
	Let Y be the number of vegetarians on the exchange visit.  Y ~ B(n, 0.08).
We require P(Y ≥ 1) > 0.95.

This is equivalent to requiring P(Y = 0) < 0.05.

But 
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Using trial and improvement we see that:
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So, n = 36 is the smallest possible value of n.
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