OCR Probability and Statistics S1 ~ June 2005
Solutions

	1 (i)
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variance y = 
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= 1.99 (3 SF)



	(ii)
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variance x = variance y = 1.99.

	
	

	2 (i)
	Number of arrangements = 
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  (there are 9 letters but 2 C’s, 4 G’s and 3E’s).



	(ii)
	There is 1 way of placing the G’s in positions 2, 4, 6 and 8.

There are 5 letters to be placed in the remaining 5 places (with 2C’s and 3 E’s).  This can be achieved in 
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This gives 10 tunes altogether.



	(iii)
	Probability = 10/ 1260 = 0.00794.

	
	

	3 (i)
	The median is half-way between the 20th and 21st values.  Both are £3.50, so the median is £3.50.
The L.Q. is the median of the bottom 20 values.  The LQ is £2.75.

The UQ is the median of the top 20 values.  The UQ is £4.55.



	(ii)
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	(iii)
	a)  The variablility in prices was greatest in store A – they had the cheapest item and the most expensive item.  Store B’s prices were closer together in price.
b)  The prices in both stores were negatively skewed, however the skewness was greater with store A.

	
	

	4 (i)
	S = 0 if neither of the first two dice shows a six (with probability 
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)  and then the next throw of the single dice also results in no six (with probability 
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So a = P(S = 0) = 
[image: image9.wmf]255125

366216

´=

.

b = 1 - 
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  (as required)



	(ii)
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  (3 sf)


	(iii)
	P(3 out of 5 turns have S = 0) = 
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	5 (i)
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Scatter graph showing the heights of identical twins
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Note that you should label each point A-I (unfortunately my software didn’t allow me to do this!)



	(ii)
	Spearman’s rank is not equal to 1 since the height of the second born doesn’t always increase as the height of the first born increases.


	(iii)
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	(iv)
	There is very strong rank correlation between the heights of the two twins – if the first born twin is tall, then the second born twin also tends to be tall.

 

	(v)
	If the heights were given in inches, none of the answers above would change.

	
	

	6 (i)
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	(ii)
	y is the dependent variable (since the measured weight depends on the actual weight of the object, not the other way round).


	(iii)
	Since x is a controlled variable, we need to calculate the regression line of y on x.
The equation of the regression line is y = a + bx, where
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So,  
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	(iv)
	a) When x = 56, y = 57.5g  (3 SF)
b) When x = 100, y = 105g  (3SF)



	(v)
	The estimate in (a) should be very reliable as the points lie very close to the regression line (as the correlation coefficient is 1.000) and 56 lies within the range of data collected in the experiment.
The estimate in (b) cannot be relied upon as 100g lies outside the limits of data collected in the experiment – we cannot assume that the same regression line continues to hold.

	
	

	7 (i)
	If the number of imperfect tiles has a binomial distribution, we must assume that 
a) imperfect tiles occur independently of one another (i.e. if one tile is found to be imperfect it doesn’t change the chance of any more tiles in the same box being imperfect);

b) the probability of any tile being imperfect is 0.03.

 

	(ii)
	Let X be the number of imperfect tiles in a box of 20.
X ~ B(20, 0.03).

P(X > 1) = 1 – P(X = 0) – P(X = 1) = 
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   = 1 – 0.54379 – 0.33637


   = 0.11984  = 0.120  (3 SF)



	(iii)
	U has a geometric distribution U ~ Geo(0.120)
E(U) = 1/p = 1/0.12 = 8.34 (3SF)



	(iii)
	P(U ≥ 2 + E(U)) = P(U ≥ 10.34) = P(U > 10)

U > 10 if the first 10 boxes checked are all satisfactory.

So P(U > 10) = (1 – 0.11984)10 = 0.279  (3 SF)
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