Mu Sequences & Series MAOQ National Convention 2026
Where applicable, “E) NOTA” indicates that none of the above answers is correct.

1. An arithmetic sequence {an}n>O satisfies a, =10 and a,, =30. Find aj,.

7
A) —?O B) —90 C) -15 D)0 E) NOTA
2. Let {an}nZO be a sequence such that a,,, —2a, +a, , is constant forall n>1, a,=0, a, =10,

and a,, =30. Find a,.

A) -1 B) — > o 2 D1 E) NOTA

o0 n 1— n
3. Clinton asks you for the set of all x such that Z(n—l(l—)() ] converges. What is the correct
= N\ 1+x

answer?

e+1 e—1

A) {0} B) [—E,EJ Q) (1—5,1+3} D) (e—_l e—”} E) NOTA

-t

4. The exponential integral is defined as Ei(x) :jlx(eTJdt. Find the second-degree Taylor

polynomial for Ei(x) centered at a=1.

1 1 1 1
A) —=(x*-3x+2) B) ——(5x*—-14x+11 C) —(x*—-4x+5 D) =(x*—8x+7
~ ) - ) - ) — )
E) NOTA
© k3
5. Evaluate: z —
im0\ k!
A) 3e B) 4e C) 5e D) 6e E) NOTA
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For questions 6-9, use the following information: we say a series Zan diverges absolutely

n=1

N
Zan — o as N —> w0, and we say the series diverges conditionally when the series does

n=1

when

N
2.,

n=1

not converge but{ [N e N} is bounded.

6. Which of the following is an appropriate description regarding the convergence/divergence

0 _2 n
of the series )~ u ?
n=0 22
A) converges absolutely B) converges conditionally
C) diverges absolutely D) diverges conditionally E) NOTA
7. Which of the following is an appropriate description regarding the convergence/divergence
< n (1
of the series Z((—l) -Q(n+2)), where §(n)= Z(k—n] ?
n=1

k=1

A) converges absolutely B) converges conditionally
C) diverges absolutely D) diverges conditionally E) NOTA

8. Which of the following is an appropriate description regarding the convergence/divergence

of the series i[(—l)" . (In\;’lloo J ?

n=1

A) converges absolutely B) converges conditionally
C) diverges absolutely D) diverges conditionally E) NOTA

9. Which of the following is an appropriate description regarding the convergence/divergence

of the series i(—NINELESS(n)

n=1

1, if n contains no digit 9in base 10
, where NINELESS(n)= ?

n o, otherwise

A) converges absolutely B) converges conditionally
C) diverges absolutely D) diverges conditionally E) NOTA

Page 2 of 7



Mu Sequences & Series MAG® National Convention 2026

1
10. Let f:R—RR be defined as f(x)=4¢ “, ifx#0 Which of the following hold?
0, ifx=0

[) fis smooth
Il) for every x, € R, the radius of convergence of the Taylor series for f at x, is positive

lll) for every x, € R, the Taylor series for f at x, converges to f in a neighborhood of x|

IV) some derivative of fis discontinuous
A)landlllonly  B)IVonly C) land Il only D) I, I, and Ill only E) NOTA

11. Which of the following statements are true for sequences of real numbers {an}n>o and

{b"}nZO?
1) If i( 2)<oo and i(

1) If i(an) converges, then lim(n|a,|)=0.
= n—w

a, b, ’ ) <o, then Z(anbn) converges absolutely.

n=0

N 0
) If @, >a,,, forevery n, and if Y (b,)<1 for every N, then > (a,b,) converges.

n=0 n=0

A)lland lllonly B) I, Il,and llI C) land Il only D)landlllonly E)NOTA

o0

12. Suppose a power series f(x)= Z(anx") satisfies the differential equation f'(x)=f(2x)

n=0

with f(O) =1. Determine the radius of convergence of the series that defines f.

1
A)O B) 3 C)2 D) o« E) NOTA
an+2 _3an+1 _zan
13. Asequence {an}nzo satisfies the linear recurrence a,=0 . Compute the value
a, =1
of Iim(mj.
n—oo an
A)1l B) 2 C)3 D)4 E) NOTA
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14. Gautam wants to partition the positive integers {1,2,3,...} into n arithmetic sequences with

distinct steps; i.e., find arithmetic sequences g\ =a!/ +kd, of positive integers for 1< j<n

(the values of j just denote different sequences) such that d; #d,, for j#m, and for every

positive integer n, there is a unique pair (j,k) such that n= aij). What is the smallest value of

n=>2 such that Gautam’s efforts have any hope of succeeding?

A) 2 B) 3 C) 4 D)6 E) NOTA

For questions 15-19, the following information will be necessary: The following are prefixes of
sequences from the OEIS (On-Line Encyclopedia of Integer Sequences). We have provided
enough terms to uniquely identify the desired prefix of the sequence in the OEIS. All you need
to do is identify the next term in the sequence. Disputes of the form “I fitted a 33" degree
polynomial to the sequence and hence the next terms is x” or similar will not be accepted;
there are enough terms present to unique identify the sequence as a prefix in the OEIS. Note:
the length of the blank is not indicative of the length of the answer.

15. Find the next term in the sequence: 1, 11, 1111, 11111111, .

A) 11111 B)111111111111111111111111  C) 1111 D)1111111111111111
E) NOTA

16. Find the next term in the sequence: 1, 2,3,1,5,6,7,2,1, 10, 11, 3,13, 14, 15,1,17, .
A) 2 B) 3 )9 D) 18 E) NOTA

17. Find the next term in the sequence: 27, 82, 41, 124,62, 31,94, 47,142,71, .

A) 35 B) 125 C) 214 D) 427 E) NOTA

18. Find the next term in the sequence: 0,1,1,2,1,2,2,3,1,2,2,3,2,3,3,4,1,2,2,3,2,3,3,
4,2,3,3,4,3,4,4,5,1, .

Al B) 2 C)3 D)4 E) NOTA
19. Find the next term in the sequence: 2,2,1,2,1,1,0,2,3,1,1, .

A)2 B) 3 C)4 D)5 E) NOTA
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For questions 20-22, the following information will be necessary: Let X be a random quantity

which potentially takes values in a set A={a,,a,,a,,...} . The expected value of X is defined to

by E(X)= Z(oc-P(X :oc)), where P(X =a.) denotes the probability that X has taken on the

aeA

value a. Itis a theorem, which you may take for granted, that £(AX+X')=AE(X)+E(X") for

all random quantities X and X' and real constant A.

20. You’re offered to play an odd game: you flip a fair coin until you get tails, and win 1.5’
dollars, where j is the number of heads you flipped. Say you’re willing to pay x dollars to enter
(x is a whole number) if and only if your expected payout is greater than or equal to x. What is
the most you should be willing to pay to enter this game?

A) SO B) S4 C) $9 D) no maximum—you would play for any amount
E) NOTA

21. You're offered to play another odd game of a very similar nature: you flip a fair coin until
you get tails, and you win 2’ dollars, where j is the number of heads you flipped. Letting X be

your expected payout, your friend quickly computes that E(X) =00, and urges you to pay any

amount the gamemaster asks in order to enter the game. You’re not so keen on spending your
life’s savings on a parlor game, so you decide on another option: you’re willing to pay x dollars

to enter if and only if E(InX) > x . What’s the most you’re willing to pay to enter this game?

A) S2 B) $2In2 C) SIn2 D) no maximum—you would play for any amount
E) NOTA

22. If Wikipedia is to be believed, there are forty-two notable restaurant chains in Poland.

Tomasz makes it his missing to eat at every single one. He does so by picking, on any given day,
one of the 42 chains uniformly at random at which to eat. Let N, denote the number of unique

restaurants visited after k days. Compute E(N, ).

(1Y 1Y (1 _(42-1)
A) 42(1 (1 42J] B) 42(1 42j Q) 42;[J D) 42 p E) NOTA
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= 2
23. Find the sum: Z(Wj
4

j=1

3

A1 B) 02 D) 2 E) NOTA
2 4
. = 2
24. Find the sum: ) | ———
Ecs
i=0
A1 B) 2 02 D) > E) NOTA
2 4
0 0 o0 1
25. Find the sum: Z[Z(Z[WDJ
i=1 \_j=1 \_k=1
A) = B) = oL D) — E) NOTA
48 32 24 21
) © i 3
26. Find the sum: Z Z( HZ)
i=1\ j=1 2"
3 5
A) — B) — C) — D) — E) NOTA
) 2 ) ) . ) )
27. Define a sequence {an}n21 such that a, :—1—33, a, :—%, and a, :Lza”‘z. Find the
value of lim(a,).
2 2
a -2 B) -3 -2 D) -2 E) NOTA
8 7 11
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1(0")_ (2] ], where al
(bn)_;((bj ]

three individual series in this expression converge. For those real numbers a and b, all values in

NgE

n

28. Suppose that a and b are nonzero real numbers such that

NgE

Il
[N

n

the intervals (m,0)(0,n) are possible for the evaluation of either side of this equation. Find

the least possible value of the product mn.

2—e 17 2 1-5

A) = B) o C) e D) —= E) NOTA

- n+ 1
29. The sum of the first four terms of the infinite series Z[(—l) 1( D provides an
n’+n

2
n=1
estimate for the sum of the full series. Use this value and the alternating series test estimate to
find an interval in which the sum of the infinite series lies. What is that interval?

W22 w22 a[2E] w[ZE]  awon
3’5 2020 1030 25'25

30. The sum of the first four terms of the infinite series Z(

n=1

provides an estimate for
*+n

the sum of the full series. Use this value and the integral test estimate to find an interval in
which the sum of the infinite series lies. What is that interval?

17 4

W[BnZ ], m@gmq

Q)

E) NOTA

\/_661 In\/_6} ) \/_661 Inﬁ}

_1020 5 '1020 4 _1020 5 '1020 4
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