
50. How many 10-digit integers consist of two 2’s, three 3’s, and five 5’s

50. Answer: 2520. The number is the multinomial coefficient

10!

2! 3! 5!
= 2520

51. What is ((
log2 16

log4 16

)−1)log3 81

?

(A) 1/16 (B) 1/4 (C) 2 (D) 4 (E) 16

51. Answer (A): Because log2 16 = 4, log4 16 = 2 and log3 81 = 4 , the
value of the given expression is((

4

2

)−1)4

= 2−4 =
1

16
.

52. For the relation
a2 + b2 + c2 = 27

how many ordered triples (a, b, c) of positive integers satisfy the relation?

52. Answer: 4. Each of a, b, and c is at most 5. The numbers 27−22 = 23
and 27 − 42 = 11 cannot be expressed as the sum of two squares, so the
only possible values of a, b, and c are 1, 3, and 5. It is easily checked
that the only possibilities are (3, 3, 3) and one of the three permutations
of (1, 1, 5). Therefore the number of ordered triples (a, b, c) is 4.

54. How many quarts of ethanol must be added to 3 quarts of a 25% solution
of ethanol and water to make a 40% solution?

(A) 1/4 (B) 1/2 (C) 3/4 (D) 4/5 (E) 7/8

54. Answer (C): Let q be the number of quarts of ethanol to be added.
Then the amount of ethanol in the resulting solution can be expressed as
both 0.40(3 + q) and (0.25)(3) + q. Equating the two expressions yields
q = 3/4.

57. Positive integers a, b , c with a < b < c form a geometric sequence with an
integer ratio. If c = 2009, what is the value of a ?

57. Answer: 41. Let the ratio be r. Then ar2 = 2009 = 41 · 72, so the
only possible value of r is 7, and a = 41.

63. The triangular numbers Tn are the sequence of numbers T1 = 1, T2 = 1
+2, . . . , Tn = 1 + 2 + . . . + n. How many triangular numbers are
between 1225 and 1485, inclusive?



63. Answer: 6. The triangular numbers can be represented as

Tn = n(n+ 1)/2.

Since 1225 = T49 = 49 · 50/2 and 1485 = T54 = 54 · 55/2, there are 6
triangular numbers from T49 to T54, inclusive.

66. Three workers, A, B, and C must build a wall. A and B together can build
the wall in 12 days, B and C together can build the wall in 20 days, and A
and C together can build the wall in 15 days. If a is the number of days
required for A to build the wall alone, b is the number of days required for B
to build the wall alone, c is the number of days required for C to build the
wall alone, and T is the number of days for all three working together to
build the wall, find a + b + c + T . (Assume each worker has a constant rate
of work, and each rate is independent of whether the worker is alone or with
others.)

64.

65.

66. Answer: 120.
Using the given notation 1/a + 1/b = 1/12, 1/b + 1/c = 1/20, 1/a + 1/c =
1/15 so

68. A heavy bucket two-thirds full of water is put on a scale and the scale
reads a kg. If the bucket is half full of water, the scale reads b kg. If the
bucket is full of water, what, in terms of a and b, would the scale read?

(A) (3/4)a + b (B) 3a − 2b (C) (3/2)a − 2b

(D) (3/2)a + 2b (E) (2/3)a + (1/2)b

68. Answer (B):

Let x be the weight of the bucket and let y be the weight of the water in
a full bucket. Then we are given that x+ (2/3)y = a and x+ (1/2)y = b
Hence (1/6)y = a − b, so y = 6a − 6b. Thus, x = −3a + 4b. Finally,
x+ y = 3a− 2b.

2/a+ 2/b+ 2/c = 1/12 + 1/20 + 1/15 = 1/5.

or 1/a+1/b+1/c = 1/10. Therefore, working together it will take T = 10
days. Subtracting, 1/c = 1/10− 1/12 = 1/60, and likewise, 1/b = 1/10−
1/20 = 1/20 and 1/a = 1/10 − 1/15 = 1/30. The required answer is
30 + 20 + 60 + 10 = 120.
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