STATISTICS   MA1972

SUMMER 2009
NUMERICAL SOLUTIONS

SECTION A

A1
No numerical answer
A2
c = 10; E(X) = 3; E(X2) = 10; Var(X) = 1
A3
(a) P(X>2) = 0.5768… and (b) P(X=2) = 0.000386…

A4
P(A)=P(B)=1/5 and P(A and B) = P(A)P(B). Yes, they are independent.

A5


a) Mean = 31.6 secs


b) Median = 29.69 secs


c) Standard Deviation = 13.34secs
A6  
a)
c = 0.75
 
b)
E(X) = 1   Var(X) = 0.2
A7
n ( 32.252 = 1040.06
So smallest sample size is 1041 sixth-formers.
A8
The 90% CI for 2 is =[
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              =   [0.1515, 0.3986] 

SECTION B

B1)
a)
i) no numerical answer



ii) 1/13



iii) 12m-1/13m


iv) p = 1214/1315 = 0.02508… and max at p = 1/15

b) No numerical answer

c) 0.28, 0.8, 0.6 and 0.4
B4
a)

19/27 = 0.7037…

b) i) 2N

ii) 2N-6

iii) 2N-6

iv) N choose 6


v) 2N-6 + 2N-8 (N-7) so probability is (N-3)/256 
B3
a)   
(i)  
P( X< 500) = 0.2119

So over 21% of the packs contain less than 500g of flour.

 (ii)  
Z statistic = -5.06

At 5% significance reject Ho.


There is strong evidence that the machine is packing less than 500g per packet.

(iii)      The 95% CI for mean weight is  [494.45, 497.55]g
(iv)        
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 ( 2(1.96)5 = so n  (  (19.6)2 =  384.16
           So an extra 345 packets would need to be checked.   

(b)
The distribution of the weight of the packets on the tray is  N(9920, 22.362)
B4. 


a)
The F statistic = 5.087.     Reject Ho. 
Thus, there is evidence to suggest unequal variances.

b) i)    No numerical solution to this question. 

   ii)
The T statistic = 2.587.  The p-value of this one tail test is 0.008. ( < 1%). So reject H0. 
   iii)   The 95% CI  for the difference in mean time to failure between the two suppliers 
= [1.32,11.48]hours.    
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