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Instructions:

(  You are to work with other competitors from your school in teams of at most three.

(  Do not begin until you are instructed to do so.

(  Fill in all required information on the front page of your team’s answer booklet.

(  Calculators are permitted.

(  Rulers, compasses, protractors, rough paper and graph paper are permitted.

(  Diagrams are not drawn to scale. 

(  You may keep this copy of the contest so you must place all of your answers in the answer booklet.  

Scoring:

(  This team competition is out of 120 marks.

(  There are 10 full solution questions. 

Full Solution (120 marks):

(  Each question is worth 10 marks.  

(  Sufficient work must be shown to receive full marks.

(  Partial credit may be given to incomplete solutions if relevant work is shown. 

Full Solution (120 Marks)

Place your solutions to these questions in the answer booklet.  

Each question is worth 10 marks.

You must show sufficient work to receive full marks, but if you do not completely answer a question you may still receive partial marks for showing work.  So show your work!

___________________________________________________________________________________________

1.
In the multiplication 
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, each distinct letter represents a single distinct digit.  Find the digit represented by each of the letters.  

2.
Let 
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 be a function such that for each positive integer 
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If  
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, find the value of 
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3.
Four suspects of a crime made the following statements to the police:

Ryan said “Bruce did it.”

Andrew said “I didn’t do it.”

Bruce said “Anne did it.”

Anne said: “Bruce lied when he said I did it.”

(a) If exactly one of the four statements is true, determine who did it.

(b) If exactly one of the four statements is false, determine who did it.

4.
If 
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is a real number, find all the values of 
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 so that the quantity 
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 is positive.

5.
Suppose hops, skips and jumps are specific units of length.  If b hops equals c skips, d jumps equals e hops, and f jumps equals g meters, then one meter equals how many skips?

6.
In an office, at various times during the day the boss gives the secretary a letter to type, each time putting the letter on top of the pile in the secretary’s in-box.  When there is time, the secretary takes the top letter off the pile and types it.  If there are five letters in all, and the boss delivers them in the order 1 2 3 4 5, which of the following could not be the order in which the secretary types them?




I. 1 2 3 4 5




II.  2 4 3 5 1 




III. 3 2 4 1 5 




IV. 4 5 2 3 1 




V.  5 4 3 2 1

7.
Which of the following expressions are non-negative for all possible real numbers 
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I.    
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II.  
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III. 
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IV. 
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V.  
[image: image19.wmf]2

2

2

y

xy

x

+

-


8. A weight of 80 Newtons is suspended from the corner of a room as shown in the diagram below.  The system in the diagram is in equilibrium (i.e. nothing is moving).  Find the tension in the two cords.
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9.
Find the value of the product 



(a) 
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(b) 
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10.
If five points are placed inside or on the border of a one meter by one meter square, prove that there must be at least two points that are no further apart than 
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meters.
11.
In a strange universe there are three fundamental particles that are red, blue, and yellow.  In a collision if three or more particles collide at once or if two particles of the same colour collide nothing happens.  However, if two particles of different colours collide each changes colour to the colour of the third particle that wasn’t involved in the collision.  

(a) If 7 red, 6 blue, and 11 yellow particles are put in a container and the particles are moving around randomly, is it ever possible that all the particles in the container will eventually be the same colour?

(b) If  
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 red, 
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 blue, and 
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 yellow particles are put in a container and the particles are moving around randomly, is it ever possible that all the particles in the container will eventually be the same colour?

12.
Do there exist irrational numbers 
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and 
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 is a rational number?

Hint: Consider 
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.  We don’t necessarily know that this is rational, but it will lead you on the right track. 
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