
THUNDER BAY HIGH SCHOOL 

MATHEMATICS COMPETITION

SENIOR TEAM COMPETITION

Grades 11, 12 and OAC

Wednesday, May 14, 2003

1:00pm – 2:30pm 

also sponsored by

[image: image1.png]-3 BOWATER




                N.W.O.A.M.E

[image: image2.jpg]BMO Nesbitt Burns

B e Glinah Maoictes’



 


[image: image3.png]P~
\\J

U



 

 

[image: image4.png]Lakehead

UNIVERSITY





      [image: image5.png]~

cookengineering




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.

(  Non-programmable and non-graphing 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 100 marks.

(  There are 10 full solution questions. 

Full Solution (100 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 (100 Marks)

Place your solutions to these questions in the answer booklet.  You may attempt these questions in any order you wish, just clearly label the question number you are working on.  If you require additional space, ask a proctor for another 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.
Let S = 
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.  What is the sum of the digits of S?

2.
You have a sealed envelope that contains a card with a single digit on it.  You know that exactly three of the following statements are true and that the other statement is false:

I. The digit is 1.

II. The digit is not 2.

III. The digit is 3.

IV. The digit is not 4.


Which two of the above statements must be true?

3.
Call an integer “cwazy” if it is divisible by each of its digits.  For example, 36 is “cwazy” because it is divisible by both 3 and 6.  However, 23 and 71 are not “cwazy”.  What are all the “cwazy” integers between 10 and 100?

4.
Find the equation of the curve consisting of all points which are the midpoints of the vertical line segments between the parabola y = 
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 and the line y = -1.  

5.
You label 1 card with the word “one”, 2 cards with the word “two”, three cards with the word “three”, . . . , 20 cards with the word “twenty”.  You then put all of the labelled cards into a box and pick out cards at random, putting them into a binder.  What is the minimum number of cards you must pick to be guaranteed to have at least ten cards with the same word in your binder?

6. 
Prove that the number of distinct positive integer divisors of any perfect square is an odd number.

7.
The lengths of the sides of a right-angled triangle are three consecutive terms of an arithmetic sequence.  Prove that the lengths are in the ratio 3:4:5.  

8.
The sides of quadrilateral ABCD in the diagram below are each extended to twice their length as shown.  If the area of ABCD is X, what is the area of the new quadrilateral 
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9.
In a set of six communication stations each station is connected to at least one other by a link that allows messages to be sent one way.  There is also at least one station that is connected by a one-way link to more than one other station.  However, no two stations A and B are such that A has a one-way link to B and B has a one-way link to A.  Prove or disprove the following statements:

I. There is a station to which at least two other stations are linked (the direction of the link is irrelevant this part of the question).

II. There is a station that can pass a message to all other stations via the series of one-way links.

III.
If A, B, C, D, E, F are used to denote the stations, there is an arrangement of A, B, C, D, E, F such that A links to B, C links to D, and E links to F simultaneously.

10.
Astronauts are launched at midnight into orbit around the equator of the Earth, opposite the Earth’s rotation.  360 hours later they land at the launch point after circling the surface of the Earth exactly 20 times.  How many times did the astronauts see the sunrise?
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