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WOSS Math Contest

Senior Level


1) The side lengths of a triangle are 20, 21 and 29.

What is the shortest distance from the longest side of the triangle to the opposite vertex?

Your answer is expected to be exact, no decimal places.

2) In a relay race, each team has two sprinters.  

They run the same distance, d metres, right after each other.  


Suppose there are two teams, A and B.  


Both sprinters for team A run at the same speed.  


For team B, the sprinters run at different speeds.  

One sprinter in team B runs s times faster than the A team where s is a fraction and 0 < s < 1. 

The other sprinter in team B runs s times slower than the A team where s is the same fraction as above.  

Assume that all four runners run at a constant speed for the entire race.

If team B starts their fastest runner, which team will win the race?  By how many metres will they win?  

3) Given N = 
[image: image11.jpg]


.

N ends in a string of consecutive zeros.  

How many zeros are there at the end of N?

4) A Magic Square is a square, is an arrangement of distinct numbers into a square so that the sum of the numbers in each row, column and diagonal add up to the same value.  

An example of a 3 by 3 magic square using only the digits from 1 to 9 in which the sums for each row, column and diagonal are each 15 is:

	8
	1
	6

	3
	5
	7

	4
	9
	2


Complete the following 4 by 4 magic square knowing that the sum of each row, column and diagonal are each 102.  

You are only to use the numbers from 2 to 71, which are prime, but you can also use 1 (which is not prime) and only use them once.

	
	71
	
	23

	53
	11
	
	

	
	
	
	

	29
	
	
	47


5) In the Wonderful Land of Mathematania, train cars come in length of 1 and 2 units only and Math Man is employed by the train company to come up with trains of various lengths and sizes.  

However, a recent law has been passed that all trains must have cars in a symmetric order, be the same forward as back.

For example, for a train of length 4, the following trains were possible to make:
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Now, after the “Symmetric Law”, only the following trains could be made.
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How many possible symmetric trains can be made for a train of length 16?

Solutions

1) 420/29  (must be exact)

2) Team A by
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3) 10

	3
	71
	5
	23

	53
	11
	37
	1

	17
	13
	41
	31

	29
	7
	19
	47


4) 55

Answer Sheet

All solutions are to be written on this sheet.  These are your official answers, so be sure you have written the correct answer down before calling for a judge.  You do not need to answer the questions in a row.  You many answer any question at any time during the competition.

	Question
	Attempt 1
	Attempt 2
	Attempt 3

	1

Triangle


	The shortest distance is:
	The shortest distance is:
	The shortest distance is:

	Time
	
	
	

	2

Relay


	The winning team is:

They win by:


	The winning team is:

They win by:

	The winning team is:

They win by:

	Time
	
	
	

	3

Zeros


	The number of zeros are:


	The number of zeros are:
	The number of zeros are:

	Time
	
	
	

	4

Magic Square


	71

23

53

11

29

47


	71

23

53

11

29

47


	71

23

53

11

29

47



	Time
	
	
	

	5

Trains

	The number of symmetric trains are:
	The number of symmetric trains are:
	The number of symmetric trains are:

	Time
	
	
	


TEAM:










Score Sheet

	Question
	First Attempt
	Second Attempt
	Third Attempt
	Score

	
	Correct (100)
	Time/Pts
	Correct (75)
	Time
	Correct (50)
	Time
	

	1) Triangle


	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	2) Relay


	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	3) Zeros


	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	4) Magic Square


	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	5) Trains
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	TOTAL
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