June 2004 ~ S2
Solutions
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	There are 10 people and there are 1 digits.  So we can assign a person to each digit.
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Take each digit in the list in turn:

0 = Ali


7 = Hall


9 = Jenks


8 = Ip


3 = Dost

	
	

	3
	X ~ B(48, 0.25)

np > 5   nq > 5
X ≈ N(12, 9)
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       = 0.2025 = 0.203  (3 SF)

	
	

	4 (i)
	X ~ Po(2)

P(X < 3) = P(X ≤ 2) = 0.6767 = 0.677  (3 SF)



	(ii)
	H0:  μ = 2

H1:  μ < 2
a)  In 4 grid squares:  X ~ Po(8)

P(X ≤ 3) = 0.0424 or 4.24%     
Reject H0
P(X ≤ 4) = 0.0996 or 9.96%

Accept H0.

So the largest number that would lead you to reject H0 is 3.

b)  The acceptance region is x ≥ 4.

X ~ Po(7)

P(X ≥ 4) = 1 – P(X ≤ 3) = 1 – 0.0818 = 0.9182 or 0.918  (3 SF)

	5 (i)
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	(ii)
	a)  P(X < 0) is the same as P(X > 2μ) since the normal curve is symmetrical.
b)  P(X < μ) is always 0.5 because the normal curve is symmetrical about the mean.



	(iii)
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So
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	6 (i)
	X ~ Po(38).   So X ≈ N(38, 38).
P(X > 50) = P(X ≥ 50.5) = 
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     = 1 – 0.9787


     = 0.0213

                 = 0.021 (to 3 dp)



	(ii)
	X ~ B(50, 0.021)
X ≈ Po(1.05)

P(X > 2) = 1 – P(X ≤ 2).
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Therefore P(X > 2) = 0.0898  (3 SF)



	
	

	7 (i)
	You would expect most trains to arrive on time.


	(ii)
	a)  
[image: image9.wmf]30

2

0

1

()().(30)

67500

ETtftdttttdt

==-

òò



   = 
[image: image10.wmf]30

22

0

1

(60900)

67500

tttdt

-+

ò



   = 
[image: image11.wmf]30

432

0

1

(60900)

67500

tttdt

-+

ò



   = 
[image: image12.wmf]30

543

0

11

15300

675005

ttt

éù

-+

êú

ëû



   = 
[image: image13.wmf]1

(8100000)

67500

-



   = 12

b)  P(T < t0) = 0.95

So,  
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  (as required)

c)  When t0 = 22:  
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When t0 = 23:  
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So t0 must lie between 22 and 23.



	
	


	8 (i)
	n = 50    
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Therefore: 
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H0:  μ = 38.5

H1:  μ ≠ 38.5

Test statistic:  
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Critical value = 1.96
As 1.731 < 1.96, we are unable to reject the null hypothesis.  There is no evidence that background music has an effect,


	(ii)
	The Central Limit Theorem is necessary since the distribution of times is not known to be normal.
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