Mu Sequences and Series 2018 MAO National Convention
For all questions, answer choice “E. NOTA" means none of the above answers is correct. Also, “DNE”
means “does not exist”.

1. Which of these series represents [ e**dx?

2n 2n 2n+1

AC+32 % B.C+Y® % Ceye, 2 poyye A
O+ Zn:OT L+ 2:n=17 -+ Xn=o nl(2n+1) O+ Xinmy nl(2n+1)
E. NOTA

2. lim - (%o (-2 + %)k +3o(-2+ %)k +3o(-2+ %)k + o 4+ X2 (1)

nocon
A.InG3) B.In() c.In(2) D.In(3) E. NOTA

3. Under which of the following conditions on the series ).7° a,, with positive terms is the Ratio Test
inconclusive?

A. lim & > 1 B. lim &2 < 1 C. lim &2+ = 1
n—-oo dan n—oo dn n—-oo an
D.Both Aand C E. NOTA

—1)n+1 _c\n
4. What is the interval of convergence for Yo M?

n
11 11 4 4
A[-33 B(-33 CG2 D.[3,2) E.NOTA
(=2)n (=3)"

5. Series Ais Yoy and series Bis Yoy . Which of the following is true?

n! 2Mn
A. Series A and B are conditionally convergent

B. Series A converges absolutely and B converges conditionally
C. Series A converges conditionally and B diverges

D. Series A converges absolutely and B diverges

E. NOTA

6. Which of the following is the nth degree Maclaurin series for the function f(x) = cos(v/x)?

(- 1)nx2n

n!

(_1)nx2n

(2n)!

(-1nxn
n!

(_l)nxn
(2n)!

A Y, B.Y%, C.Y%, D.¥%, E. NOTA

7. Using the Maclaurin series for f(x) = 4arctan(x) evaluated at x = 1, what degree is required to
obtain an approximation of i that is accurate up to the thousandths place?

Al B.3 C.5 D.7 E. NOTA

DM x-D"
n

8. The power series Y o4 represents which function?

A. In(x) B.In(3) c.—2 D. E. NOTA

X

QIR
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9. Which of the following series is conditionally convergent?

o (D" o (=2) o (=2)" o ="
A. Zn:l n B. Zn:l C. Zn:l 3n D. Zn:lT
E. NOTA
10. Which of the following tests may be used to determine the convergence of },;°_, nml(n)?
I. Ratio Test
Il. Root Test
lll. Integral Test
A.lonly B. Il only C. lll only D. 1, Il,and llI E. NOTA

11. Whatlsthesumof1+ + - + +—+—+
120 =~ 720

A. It diverges B.V/5 C.e D.m E. NOTA

12. The 4" degree Taylor polynomial about x = 1 for the function f'(x) is Py(x) = 2+ 5(x —1) —
3(x — 1)2 + 4(x — 1) — (x — 1)*. Given this, whatis " (1) — f"'(1)?

A.—11 B. -8 C.7 D. 30 E. NOTA

x3  5x*

13. The 4t degree Taylor polynomial about x = 2 for g(x) is P,(x) = 3 + 4x — 5x? o5
Whatis g’ (2) — g (2)?

A. -9 B.5.25 C.8.5 D. 115 E. NOTA

14. What is the result when the Root Test and the Ratio Test are both applied to the following series:

an

3n(n7+6n2)
A. Both conclude it diverges D. The Root Test shows convergence and the
B. Both conclude it converges Ratio Test is inconclusive
C. The Ratio Test shows divergence and the E. NOTA

Root Test is inconclusive

15. Which series could be successfully used in a Direct Comparison Test to determine whether the

n!
foll in ries nver r diver 3D Yl L —
ollowing series converges or diverges Zn_lsn(ngﬂ)

Tl

A' ZTL:l 5n B' ZTL:l (Tl3+2) C' Z‘)'l:l Sn(n3+2) Zn 1 Sn(n3+2) E' NOTA
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16. Alice and Bob consider the terms of the alternating harmonic series: 1 — % + % - i + ---. Both

decide to add up the terms in the manner and order each finds most convenient. Alice gets a sum of
In(2) while Bob gets half of that as the sum. What is the explanation for this?

A. Alice has the correct sum; Bob must have made some error
B. Bob has the correct sum; Alice must have made sum error
C. Both must have made some error, the correct sum is a different amount

D. Both could be correct; the value depends on the order in which the terms are added
E. NOTA

n
17. Which of the following is true about the sequence a,, = (1 + %) ?
A.lt convergestol B.ltconvergestoe C.ltconvergestom D.Itdiverges E. NOTA

18. Find the sum of the series 2??:15??

A = B.2 c.2 D.3 E. NOTA
25 5 5
. . o 2
19. Find the sum of the series anl—n(n+2)
AS B.2 c.t D.2 E. NOTA
5 4 3 2

20. Consider the recursively defined sequence a,, = /2 + a,,_; with a; = V3. What is %1_{120 a,?

A —1 B.2 c.VJ6 D. D.N.E. E. NOTA

21. A square has sides of length 16. A smaller square created inside it by connecting the midpoints of
all the sides and one of the four triangles created by this process is shaded. The process is repeated
with the smaller square, but this time three of the four triangles created are shaded. Again the
process is repeated and only one triangle is shaded, then again with three triangles, and so on. If this
continues indefinitely, what is the total shaded area?

A. 33—2 B. 16 C.32 D. 128 E. NOTA
. . . o 1
22. For what values of k will the following series converge: Zn:z—n(ln(n))k
A.k>0 B.k>1 Ck>1 D.k>2 E. NOTA
( 1)n+1

23. How many terms of the series Yo would be required to obtain an approximation within

.01 of the full sum?

n2+1

A7 B.8 C.9 D. 10 E. NOTA
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(_4_)n+1
(2n+1)!

24. Find the sum of — Y.°_,

A. %sin(Z) B. %sin(4) C.sin(2) D. sin(4) E. NOTA

25.Ifa,, b, >0 Vnand lim bn =1 \Which of the following MUST be true?

n—-oo An 3

A.Y.»_; a, converges B. >n_, b, converges C. Both series converge
D. Both series diverge E. NOTA

For each of the questions in #26-30 you will be given a pair of series, A and B. The answer choices will
always be as follows (use E if one or both converge conditionally):

A. A converges absolutely and B diverges B. B converges absolutely and A diverges
C. Both converge absolutely D. Both diverge E. NOTA
v (D"(n-2) oo (10\M

26. A: Zn:ln(n—-l-S) B: Zn:l (?)
A. A converges absolutely and B diverges B. B converges absolutely and A diverges
C. Both converge absolutely D. Both diverge E. NOTA

w In(n) w (n3+5n)10m*2
27. A: 2,1:1’;—;‘ B: Y%, %
A. A converges absolutely and B diverges B. B converges absolutely and A diverges
C. Both converge absolutely D. Both diverge E. NOTA

o0 n+1,(—2) o cos(mn)
28. A Y (1) int s B: Yoy 2
A. A converges absolutely and B diverges B. B converges absolutely and A diverges
C. Both converge absolutely D. Both diverge E. NOTA

o e . oo n+1
29. A: Zn:l? B: Zn=1(2n+1)n
A. A converges absolutely and B diverges B. B converges absolutely and A diverges
C. Both converge absolutely D. Both diverge E. NOTA

- 32n(%+ arctan(n)) w 8cos(n)
30. A X — B: Xn=1 =
A. A converges absolutely and B diverges B. B converges absolutely and A diverges

C. Both converge absolutely D. Both diverge E. NOTA



