


Note that 

X= (101012 + 1) X 102014 +50= 104026 + 102014 +50

= (102013)2 + 2 X 102013 X 5 +50 = (102013 + 5)2 + 25.

So x - 25 is a perfect square. 

5. Answer: (B).

Let K = N2 + · · · + N2010· Then X= (N1 + K)(K + N2on) andY= (N1 + K + N2on)K. 

6. Answer: (A).
,---... 7r (22) 1f The area enclosed by A D ,  DE and AE is -8 -- 1 = 2 - 1.

. 7r(2 - J2)2 (3 ) 
The area of the wedge E DF IS 

4 
= 2- J2 1f. 

So the area of the egg is: � + 1 + 2 x (�- 1) + (�- J2) 1r = (3- J2)1r- 1.

7. Answer: (B).

The left shows that 3 colours are not enough. The right is a painting using 4 colours. 

8. Answer: (E).

Since 5 I (24- 1), 71 (36- 1), 11 I (510- 1), 13 I (712- 1), n is divisible by 5, 7, 11  and 13.

9. Answer: (C). 

We consider the position of the Black Knight. The number of positions being attacked by 
the White Knight can be counted. 
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13. Answer: 3. 

J3 J3 vs-1 _1
Let f (x) = 

3 x  01
. Then f (J (x)) = �vis 3x-J3- x-J3 x-J3 -

X+ 3 3x-1 + J3x+vfs 
J3x - 1 + V3x + 3 J3x + ( 

vfsx-1 _ J3 
/"il 

/"il 
J(J(J (x))) = x+vfs = v3x - 1- v3x- 3 = _.!.. So J (J(J (J(J (J (x)))))) = x.

J3 vfsx-1 + 1 3x -J3 + x + J3 X 
x+vfs 

Since 2010 = 6 x 335, a2o11 = f (J (J · · · f (J(3)) · · · )) = 3.
'-----v--" 

2010 copies 

14. Answer: 129. 

Consider the following picture, where LAOB = L BOC = LCOA = 120°, OA = a, OB = b 
and OC = c. 

A 

B c 

Then IBCI = 5, I CAl= 7 and lAB I= 8. The area of the triangle A BC is 

yl10(10- 5) (10- 7) (10- 8) = 10.J3.

1V3
Then 2 2(ab +be+ ca) = 10J3. So ab +be+ ca = 40.

2 (a + b + c)2 = (a2 + ab + b2) + (b2 +be+ c2) + (c2 + ca + a2) + 3(ab +be+ ca) = 258. 

Thus, (a+ b + c)2 = 129. 

15. Answer: 0. 

Define Q (x) = (1 + x)P(x) - x. Then Q(x) is a polynomial of degree 2011. Since Q(O) = 
Q(1) = Q(2) = · · · = Q(2010) = 0, we can write, for some constant A, 

Q (x) = Ax(x- 1) (x- 2) · · · (x- 2010). 

1 = Q(  -1) = A (  -1) ( -2) ( -3) · · · ( -2011) =-A· 2011!. Then Q(2012) = A· 2012! = -2012, 

and P(2012) = 
Q(2012) + 2012 

= 
2013 o. 

16. Answer: 9241. 
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Suppose x1 = x2 = · · · = Xk = 1 < 2 � Xk+l � · · · � X2011 · Let M = x1 · · · X20l1 · Then 

M = Xk+1Xk+2 . . .  X2QlOX20ll

= (Xk+l- 1)xk+2 · · · X2010X2011 + Xk+2 . . .  X2010X2011
2:: (Xk+l- 1)2 + Xk+2 · · · X2010X2011
> . . . . . . . . . . . . . . . . . . . .  . 

2:: (xk+l - 1)2 + · · · + (x2009- 1)2 + X2010X2011
2:: (xk+l - 1)2 + · · · + (x2009- 1)2 + (x2o10- 1)2 + (x2o11 - 1)2

= 2(xk+l + · · · + x2o11- (2011- k)) 

= 2(M- 2011). 

Therefore, M � 4022. On the other hand, (1, 1, . . .  , 1, 2, 2011) is a solution to the equation.
So the maximum value is 4022. 

21. Answer: 101.

If n 2:: 102, then M(n) = n- 10 2:: 92.

M(91) = M(M(102)) = M(92) = M(M(103)) = M(93) = · · · = M(101) = 91. 

For each k = 1, . . .  , 10, M(80 + k) = M(M(91 + k)) = M(91) = 91, and thus 

M(70 + k) = M(M(81 + k)) = M(91) = 91, 

M(k) = M(M(11 + k)) = M(91) = 91. 

Hence, all integers from 1 to 101 are solutions to M(n) = 91. 

22. Answer: 19.
An+l 1 2on+l + 11n+l 20 + 11 . (M)n

An n +1 20n +11n - (n +1) (1 +(M)n) · 

Then An+l < An if n > 10 + � 11 )n ; and An+l > An if n < 10 + �!! 
)n .1 + w 1 + w 

Note that 10 + �11 n < 10 + 9 = 19. Son 2:: 19 implies An > An+l ·1 + 20) 

9 . 9 
If 10 � n � 18, then n � 10 + 8 < 10 + 11 ; 1f n < 10, then n < 10 +

( 11 )n . Hence,
1 + ( 20 )

n 1 + 20 
n � 18 implies An < An+l ·

23. Answer: 169.

Let an be the number of ways to pave a block of 1 X n. Then an = an-1 + an-2 + an-4 with 
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26. 

Case 2: The first year is a leap year.

Jan Feb Mar Apr Mar Jun Jul Aug Sep Oct Nov Dec 
0 3 4 0 2 5 @] 3 6 1 4 6 
2 5 5 1 3 6 1 4 @] 2 5 0 

Case 3: The second year is a leap year.

Jan Feb Mar Apr Mar Jun Jul Aug Sep Oct Nov Dec 
0 3 3 6 1 4 []] 2 5 @ 3 5 
1 4 5 1 3 []] 1 4 @ 2 5 0 

From these tables we see that the answer is 14. The longest time period occurs when the 
Friday of 13th falls in July of the first year and in September of the second year, while the 
second year is not a leap year. 

Answer: 350. 

By considering the numbers of apples in the packages, there are 3 cases: 

l) (4, l, l, l). (7) = 7 X 6 X 5 X 4 
= 35. 

4 4x3x2xl 

2) (3, 2, 1, 1 ). (7) (4) = 7 X 6 X 5 
= X 

4 X 3 
= 35 X 6 = 210.

3 2 3x2xl 2xl 

3) (2, 2, 2, l). � (7) (5) (3) = � X 7 X 6 
X 

5 X 4 
X 

3 X 2 
= l05.

3! 2 2 2 6 2 X 1 2 X 1 2 X 1 

So the total number of ways is 35 + 210 + 105 = 350. 

27. Answer: 19.

Note that 8 + 12 = 20, 5 + 8 + 8 = 21, 5 + 5 + 12 = 22, 5 + 5 + 5 + 8 = 23, 8 + 8 + 8 = 24.
If n 2:: 25, write n = 5k + m where 20 :::; m :::; 24 and k is a positive integer. So any amount
2:: 25 can be paid exactly using coupons.

However, 19 cannot be paid exactly using these three types of coupons.

28. Answer: 10301.

. The broken line is constructed using "L", with lengths 2, 4, 6, . . .  , 200. The last "L" is 
100 + 101 = 201. Then the total length is 2 (1 + 2 + 3 + · · · + 100) + 201 = 10301. 

29. Answer: 15.
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So c= 12 or c = -20 (ignored). Substitute y = -x + 12 into the parabola: x2 = -x + 12 =* 

x = 3, -4. So A is (3, 9) and B is ( -4, 16). Then 

IABI 2 = (3- ( -4))2 + (9- 16)2 = 98.

33. Answer: 30.

J2
Draw BF ..l CE, where F is on CE. If AB = 1, then BF = 2 and BE = J2. Thus
LE = 30°. 

E 

D 

34. Answer: 4022.

Set D P  = GP = a, I P  = FP = b, EP = HP = c. Then

DE + FG +HI= (a+ c)+ (a+ b)+ (b +c)= 2 (a + b +c)= 2 x 2011 = 4022. 

35. Answer: 10.

By given, B D  + 2 + AE = B D  + DC. So 2 + AE = DC.

Note that AB2 + BE2 = AE2 and B D 2 + BC2 = DC2. Then

(2 + B D )2 + 32 = AE2, B D 2 + 72 = (AE + 2)2. 

32 
4 (AE + B D )  = 32. Then AE + BA = 4 + 2 = 10.
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