January 2003 Solutions
Probability and Statistics S1

	1.
	(i)
	X ~ B(n, p) where n = 10 and p = 0.2.

	
	(ii)
	E[X] = np = 10 × 0.2 = 2

	
	(iii)
	a)  P(X ≤ 4) = 0.9672  (from tables)

	
	
	b)  P(2 ≤ X < 6) = P(X = 2, 3, 4, or 5) = P(X ≤ 5) – P(X ≤ 1)






 = 0.9936 – 0.3758






 = 0.6178 

	
	
	

	2.
	(i)
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	(ii)
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	(iii)
	rS = 1  (as x always increases when t increases)

	
	(iv)
	The product-moment correlation coefficient shows that there is a very strong linear relationship between x and t.  A linear model would therefore seem reasonable.

	
	
	

	3
	(i)
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	(ii)
	a) P(X wins all 3 sets) = 
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	b)  P(X wins 2 of 3 sets) = P(XXY) + P(XYX) + P(YXX)



    = 
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	4
	(i)
	Let y = x – 200.
Then ∑y = 17000.

So 
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	(ii)
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So sd for x = 2500 cm3 also.

	
	(iii)
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But 
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	(i)
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So 
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So regression line of y on x is    y = 1.78 + 0.586x

	
	(ii)
	Both lines pass through the mean point i.e. (7.89, 6.4)

	
	(iii)
	As neither x or y is a controlled variables, we would use the regression line of x on y.
So  x = 1.11 + 1.06 × 3.4 = 4.71  (3sf)

	
	
	

	6
	(i)
	a)  median for females is 22
b)  median for males is 22

	
	(ii)
	a)  Females:  
UQ = 30,  LQ = 15 
so  IQR = 15
b)  Males
UQ = 42,  LQ = 22
so  IQR = 20

	
	(iii)
	Similarity: The medians for males and females are equal so on average men and women smoke the same number of cigarettes each day.
Difference:  There is greater variability in the number of cigarettes smoked by men than with women.


	
	(iv)
	a)
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Scale:  1  | 8 = 18

Ordered stem-and-leaf
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Scale:  1  | 8 = 18

b)  Advantage:  The stem-and-leaf diagram shows the actual data values.
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	(i)
	Number of orders = 3! = 6

	
	(ii)
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R = 0.5
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R = 
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Case 5:

X

Y

Z

Ben

1

2

3

Chandra

3

2

1

d

-2

0

2






R = -1

Case 6:

X

Y

Z

Ben

1

2

3

Chandra

3

1

2

d

-2

1

1






R = -0.5




	
	(iii)
	6 possible orders for Chandra
P(R = 1) = 1/6

(case 1)

P(R = 0.5) = 1/3
(cases 2 and 3)

P(R = -0.5) = 1/3
(cases 4 and 6)

P(R = -1) = 1/6
(case 5)

	
	(iv)
	E(R) = (1 × 1/6) + (0.5 × 1/3) + (-0.5 × 1/3) + (-1 × 1/6) = 0
E(R2) = (1 × 1/6) + (0.25 × 1/3) + (0.25 × 1/3) + (1 × 1/6) = ½

So Var(R) = ½ - 02 = ½ .
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