Answers to Individual Questions OMO 2006 Provincial Contest
1.     62

The first group of answers is:

1 99 999, 2 999 999, 3 999 999… 8 999 999.There are 8 such numbers. 

The next numbers are:

9 999 990, 9 999 909, 9 999 099,… 9 099 999. 

9 999 991, 9 999 919, 9 999 199….9 199 999 etc. from 0 to 8 that you substitute in, one column at a time. There are 6 × 9 = 54 of these. 54 + 8 = 62.


2.   5/4

  5/10 +12/16 ( (15/20 - 22/42 ) – 0.01× 75 = ½ + ¾((¾ - ¼) – 0.75

  





= ½ + ¾÷½ - ¾







= ½ + 3/2 - ¾







=5/4


3.      a) 45  C    113 – 32= 81;  81× 5/9 = 45
b) 86 F   Must be able to work backwards. F = C × 9/5 + 32







      = 30 × 9/5 + 32







      = 54 + 32







      = 86
4.      27       Let number of dimes be x. Let number of quarters be 3x.


Then the value of the dimes is 10x and the value of the quarters is 75x.


10x + 75x = 765


85x = 765


      x = 9


Therefore there are 9 dimes and 27 quarters


5.      2


If 30 take both, then 28 take only math and 25 take only science. (Use a Venn diagram).  30 + 28 + 25 = 83. Therefore 85 – 83 = 2

6.      –13, -14     169 + 196 = 365


7.      17     Use Pythagoras. 7 + 8 equals the length of the height. 15 x 15 = 225. The base is 8. 8 x 8 = 64 Square root of 225 + 64= square root of 289 = 17.


8.     at = v – u


 a = v-u     or     a= v – u     or     a = v ÷ t – u ÷ t
   
          t                      t      t

9.      -5050       12 – 22 – 32 – 42 … - 1002   The consecutive differences are -3, -4, 

-4 × 2, -4 × 3, -4 × 4…-4 × 49.  Using the rule for adding a sequence, 

49 × 25 × -4, plus 50 ×-3 = -4900 + -150= -5050


10.     p = 3
Find the sum 120000501 + 3000000358 + 6173 – 5400 + 177 = 3120012609. Then add the digits 3 + 1 + 2 + 0 + 0 + 1 + 2 + 6 + 0 + 9 = 24      24÷9=2 remainder 6. 6+3=9. P=3
11.     F


12.     683      2n – 1 or 2 × 342 – 1


13.     990           11! = 11 × 10 × 9 × 8 × 7 × 6 × 5 × 4 × 3 × 2 × 1



     8! =                         8 × 7 × 6 × 5 × 4 × 3 × 2 × 1


11 × 10 × 9 = 990


14.     14/ 29     (Out of 70 trials, each bag will be chosen 35 times. From 
bag A a white will be chosen 14 times. From bag B a white will be chosen 15 times. Hence, white would be chosen 29 times of which 14 would be from bag A.)

15.
9      It could be an octagonal pyramid      Using Euler’s theorem, we know that faces + vertices - 2 = edges, so F + 9 – 2 = 16, F = 9  

16.
26 years.  Last year I was 25 (5 × 5) and next year I will be 27  (3 × 3 × 3) 

17.
A = 1     For 1A23B to be divisible by 4, the last 2 digits have to be divisible by 4. Therefore B must equal 2 or 6. For 1A23B to be divisible by 9, the digits must add up to a multiple of 9.  1 + A + 2 + 3 + B = 6 + 2 if B = 2 so A must equal 1. If B equals 6, the digits add up to 12, so A would be 6, but A cannot equal B, so that solution is not allowed. B=2 and A = 1.

18.  
16.7% length + 20% = 6/5 length. To maintain the same area, width must be 5/6 of its previous measurement, because 6/5× 5/6 = 1

 So the width must be reduced by 1/6, which as a percent is 16.7%.

19.
35 diagonals

	Position 
	1
	2
	3
	4
	5
	6
	7
	8

	Edges
	3
	4
	5
	6
	7
	8
	9
	10

	Diagonals
	0
	2
	5
	9
	14
	20
	27
	35

	Pattern
	0
	1+1
	2+2+1
	3+3+2+1
	
	
	
	7+7+6+5+4+3+2+1


Making a table is just one way of arriving at the answer.  One pattern is shown.

20.
37 zeros     You need the factors 5 and 2 to produce a 10 and get a zero.

In the first 150 positive integers, there are 30 fives, in 5, 10, 15, 20, etc.

All 6 multiples of 25 contain an extra 5: 25, 50,75, 100 125, 150

125 contains one extra 5, as it is 53.

Total: 37

21.
“S” is the starting point. There is another answer going counter-clockwise.
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22.  The areas are the same. The area of the first circle is 64 Π. The sum of the areas of the circles in the other two squares is the same.

23. The areas are the same.  Since the distance between parallel lines is the same, the three triangles have the same altitudes. They also have the same base, so their area is the same

24.  a) She owns no cars. Then the only statement that can be true is “All right, I own fewer than 100 cars.”

b) She owns 100 cars. Then the last statement is true.

25.  a) Reflected about the longest side, the hypotenuse.

        b) Rotated 180°.

        c) Reflected about the shortest side.

        d) Cannot be done by a straight transformation. (But can be done by a combination of a rotation and exchanging the position of the circular dot and the triangle.)

