
62. A rectangular parallelepiped is a closed box composed of three pairs of
rectangular faces placed opposite each other and joined at right angles
to each other. Two rectangular parallelepipeds are constructed of unit

62. Answer: 5. Since 2079 = 33 · 7 · 11 and 2464 = 25 · 7 · 11 and the
dimensions of the two rectangular parallelpipeds are integers, the equal
bases have an area 7·11 and the positive difference in heights is 25−33 = 5. 

67. How many positive integers strictly less than 1000 are 6 times the sum of
their digits?

67. Answer: 1. The only such number is 54. A single digit number would
have to satisfy 6u = u, implying u = 0, which is impossible. A two-
digit number would have to satisfy 10t+u = 6(t+u) so 4t = 5u and then
necessarily t = 5 and u = 4, hence the number is 54. A three digit number
would have to satisfy 100h + 10t + u = 6(h + t + u) or 94h + 4t = 5u.
But the left side of the expression is at least 94 while the right side of the
expression is at most 45, so no solution is possible.

70. In the figure, AB = BC = CD = CE and ∠A = (5/2)∠B. What is the
degree measure of ∠D ? 

70. Answer (C): Because 4ABC is isosceles, ∠A = ∠C. Since ∠A =
(5/2)∠B, then 6∠B = 180◦, so ∠B = 30◦. Then ∠C = 75◦. Because4CDE
is isosceles, 2∠D + 75◦ = 180◦, so ∠D = 52.5◦. 

(A) 42.5◦ (B) 47.5◦ (C) 52.5◦ (D) 72◦ (E) 75◦

cubes. The first rectangular parallelepiped has a volume of 2079 cubic
units and the other has a volume of 2464 cubic units. The two rectangular
parallelepipeds have bases of equal area. What is the positive difference
of the heights of the two parallelepipeds?



71. If f(x) =
x+ 1

x− 1
and f(a) = 5, then what is the value of f(2a) ?

70.

71. Answer: 2.
Solving for a in (a + 1)/(a − 1) = 5, a = 3/2, so 2a = 3 and f(2a) = f(3) =
2.

72. Harry bought some candy and gave the storekeeper $1.00. He received 
four coins in change. Which of the following could not be the cost of the 
candy in cents?

(A) 45 (B) 55 (C) 65 (D) 75 (E) 85

70.

71.

72. Answer (E): If the cost of the candy was 85 cents, Harry would re-
ceive 15 cents in change. The value of any combination of four coins that 
includes pennies cannot be a multiple of 5 cents, and the value of any 
combination that does not include pennies must exceed 15 cents. There-
fore the candy could not have cost 85 cents. Change for the other four 
amounts can be made with, respectively, one quarter and three dimes; one 
quarter, one dime, and two nickels; three dimes and one nickel; and one 
dime and three nickels. 

76. Answer: 224. Because 2009 = 72 · 41 and 41 > 2 · 7, the value of n is
the number of factors of 41 in 9002!, which is

b9002

41
c+ b9002

412
c = 219 + 5 = 224

77. Answer: 0. The sum of any four consecutive powers of 3 is divisible
by 30 + 31 + 32 + 33 = 40 and hence is divisible by 8. Since 2016 = 4 · 504
groups, the requested remainder is 0.

81. Circle A has radius 100. Circle B has an integer radius r < 100 and remains
internally tangent to circle A as it rolls once around the circum-ference of circle
A. The two circles have the same points of tangency at the beginning and end of
circle B’s trip. How many different radii can circle B have?

81. Answer: 8. Circles A and B have circumferences 200π and 2πr,
respectively. After circle B begins to roll, its initial point of tangency
with circle A touches circle A again a total of 200π/2πr = 100/r times.
In order for this to be an integer greater than 1, r must be one of the
integers 1, 2, 4, 5, 10, 20, 25, or 50. Hence there are a total of 8 possible
values of r.

74.

75.

76. The highest power of 2009 that is a factor of 9002! is 2009n. What is n?

74.

75.

76.

77. What is the remainder when 30 + 31 + 32 + · · · + 32015 is divided by 8?

78.
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