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Northern Ontario

Mathematics Association

SUDBURY REGIONAL MATHEMATICS OLYMPICS

                        MAY 7, 2005

EVENT 1 –PAIRS COMPETITION

SOLUTIONS



	Problem 1
	3 points
	Score:




Use each of the number from 1 to 9 only once to make each statement true.
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Solution
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	Problem 2
	4 points
	Score:




A triangular pyramid has 3 layers of golf balls. There are 10 golf balls altogether. How many golf balls will there be in a triangular pyramid with 5 layers? 10 layers?
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Solution
	Layers
	Number of Balls
	Pattern


	

	1
	1
	
	

	2
	4
	+3
	

	3
	10
	+6
	+3

	4
	20
	+10
	+4

	5
	35
	+15
	+5

	6
	56
	+21
	+6

	7
	85
	+28
	+7

	n
	[(n)(n+1)(n+2)] / 6
	
	

	10
	220
	
	


	Problem 3


	2 points
	Score:




Use each of the numbers from 1 to 8 only once to make the puzzle true.
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Solution
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	Problem 4
	3 points
	Score:




Complete the table and look for a pattern.
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Describe how to complete the following to make it true for any positive integer n:
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Solution:
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	Problem 5
	2 points
	Score:




Pictured below are two equations made using matchsticks. Move one matchstick in each equation to make them true.
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Solution:
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	Problem 6
	2 points
	Score:




Consecutive numbers
The number 63 can be written as the sum of consecutive whole numbers as follows:
63 = 20 +21 +22

a) Find another way to write 63 as the sum of consecutive whole numbers.

b) Find four consecutive whole numbers that add to 138

Solution
a) Find another way to write 63 as the sum of consecutive whole numbers.

Answer may vary.

63 =31 +32

63 =6 + 7 + 8+9+10+11+12

b) Find four consecutive whole numbers that add to 138

138 = 33+34+35+36

	Problem 7
	3 points
	Score:




There are 14 cubes in the structure, which sits on a table. Each face of teach cube has an area of 1 m2. If you pain the exposed surface, how many square meters do you paint?
[image: image30.emf]
Solution:

Top

There are 5 whole exposed surfaces





5 m2
Middle

There are 2 x 4 = 8 whole exposed surfaces




8 m2

There are 4 (3/4) exposed surfaces    4 x (3/4) =



3 m2
Bottom

There are 3 x 4 = 12 whole exposed surfaces




12 m2
There are 4 (1/2) exposed surfaces    4 x (1/2) =



2 m2
There are 4 (3/4) exposed surfaces    3 x (3/4) =



3 m2






TOTAL



33 m2

	Problem 8
	4 points
	Score:




A staircase has 4 steps and it is made up of 20 cubes. How many cubes are needed for a stair case with 12 steps?

[image: image31.emf]
Solution

Starting at the top the number of blocks needed for each step is

	Number of steps
	Number of Blocks

	1
	2

	2
	2 + 4 = 6   =  2 x 2 + 2

	3
	2 + 4 + 6 = 12 =  3 x 3 + 3 

	4
	2 + 4 + 6 + 8 = 20 = 4 x 4 + 4 

	5
	2 + 4 + 6 + 8 + 10 = 30 = 5 x 5 + 5

	6
	2 + 4 + 6 + 8 + 10 + 12 = 42 

	n
	n x n + n

	12
	12 x 12 + 12 = 156


	Problem 9
	3 points
	Score:




There are 20 toothpicks in a pile. In how many ways can they be organized into 3 groups, with an even number of toothpicks in each group?

Solution:

8 ways
2
+
2
+
16

2
+
4
+
14

2
+
6
+
12

2
+
8
+
10

4
+
4
+
12

4
+
6
+
10

4
+
8
+
8

6
+
6
+
8

	Problem 10
	4 points
	Score:




In a bean toss game, each person throws two bags into rings marked A, B, C.
Scoring A and B gives 18 points.

Scoring A and C gives 15 points.

Scoring B and C gives 13 points.
What will you score if you toss both bags in B?

Solution

ANSWER 16

A + B = 18 (
A + C = 15 (
B + C = 13 (
(- (

A 
+
 C = 15

-

B +  
C = 13


A – B

    = 2  (
( + (


A + B = 18


+  
A – B = 2



2A     = 20



   A = 10

Sub A = 10 into (
B = 8

Therefore, 2 x 8 = 16

	Problem 11
	2 points
	Score:




The Odometer on Anita’s car showed 25952 km. The number 25952 is called a palindrome. It reads the same forwards and backwards. Anita drove for 2 hours and the odometer showed the next palindrome. How far did she drive in 2 hours?
Solution:

The next palindrome would be: 26062
That means she traveled 110 km.  (26062-25952)
	Problem 12
	2 points
	Score:




In a student council election, there are 2 candidates for president; Ali and Beth. There are 3 candidates for vice-president: Connie, Devo and Eleanor. There are 3 candidates for treasurer: Franco, Gino and Helen. One possible set of winners is Beth, Devo and Helen. How many others are there?
Solution
Total possibilities: 2 x 3 x 3 = 18

18-1 =17

	Problem 13
	2 points
	Score:




The diagram shows how 20 counters have been places in  8 squares to that there are 6 counters in each row of 3 squares.

[image: image32.emf]
Rearrange the counters so that there are 7 counters in each row of squares.

Solution:
Answer may vary.

[image: image33.emf]
	Problem 14
	3 points
	Score:




A photography expedition planned an 8 day crossing of a desert. Each person could carry, at most, a 5 day supply of water. What is the smallest number of people needed to start the trip so that one person can cross desert and the others can return to the starting point? Explain.
Solution:

4 People
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	Problem 15
	3 points
	Score:
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What is the next line? Describe how to get the next line.
Solution:

Write the previous line’s information in words then convert to numbers to create the next line. In other words, each new line counts the digits in the previous line so


3 1 2 2 1 1

Is counted from the left as 


One 3, one 1, two 2s, and two 1’s 

and replacing the words by the digits we have the sequence


1 3 1 1 2 2 2 1

which is the last line given.

Essentially:

1

One 1 => 1 1

Two 1s => 2 1

One 1,  One 2,  two 1s => 1 1 1 2 2 1

Three 1s, two 2s, One 1 => 3 1 2 2 1 1
One 3, One 1, Two 2s, Two 1s => 1 3 1 1 2 2 2 1

One 1, One 3, Two 1s, Three 2s, One 1 => 1 1 1 3 2 1 3 2 1 1
	Problem 16
	3 points
	Score:




A zoo has several ostriches and several giraffes. They have 30 eyes and 44 legs.
How many ostriches and how many giraffes are in the zoo?

Solution:
Let O be the number of Ostriches and G be the number of giraffes.

2O + 2G = 30 (
2O+ 4G = 44  (
( - (

2O + 4G = 44



2O + 2 G = 30




2G = 14




   G = 7

Sub G = 7 into (

2O + 2(7) = 30


2O = 16


O = 8

There are 8 ostriches and 7 giraffes.

	Problem 17
	4 points
	Score:




There are seven circles of different sizes, arranged as shown, such that their centers are aligned on a straight line.  The total distance they spanned from end to end is 60 centimeters.  What is the sum of the circumferences of all the circles.  
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SOLUTION

The formula for the circumference of a circle is & (*D, where D is the diameter of the circle.  Let D1, D2, D3, D4, D5, D6 and D7 be the diameters of the seven circles.  Then, the sum of circumferences of the seven circles would be
π * (D1 + D2 + D3 + D4 + D5 + D6 + D7).
Since
D1 + D2 + D3 + D4 + D5 + D6 + D7 = 60 cm.
The sum of circumferences of the seven circles is (π * 60) cm. or around 188.5 cm.
	Problem 18
	3 points
	Score:




You are supplied with three darts which you throw at the board. Assume that each time you throw the darts, all of them hit the board. How many different ways are there of scoring 12? 
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Solution
There are 12 ways to score. The order that the darts hit does not matter but where they land does.

0 51 7
0 52 7
0 6 6 

2 3 7

2 4 6

2 51 52


2 51 51
2 52 52
3 3 6

3 4 51
3 4 52
4 4 4

	Problem 19
	2 points
	Score:




 Create any two of the following shapes using all seven Tangram pieces.
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Trace them on the back of this page and label them with using the following letters.

ANSWERS

	Problem 20
	4 points
	Score:




Find the value of a, b, c, d and x.
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Solution
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a = 28

b =82

c =70

d =110
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