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Explanations:

1. Direct computation yields a1 = 1, a2 = 4, a3 = 9, which suggests an = n2. This is true for n = 1. Suppose an = n2, then 
[image: image5.wmf]2

1

2

1

2

)

1

(

4

+

+

+

-

=

n

n

a

n

a

n

 simplifies to 
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2. Note that 
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3. There are 15 chapters with an odd number of pages, and a chapter after this must start from a page of a different parity. Thus parity changes at least 14 times. Hence there are at least 7 chapters starting from an even-numbered page, so the answer is 
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5. Note that 
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6. Without loss of generality, assume that 
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. Then AM = NC = r, MC = NE = 1 – r and the side length of the hexagon is 
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. Note that NCB = NCA + ACB = 60 + 30 = 90. Since [NCB] = [NCM] + [MCB], we have 
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There are 10 possibilities for P as indicated by the 10 dots in the figure.
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8. Let G be the centroid and H be the mid-point of CG. Note that GD = 
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. Hence GDH is a right-angled triangle and its area is 6. Now the area of this triangle is 
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 that of ABC, so the area of ABC is 72.

9. Let the number be 
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 is even, so a = 2. Now 
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10. Note that 
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. Since 105 has 8 positive factors and 8 negative factors, there are 16 ordered pairs satisfying the equation.

11. Note that 
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. Thus the last three digits, from left to right, are 0, 0 and 8.

12. Note that 
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13. The original expression is equal to 5050. If x is the sum of all the negative terms after changing signs, then we have 
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14. The sequence is 1000, x, 
[image: image59.wmf]x

-

1000

, 
[image: image60.wmf]1000

2

-

x

, 
[image: image61.wmf]x

3

2000

-

, 
[image: image62.wmf]3000

5

-

x

, 
[image: image63.wmf]x

8

5000

-

, 
[image: image64.wmf]8000

13

-

x

, 
[image: image65.wmf]x

21

13000

-

, 
[image: image66.wmf]21000

34

-

x

, 
[image: image67.wmf]x

55

34000

-

, …. If all these terms are to be non-negative, we get the inequalities 
[image: image68.wmf]1000

£

x

, 
[image: image69.wmf]500

³

x

, 
[image: image70.wmf]666

<

x

, 
[image: image71.wmf]600

³

x

, 
[image: image72.wmf]625

£

x

, 
[image: image73.wmf]615

>

x

, 
[image: image74.wmf]620

<

x

, 
[image: image75.wmf]617

>

x

, 
[image: image76.wmf]619

<

x

, …. It follows that x must be equal to 618.

15. Let a, b and c denote the lengths of the sides opposite vertices A, B and C. Then 
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16. Write 
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17. Let 
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. Note that the two factors are of different parity, so exactly one of them is odd. The only odd factors of 3996 are 1, 3, 9, 27, 37, 111, 333 and 999. So there are totally 16 ordered pairs (n, k) by taking the negative of these 8 odd factors into consideration.

18. Note that from 1000 to 1998, there are 
[image: image100.wmf]91

11

1000

1998

=

ú

û

ù

ê

ë

é

-

 factors of 11, 
[image: image101.wmf]8

11

1000

1998

2

=

ú

û

ù

ê

ë

é

-

 factors of 
[image: image102.wmf]2

11

 and 
[image: image103.wmf]1

11

1000

1998

3

=

ú

û

ù

ê

ë

é

-

 factor of 
[image: image104.wmf]3

11

. So the answer is 
[image: image105.wmf]100

1

8

91

=

+

+

.

19. Note that 
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, so the last two digits must be 76. To make the number divisible by 3, we need at least 2 more 7’s. However, 7776 is not divisible by 7. So we add one more digit, 6. Among 77676, 76776 and 67776, only 76776 is divisible by 7. So the answer must be 76776.
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