香港道教聯合會鄧顯紀念中學

數學學會

數學趣題問答 (2月20日至2月23日)之答案
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     由題目要求，取m、n使等號右邊的分數大於0且為最小，取5m - 2n = 1
     所以
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,當n<15時, 使m為整數的最大整數n是12,此時m=5,且12與5互質
2. 小正方形共有：1+3+5+3+1=13

   由四個小正方形組成的正方形共有：2 x 2 = 4

   由九個小正方形組成的正方形只有1個

   所以共有正方形13+4+1=18個

3. 
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   所以
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   即是
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   所以化簡後的整數部分是248

4. The following solution, using prime factorisation, was sent by Chew of Tao Nan School in Singapore.

10 = 2 x 5

90 = 2 x 3 2 x 5

98 = 2 x 7 2
882 = 2 x 7 2 x 3 2
The number N is divisible by all the above 4 numbers so N is divisible by their LCM.

LCM = 2 x 3 2 x 5 x 7 2 = 4410

But N is not divisible by 50, 270, 686 and 1764. We must then look at their factors to make sure N is not divisible by any one of them :

50 = 2 x 5 2
270 = 2 x 3 3 x 5

686 = 2 x 7 3
1764 = 2 2 x 3 2 x 7 2
N does not have 5 2 , 3 3 , 7 3 and 2 2 as factors.

9261000 = 2 3 x 3 3 x 5 3 x 7 3 = (2 x 3 2 x 5 x 7 2 ) x 2 2 x 3 x 5 2 x 7

5. All in the Mind 
Many of you correctly guessed that the shape outlined by the water would be a hexagon. You provided us with several different explanations. 

Jimmy, from Lady Mary Primary School, made a cube out of blue-tac and - with the help of his teacher! - cut it in half: 

I held the cube from one vertex, and stood it on the opposite vertex. Then I measured the height of the cube standing like that. It was 2.4cm. Half of 2.4cm is 1.2cm, so half the cube was above that height and the other half was below. Then I cut it in a horizontal line at 1.2cm from the bottom of the cube. The cross-section I made was a hexagon. 

Tilly, aged 7, thought about what happens when you submerge the cube so that more than half or less than half is in the water. 

If you just submerge the very tip of the cube in water, you get a triangle shape with the point of the triangle pointing up. If you submerge more and more you get bigger triangles, still with the point pointing up. If you start with all but the tip of the cube in the water, you get a triangle shape with the point of the triangle pointing down. If you submerge more you get bigger triangles, also with the tip pointing down. 

When they meet at the middle there's a triangle with the tip pointing up and a triangle with the tip pointing down, so it must be a six pointed star or a hexagon. It is not a six pointed star so it must be a hexagon. 

And James, aged 8, had yet another reason! 
The water touches all six sides and it does the same thing to all of them, because if you rotate the cube the same thing still happens. So the water must make a regular six-sided shape: a hexagon! 
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