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ALGEBRA WORD PROBLEMS

2015B 21. Cozy the Cat and Dash the Dog are going up a staircase with a certain number
of steps. However, instead of walking up the steps one at a time, both Cozy and
Dash jump. Cozy goes two steps up with each jump (though if necessary, he
will just jump the last step). Dash goes five steps up with each jump (though if
necessary, he will just jump the last steps if there are fewer than 5 steps left).
Suppose that Dash takes 19 fewer jumps than Cozy to reach the top of the
staircase. Let s denote the sum of all possible numbers of steps this staircase
can have. What is the sum of the digits of s?

(A)9 (B)1l (C)12 (D)13 (E)15
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2018B  21. Mary chose an even 4-digit number n. She wrote down all the divisors
of n in increasing order from left to right: 1,2,...,%,n. At some
moment Mary wrote 323 as a divisor of n. What is the smallest

possible value of the next divisor written to the right of 3237

(A)324 (B)330 (C)340 (D)361 (E) 646

2002A  22. A set of tiles numbered 1 through 100 is modified repeatedly by the follow-
ing operation: remove all tiles numbered with a perfect square, and renumber
the remaining tiles consecutively starting with 1. How many times must the
operation be performed to reduce the number of tiles in the set to one?

(A)10 (B)11 (C)18 (D)19 (E)20

2006A 22. Two farmers agree that pigs are worth $300 and that goats are worth $210.
When one farmer owes the other money, he pays the debt in pigs or goats, with
“change” received in the form of goats or pigs as necessary. (For example, a
$390 debt could be paid with two pigs, with one goat received in change.) What
is the amount of the smallest positive debt that can be resolved in this way?

(A)$5 (B)$10 (C)$30 (D)$90 (E) $210
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2006B 922 Elmo makes N sandwiches for a fundraiser. For each sandwich he uses B globs
of peanut butter at 4¢ per glob and J blobs of jam at 5¢ per blob. The cost of
the peanut butter and jam to make all the sandwiches is $2.53. Assume that B,

J, and N are positive integers with N > 1. What is the cost of the jam Elmo
uses to make the sandwiches?

(A) $1.05 (B)$1.25 (C)$1.45 (D)$165 (E) $1.85

2016A 93 A binary operation < has the properties that a 3 (b ¢) = (a>b) - ¢ and that

a <y a = 1 for all nonzero real numbers «a, b, and ¢. (Here the dot - represents the
usual multiplication operation.) The solution to the equation 2016 (6 $ x) —

100 can be written as %’, where p and ¢ are relatively prime positive integers.
What isp+¢7

(A)109 (B)201  (C)301 (D)3019 (E) 33,601

2007B  24. Let n denote the smallest positive integer that is divisible by both 4 and 9, and

whose base-10 representation consists of only 4’s and 9’s, with at least one of
each. What are the last four digits of n?

(A) 4444  (B) 4494 (C) 4944 (D) 9444  (E) 9944
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2009A 95
2013B 25
2015B 95,

For k > 0, let I, = 10...064, where there are k zeros between the 1 and the 6.
Let N(k) be the number of factors of 2 in the prime factorization of I;. What
is the maximum value of N(k)?

(A)6 (B)7 (C)8 (D)9 (E)10

Bernardo chooses a three-digit positive integer N and writes both its base-5
and base-6 representations on a blackboard. Later LeRoy sees the two numbers
Bernardo has written. Treating the two numbers as base-10 integers, he adds
them to obtain an integer S. For example, if N = 749, Bernardo writes the
numbers 10,444 and 3,245, and LeRoy obtains the sum S = 13,689. For how
many choices of N are the two rightmost digits of S, in order, the same as those
of 2N 7?7

(A)5 (B)10 (C)15 (D)20 (E)25

A rectangular box measures a X b X ¢, where a, b, and ¢ are integers and 1 <
a < b < ¢. The volume and the surface area of the box are numerically equal.
How many ordered triples (a, b, ¢) are possible?

(A)4 (B)10 (C)12 (D)2l (E)26
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2018A
25. For a positive integer n and nonzero digits a, b, and ¢, let A,, be the

n-digit integer each of whose digits is equal to a; let B,, be the n-digit
integer each of whose digits is equal to b; and let C,, be the 2n-digit
(not n-digit) integer each of whose digits is equal to ¢. What is the

greatest possible value of a + b + ¢ for which there are at least two
values of n such that C,, — B,, = A2?

(A)12 (B)14 (C)16 (D)18 (E) 20



