
34. A solitaire game is played n times with x wins and y losses. The percentage
of wins to total games is 99%. If the next game is a loss then how many
consecutive games must be won with no losses so that the percentage of
wins to total games is again 99% ?

34. Answer: 99. Let n be the original total of games played and let w
be the number of consecutive wins needed so that the percentage is again
0.99. Suppose x = 0.99, then x+w = 99 = x , so that w = 99 .n n+1+w 100 n 1+w 100
Thus w = 99.

36. What is the units digit of 20122013 ?

36. Answer: 2. Since

20122013 = (201 · 10 + 2)n =
2012∑
j=0

(201 · 10)2013−j · 2j + 22013

the units digit will be determined by the units digit of 22013. Consider the
powers of 2: 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, . . .. All we care about is
the last digit 2, 4, 8, 6, 2, 4, 8, 6, 2, 4, . . .. We see the pattern repeats with
period 4. Thus 20121 ends with a 2, as does 20125, 20129, and in fact
2012n where n is one more than a multiple of 4. As 2013 is one more than
a multiple of 4, we see the last digit is 2.

38. We have three colors; red, white and blue, and a 2 × 2 square divided into 4 
unit squares. We color the four squares so that if two squares are next to 
each other horizontally or vertically, then they must be different colors. If 
rotations are not allowed, in how many different ways can the 2 × 2 square 
be colored?

38. Answer: 18. There are three choices for the top left square, and then
two choices for the top right square (it cannot be the same color as the top
left), for a total of 6 options so far. There are two choices for the bottom
right square (it cannot be the same color as the top right). One of these
two colors is the same as the color of the top left, the other is different. If
it is the same color as the top left, then there are 2 choices for the bottom
left; if it is a different color than the top left then the color of the bottom
left is forced. There are thus 6(2) + 6(1) = 18.

38.

39. If no two adjacent interior angles of a convex n-gon are obtuse, what is 
the maximum value of n ?

39. Answer: 6. Because the sum of the exterior angles of a convex n-gon is 
360◦, such a polygon has at most three acute interior angles. If no two 
adjacent angles are obtuse, then the maximum value of n is 6. A polygon 
with interior angles of 90◦, 150◦, 90◦, 150◦, 90◦, and 150◦ is an example. 



38.

39.

40. What is the number of quadruples (a, b, c, d) of primes a, b, c, d with a > 30 
and a < b < c < d such that in some order a, b, c, d are the degree measures 
of the interior angles of a cyclic quadrilateral?

39.

40. Answer: 36. A quadrilateral is cyclic if and only if the opposite angles are 
supplementary to each other. Hence we want to find the number 
quadruples (a, b, c, d) of primes a < b < c < d with a + d = 

7),b + c = 180. We have 9 pairs (p, q) of distinct primes with 30 < p and
p + q = 180, namely (31, 149), (41, 139), (43, 137), (53, 127), (6(

9
113),

2(71, 109), (73, 107), (79, 101), and (83, 97). Therefore, there are = 36
such quadruples.

44. What is the sum of the solutions of log2((x + 3)(x + 2)) = 7?

(A) −5 (B) −1 (C) −1/5 (D) 1 (E) 5

45. In Solar City Retirement Community, 60% of the residents play golf, 30%
of the residents swim, and 40% of the golfers swim. To the nearest whole 
percent, what percent of the residents who do not swim do play golf?

(A) 30% (B) 40% (C) 49% (D) 51% (E) 70%

46. There are 7 mathletes attending a competition. They need to pair up for 
a team event, forming 3 pairs with one contestant left out. The order of 
the pairs and the order within the pairs does not matter. In how many 
ways can this be done?

44. Answer (A): The domain is x < −3 or x > −2. The given equation is
equivalent to log2(x2 + 5x + 6) = 7 , from which x2 + 5x + 6 = 128, and√
x2 + 5x− 122 = 0. The solutions are −5±3 57 ≈ −13.8, 8.8 so both are in2
the domain. The sum of the solutions is −5.

45. Answer (D): The percent of residents who both swim and play golf
is 60% · 40% = 24%. Therefore the percent of residents who are non-
swimming golfers is 60% − 24% = 36%. Because 100% − 30% = 70%
of the residents are non-swimmers, the percent of the non-swimmers who
play golf is 36%/70% ≈ 51.4%.

46. Answer: 105. There are 7! ways to arrange the contestants in a row.
Each arrangement corresponds to a pairing in which the three pairs are,
respectively, contestants 1 and 2, contestants 3 and 4, and contestants 5
and 6, with contestant 7 left out. This overcounts the number of pairings
by a factor of 23, because each contestant in the three pairs could swap
positions with his or her partner without changing the pairing. It also
overcounts the number of pairings by a factor of 3!, because the three pairs
of partners can be arranged in any order among the first six positions in
the row without changing the pairing. Therefore the number of possible
pairings is

7!

23 · 3!
=

4 · 5 · 6 · 7
8

= 5 · 3 · 7 = 105.
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