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A, B( )È C , D( )È E , ¥( ). 
Find the value of 		A+B +C +D+E , written as 

an improper fraction. 
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A biologist is studying patterns of male (M) 
and female (F) children in families.  A family 
type is designated by a code.  For example, 
FMM denotes a family of three children of 
which the oldest is a female and the other two 
are males.  (Note that FMM, MFM, and MMF 
are different types.)  How many family types 
are there among families with at least one but 
not more than seven children? 
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1+ i( )
2

+ 1+ i( )
3

+ 1+ i( )
4

+ 1+ i( )
5

+

1- i( )
2

+ 1- i( )
3

+ 1- i( )
4

+ 1- i( )
5

.

  

  

Simplify, where 		i = -1 :  

		

1+ i( )
2

+ 1+ i( )
3

+ 1+ i( )
4

+ 1+ i( )
5

+

1- i( )
2

+ 1- i( )
3

+ 1- i( )
4

+ 1- i( )
5

.

 

   

#7 Alpha Ciphering 
MANational Convention 2016 
 

 #7 Alpha Ciphering 
MA National Convention 2016 
  

Simplify, where 		i = -1 :  

		

1+ i( )
2

+ 1+ i( )
3

+ 1+ i( )
4

+ 1+ i( )
5

+

1- i( )
2

+ 1- i( )
3

+ 1- i( )
4

+ 1- i( )
5

.
 

  

Simplify, where 		i = -1 :  

		

1+ i( )
2

+ 1+ i( )
3

+ 1+ i( )
4

+ 1+ i( )
5

+

1- i( )
2

+ 1- i( )
3

+ 1- i( )
4

+ 1- i( )
5

.
 



#8 Alpha Ciphering 
MA National Convention 2016 
 

 #8 Alpha Ciphering 
MA National Convention 2016 
  

Evaluate:  

		

4

n2 + 4n+3
n =1

¥

å .  Write your answer 

as an improper fraction. 

  

Evaluate:  

		

4

n2 + 4n+3
n =1

¥

å .   Write your answer 

as an improper fraction. 

   

#8 Alpha Ciphering 
MANational Convention 2016 
 

 #8 Alpha Ciphering 
MA National Convention 2016 
  

Evaluate:  

		

4

n2 + 4n+3
n =1

¥

å .  Write your answer 

as an improper fraction. 

  

Evaluate:  

		

4

n2 + 4n+3
n =1

¥

å .   Write your answer 

as an improper fraction. 



#9 Alpha Ciphering 
MA National Convention 2016 
 

 #9 Alpha Ciphering 
MA National Convention 2016 
  

How many integers between 1 and 6300 
inclusive are divisible by none of 3, 5, and 7? 

  
How many integers between 1 and 6300 
inclusive are divisible by none of 3, 5, and 7? 

   

#9 Alpha Ciphering 
MANational Convention 2016 
 

 #9 Alpha Ciphering 
MA National Convention 2016 
  

How many integers between 1 and 6300 
inclusive are divisible by none of 3, 5, and 7? 

  
How many integers between 1 and 6300 
inclusive are divisible by none of 3, 5, and 7? 



#10 Alpha Ciphering 
MA National Convention 2016 
 

 #10 Alpha Ciphering 
MA National Convention 2016 
  

Seven friends are sitting in a theater on a row 
with only seven seats.  After intermission, they 
return to the same row but choose their seats 
randomly.  What is the probability that neither 
of the people siting in the two aisle seats was 
previously sitting in the aisle seat?  Express 
your answer as a fraction. 
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and connected on the complex (Argand) plane, 
a triangle is formed.  Find the area enclosed by 
this triangle. 
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