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1. Evaluate the following series:
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2. In an arithmetic sequence of real numbers, the sum of the first two terms is 7 and the
sum of the first six terms is 93. What is the sum of the first four terms?

3. (2004 AMC 10A) Let a1, a2, ... be a sequence with a1 = 1 and a2n = n · an for any
positive integer n which is a power of 2. What is the value of a2100?



Sequences and Series

In-Class Problems

Math Circle Competition Team
September 18th, 2016

1. (2005 AMC 10A) In the five-sided star shown, the letters A, B, C, D, and E are
replaced by the numbers 3, 5, 6, 7, and 9, although not necessarily in this order. The
sums of the numbers at the ends of the line segments AB, BC, CD, DE, and EA form
an arithmetic sequence, although not necessarily in this order. What is the middle term
of the sequence?

2. (2012 AIME I) The terms of an arithmetic sequence add to 715. The first term
of the sequence is increased by 1, the second term is increased by 3, the third term
is increased by 5, and in general, the kth term is increased by the kth odd positive
integer. The terms of the new sequence add to 836. Find the sum of the first, last,
and middle terms of the original sequence.

3. (1985 AIME) Let x1 = 97, and for n > 1, let xn = n
xn−1

. Calculate the product
x1x2x3x4x5x6x7x8.



4. (2005 AIME II) An infinite geometric series has sum 2005. A new series, obtained
by squaring each term of the original series, has 10 times the sum of the original series.
Find the common ratio of the original series.

5. (2008 AIME II) The sequence {an} is defined by

a0 = 1, a1 = 1, and an = an−1 +
a2n−1

an−2

for n ≥ 2.

The sequence {bn} is defined by

b0 = 1, b1 = 3, and bn = bn−1 +
b2n−1

bn−2

for n ≥ 2.

Find
b32
a32

.

6. In a geometric sequence of real numbers, the sum of the first two terms is 7 and the
sum of the first six terms is 91. What is the first term of the sequence?

7. (2009 AIME I) Challenge. The sequence (an) satisfies a1 = 1 and

5(an+1−an) − 1 =
1

n + 2
3

for n ≥ 1. Let k be the least integer greater than 1 for which ak is an integer. Find k.



Sequences and Series

Take-Home Problem Set

Math Circle Competition Team
Week of September 18th, 2016

If you get stuck, we can answer your questions and give you hints on the forum at
forum.mathcircle.us . Solutions will be posted on Saturday, September 24th.

1. (2005 AMC 10B) The first term of a sequence is 2005. Each succeeding term is the
sum of the cubes of the digits of the previous term. What is the 2005th term of the
sequence?

2. Consider the sequence
1,−2, 3,−4, 5,−6, ...

whose nth term is (−1)n+1 · n. What is the average of the first 200 terms of the
sequence?

3. (2001 AIME II) Given that x1 = 211, x2 = 375, x3 = 420, x4 = 523, and xn =
xn−1 − xn−2 + xn−3 − xn−4 when n ≥ 5, find the value of x531 + x753 + x975.



4. (2003 AIME II) Find the eighth term of the sequence 1440, 1716, 1848, . . . , whose
terms are formed by multiplying the corresponding terms of two arithmetic sequences.

5. (2016 HMMT Feb.) An infinite sequence of real numbers a1, a2, ... satisfies the
recurrence

an+3 = an+2 − 2an+1 + an

for every positive integer n. Given that a1 = a3 = 1 and a98 = a99, compute

a1 + a2 + · · · + a100.
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