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Instructions:

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

(  Fill in all required information on the front page of your 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 individual competition is out of 100 marks.

(  There are 15 multiple-choice questions and 5 full solution questions.

Multiple Choice (50 marks):

(  Each incorrect answer is worth 0 marks.  

(  Each unanswered multiple-choice question is worth 1 mark.   

(  Multiple-choice questions #1-10 are worth 3 marks each and #11-15 are worth 4 marks each.

Full Solution (50 marks):

(  Full solution questions are each worth 10 marks.  

(  Sufficient work must be shown to receive full marks for a full solution question.

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

Multiple Choice (50 Marks)

Place all answers in the multiple-choice boxes on the front page of the answer booklet.

___________________________________________________________________________________________

Questions #1-10 below are worth:
3 marks for a correct answer

1 mark for a blank answer

0 marks for an incorrect answer 

1.
The value of 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10 is


(A) 35

(B) 45

(C) 55

(D) 65

(E) 75

2.
Of the following sets of angles, the one set that could be the angles of an isosceles triangle is


(A) 30(, 60(, 90( 
(B) 90(, 10(, 90(

(C) 80(, 80(, 80(

(D) 40(, 40(, 80(

(E) 52(, 52(, 76(
3.
If P = 0.0625, Q = 
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0625

.

0
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, R = 
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, then which of the following statements is true?


(A) P>Q>R
(B) Q>P>R
(C) R>Q>P
(D) R>P>Q
(E) Q>R>P

4.
A divisor of the integer n is an integer that divides evenly into n.  For example, 1, 2, 3, and 6 are all divisors of 6.  How many positive divisors does 60 have?


(A) 3

(B) 4

(C) 10

(D) 11

(E) 12

5.
Kathleen buys 20 kilograms of coffee at 3a cents per kilogram and 10 kilograms of coffee at 6b cents per kilogram.  What is Kathleen’s average cost per kilogram of coffee, in cents?


(A) a + b

(B) 2a + b
(C) a + 2b
(D) 60a + 60b
(E) 2a + 2b

6.
If xy = 18, yz = 24, zx = 12, and x, y, and z are all positive integers, then the value of xyz is


(A) 48

(B) 64

(C) 66

(D) 70

(E) 72

7.
If each edge of a cube is doubled in length, then the surface area is increased by


(A) 100%

(B) 200%
(C) 300%
(D) 400%
(E) 500%

8.
If a 3-meter tall vertical stake casts a 7-meter long shadow, then the height, in meters, of a vertical stake that casts a shadow of length 63 meters under the same conditions is


(A) 18

(B) 21

(C) 24.5
(D) 27

(E) 30.5

9.
If the graphs of 2y + x + 3 = 0 and 3y + ax +2 = 0 are to meet at right angles, the value of a is


(A) -6

(B) 6

(C) 2/3

(D) –2/3
(E) 1

10.
In a set of n numbers, n > 1, one of the numbers is (1 – 
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1

) and all the others are 1.  What is the average of this set of numbers?


(A) 1

(B) n -
[image: image9.wmf]n

1


(C) n - 
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(D) 1 - 
[image: image11.wmf]2

1

n


(E) 1 - 
[image: image12.wmf]n

1

 - 
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___________________________________________________________________________________________

Questions #11-15 below are worth:
4 marks for a correct answer

1 mark for a blank answer

0 marks for an incorrect answer

11.
A mouse lives at the base of a 24-meter high tree.  A hawk, sitting on the top of the tree, notices the mouse when the mouse is heading home and is 72 meters from the base of the tree.  The hawk plans to dive in a straight line and catch the mouse.  If they both travel the same distance, how far from the base of the tree will the hawk catch the mouse?



(A) 24

(B) 28

(C) 32

(D) 36

(E) 40

12.  As it is usually defined, n! = n 
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 1.  For example, 5! = 5 
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 1.                                                   Let S = 1! + 2! + 3! + 4! + 5! + 6! + 7! + 8! + 9! + 10! .  What is the units digit of S?  


(A) 1

(B) 3

(C) 5

(D) 7

(E) 9

13.  Six straight lines are drawn in the xy-plane with no two parallel and no three intersecting at the same point.  What is the number of regions into which the lines divide the xy-plane?



(A) 16 

(B) 20

(C) 22

(D) 24

(E) 26

14.  What is the number of ordered pairs of positive integers (x,y) that satisfy 2x + 3y = 763?


(A) 255

(B) 254

(C) 128

(D) 127

(E) 0

15. 
Let x be the sum of the interior angles of an octagon.  Let y be the sum of the exterior angles of a triangle.  Let z be the angle subtended by the diameter of a circle.  What is x + y + z ?  


(A) 1440(

(B) 1530(
(C) 1620(
(D) 1710(
(E) 1800(
___________________________________________________________________________________________

Full Solution (50 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.
What is the area of the shaded region in the diagram below, given that the diagram is a piece of a circle with center C and radius 4?
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2.
If x and y are distinct and x and y are both chosen from the set {1, 2, 3, 4, 5, 6, 7, 8, 9}, find the smallest possible value of z, where z = x + y + 
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.  

3.
Given two points A and B in the xy-plane which are 2003 units apart, describe the set of points whose distance from A and distance from B sum to 2003 units.

4.
A man on his way to dinner shortly after 5:00pm notices that the hands of his watch form an angle of 110(.  Returning before 6:00pm he notices that again the hands of his watch form an angle of 110(.  What is the number of minutes that he has been away for dinner?

5.
Recall that a prime number, p, is a positive integer greater than 1 such that the only divisors of p are 1 and p.  A positive integer that is not prime is called composite.  If p is a prime number, prove that 
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p

 + 26 is always composite.

___________________________________________________________________________________________
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