Hustle Probability & Statistics Solutions		National MAO Convention 2014
1. 

 
2. 



  Population variance: . . 
3. 1. 1 standard deviation out from the mean accounts for 68% of the population. Half of that is 34%. From the positive half, add 50% and get 84% for z=1. 
4. 


 . Set the z-scores equal to each other: . Thus, 
5. 
210.  First, there are (8-1)!=5040 distinct circular permutations around the table, but then some ranks repeat, so we have 
6. 
5.25. 
7. 36. 10920999807968640569579185898655782653953655623074369609530320275 
8. 


0.88. , but since A and B are independent,  so 
9. 

0.58. By De Morgan’s Rule, . Since independent, 
10. 


. 
11. 



21. Slope: . Y-intercept: . So Setting  means that 
12. 



5. Residual=. When , , so residual=
13. 

0.81. . The coefficient of determination is 
14. 

. Distribution is X~binomial(5,0.25). 
15. 

1024/5 . . Distribution is geometric(5/1024) with mean 

16. 3% (or 0.03). The sample size is increased by 1600 to 1800, which is 9 times the old sample. A 9 times increase results in the margin of error reduced by a factor of 3, giving 3%. 
17. 


. A Venn Diagram helps, but from De Morgan’s Law, 
18. 10. F7={1,1,2,3,5,8,13}. The median is 3 and the IQR is 8-1=7, so the sum is 10. 
19. 




. The hypotheses are H0: p1=p2, Ha: p1≠p2. A two-proportion z-test uses a pooled p* since by the null hypothesis the variances are assumed equal. The standard deviation formula is  and substituting in ,  gives a standard deviation of 
20. 
(3.20,5.16). This is a z-interval with z*=1.96. Into the formula gives 
21. 12. The two-way table would have 7 rows and 3 columns (or vice versa), and df=(r-1)(c-1)=6*2=12
22. 
[bookmark: _GoBack]7.5.  
23. 2. Mean and median are the only two. 
24. 
1140. Simply 
25. 
25. The formula is 
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P( AC ∩ BC ) = P( A∪ B)C = 0.2⇒ P( A∪ B) = 0.8 = P A( ) + P B( )− P A∩ B( )⇒ P A∩ B( ) = 0.05
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P(BC | A) = P(BC ∩ A)
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p*= 7 + 9



16+16
= 0.5
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  n1 = n2 = 16
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( X − z * σ



n
, X + z * σ



n
)⇒ (4.18−1.96(0.5),4.18+1.96(0.5)) = (3.20,5.16).
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Var[X]= E[X2]− E[X]( )2 ⇒E[X2]= 9+16 = 25
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