TEAM : _______________________



SCORE : ________

NAME  : _______________________

PART I : Answer only, 5 points each.

1.
If a and b are real numbers such that 
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 and 
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, find the value of a and b.

Answer: ___________________

2.
For all non-zero real numbers a, b, and c with 
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Answer: ___________________

3.
A right-angled triangle has an area of 5 square units. The altitude perpendicular to the hypotenuse has a length of 2. Find the perimeter of the triangle.

Answer: ___________________

4.
Find the largest positive integer m such that 
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 is a multiple of m for any integer a, b, and c for which a + b + c is a multiple of 6.

Answer: ___________________

5.
What are the possible values of x such that 
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 where p is any real number, 
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Answer: ___________________
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6.
Refer to the diagram. The length of the side of the square ABCD is 1. Points E, B and C are collinear. 
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 intersects 
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 at P, and 
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Answer: ___________________

7.
Refer to the diagram.
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, where m and n are relatively prime positive integers. Find the value of m + n. 

Answer: ___________________
8. 
Find the largest positive real number x such that 
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 is an integer. 

Answer: ___________________

9.
The three sides of a right triangle of area 2 square units are  p, q and r, where r is the hypotenuse. If 
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, find the value of  p + q + r.
Answer: ___________________

10.
A and B are 85 km apart. A motorist and a cyclist leave A and B respectively at the same time and travel towards each other for an hour. At the end of the hour, they are 27 km apart. The cyclist rests for 15 minutes before continuing, and the two meet 90 minutes after their start from A and B. If each travel at constant speed all the time, find the speed of the motorist, in km/hr.

Answer: ___________________

11.
A. Alloway, B. Bennington, C. Cunningham, D. Dunstan, and E. Elmsby are the five senior members of the Devonshire Polo Club. Each owns a pony that is named after the wife of one of the others. Mr. Alloway’s pony is named Georgette; Mr. Cunningham owns Jasmine; and Mr. Elmsby owns Ines. Francine, owned by Mr. Dunstan, is named after Alloway’s wife. Georgette’s husband owns the pony that is named after Mr. Bennington’s wife. Helene Cunningham is the only wife who knows how to ride a horse. Who is Jasmine’s husband?
Answer: ___________________

12.
A special set of 81 cards has four categories, each with three properties as follows:

	CATEGORY
	PROPERTY

	Color
	Red
	Blue
	Green

	Shape
	Spade
	Heart
	Diamond

	Number
	1
	2
	3

	Shading
	Gold
	Silver
	Bronze


If three of your cards have all properties the same or all different properties, you get one point. 

For example, you have three cards having the same color and shape, and with different numbers and shading, you can get one point.

	R
	
	R
	
	R

	H
	
	H
	
	H

	1
	
	2
	
	3

	S
	
	G
	
	B


If you have the following three cards, you do not get a point, because the shapes are neither all the same nor all different.

	R
	
	R
	
	R

	H
	
	D
	
	D

	1
	
	2
	
	3

	S
	
	G
	
	B


What is the largest number of cards you can have without scoring a point?

Answer: ___________________

PART II: Show your solutions, 20 points each.

1.
Let a, b, and c be positive integers such that a3 is divisible by b, b3 is divisible by c and c3 is divisible by a. Prove that (a + b + c)13 is divisible by abc.

2.
On the sides of triangle ABC are drawn three similar isosceles triangles: APB (with 
[image: image20.wmf]APPB
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), 
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 (with 
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) and BRC (with 
[image: image23.wmf]BRRC
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). Triangles APB and AQC lie outside triangle ABC. Point A and point R are on the same side of line BC. Prove that quadrilateral PAQR is a parallelogram.

3.
A child on a pogo stick jumps 1 m on the first jump, 2 m on the second jump, 4 m on the third jump, … , 
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 m on the n-th jump. Can the child get back to the starting point by a judicious choice of directions? Prove your answer.
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