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1. For which values of x does the following equality hold:
2_ = 20 + 180x + 1620x2 + -2

1-9x

a —-l1l<x<1

b. 0 <x <1
c. 0 <x < %
d T <x<-=
9 9
e. NOTA
_1\k.,2
2. Find the interval of convergence of the following series: Y.z — %

a. [0,0]

b. (_61/2, el/Z)
C (_61/2, el/Z]
d. (—o0,»)

e. NOTA

3
3. Evaluate: \/123 12¥12...
2318
243
6

12
NOTA

°o a0 o s

4. Evaluate: JIZ + V12 ++V12+...

a. V5—1
b. 1++5
c. 3
d. 4
e. NOTA



Mu Sequences & Series

Page 2

2019 MAO National Convention

5. Consider a sequence {a,} of real numbers for which };;’_ ; a,, converges. Which of the
following must be true?
If {b,,} is a subsequence of {a,}, then }.;»_; b,, converges.

L
IL.
II1.

6. Evaluate the following limit: lim Y77, <l :
n—->oo

a.

b.

C.

d.

.

o a0 o

Yo°_  a,? converges.
Yin=1lay| converges.
I only

L1

IT only

L, 11, III

NOTA

n

93

255
4
NOTA

7. Find the Maclaurin series of f(x) = 3*.

a.

b.

8. Compute Yo - ¢

e
zi o &
ye (m(slzl-x)“c
Yo (In(3)x)*

k!
NOTA

n?

22n’
4

9
20

27

2
6
NOTA
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9. Find the interval of convergence of the following series: },;7- 1 (x; i)nzn.
a. (2,6)
b. (0,8)
c. (—4,12)
d. (—8,20)
e. NOTA

10. Evaluate: fooo(e ~X|sin(x)]) dx

e T+1

a.
2

b. 1

e™+1
c 2(e™-1)

e 2Me Ty
d. —
e. NOTA

For problems 11 and 12:
Several people are trying to find the area under f(x) = e* from x =0 to 6.

11. Ben finds the exact area, while Zhao uses a Trapezoidal Approximation with 2 equal
subdivisions. By how much do Ben’s and Zhao’s values differ?
a. 2e®+4

b. —ef+3e3+2
2 2
1

c. —e®+3e342
2 2 2
d. e +3e342
2 2 2
e. NOTA
12. Henrik and Jonathan integrate a 2nd degree Taylor Series to approximate | 06 f(x)dx.

Jonathan centers his about 0, while Henrik centers hers about 6. Whose area

approximation is more accurate, and by how much do they differ from each other?
a. Henrik, e® — 61

Henrik, 18e® — 54

Jonathan, 24e® — 60

Jonathan, 60e® — 54

NOTA

©oao o
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13. Evaluate: Y'70— 4

14. Evaluate: 2 +

a.
b.
C.

d.

€.

o a0 o p

n-1
n3+10n2+19n—

o o = O -
Nl’_\r—*l’_\ol’_\

NOTA

3
3
2+..

2+
~1
1++3
3

5
NOTA

(n+2)?

15. Evaluate: }.7°— g———

oo o

n!

4e

6e

8e

10e
NOTA

16. Which of the following series is/are absolutely convergent?

L
IL.

IIL

o a0 o

1

[o.0]
Zn:z nlnn
1
(o]
Yn'=2 In(n!)

0 1
Yn=2 3

None

T only
Iand IT
I, 11, 111
NOTA
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17. Let f(x) = 1x_e:2. Let the 4th degree Maclaurin series approximation of f(x) be M, (x).
Evaluate M,(1).
a. <
2
b =
3
9
c. =
2
d =
3
e. NOTA

18. Evaluate: Yo - 4 (% : (_ l)n)

2

a. In=
3
b. InZ
3
C. —lnE
3
d —In2
e. NOTA
.y20 _ Y
19. EValuate. x:Oxz +7x 412
a. Z
24
b. =
3
3
c. =
8
d =
12
e. NOTA

20. Consider the series a,, given by a;(x) = Vx + 1 — Vx. Evaluate Yreq ai(1).

a. Jm
b. 2Vm
1+/5
C.
2
d. 1++5

e. NOTA
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21. Define A,, as the area of 1 petal of the curve r = sin(n#). Find lim (n - A,).
n—-oo

b4
a. —

8

b4
b.

b4
c. —

2
d. DNE
e. NOTA

22. Find the sum of the reciprocals of the triangular numbers, beginning with 1.

5

"3
b. 2
m2-1
C.
3
71'2
d. 5
e. NOTA
. 8n 1
23. Evaluate 711_1)1;10 Yk o PRy
a. In3
b. In4
c. 3
d 4
e. NOTA
241 f(x) = 2x + 203 +2x5 + 267 + 2x% + 1y
3 5 7 9 11
23 _n3
a. = >
23
b. Y
3«/§+n
C. -
NE . (V3
d. > + sin (?)
e. NOTA

25. Consider the sequence a,, =

a
b.
c. 2
d
e

2N 4 en—1

n2019 4 on 4 en 4

10 11 + e, evaluatef(g)'

n > 0. Find lima,.

n—-oo
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26. Mike drops a basketball from 5 feet in the air. The ball always bounces off the ground to
a height of % its previous height. What is the total vertical distance travelled by the ball

once the ball has stopped moving?

a. 10

b. 12.5
c. 15

d. 17.5

e. NOTA

27. Find the Taylor Series expansion of f(x) = x - sinx about x = 0.

. (_l)nx2n+2
A Ypep—————

(2n+1)!

_4\n+1 5 ,2n+2
T
N Z;‘;;O (_1)n+(12312:1—)1!,x4n+2

_1\N92Nn 4n+2
d. Z?:o( 1)(22n+1>;

e. NOTA

sin(2x2)

28. Find the Taylor Series expansion of f(x) = about x = 0.

(_l)nx2n+2

a. Xn=o (2n+1)!
o (_l)n 2 ,x2n+2
b, Xnzo (2n+1)!
o (_1)n 22n—1 ,4n+2
¢ Xn=o (2n+1)!
oo (_1)71 221’l.x41’l+2
d. Xn=o (2n+1)!
e. NOTA
4
29. Evaluate: %i_r)gloz;zo %—%
1
a. =
3
Vs
b. "
c. 1
d. Diverges

NOTA
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30. Let 4, = fon sin(nx) dx. Find Y°_ , A,,.

o a0 o

—21n2
2In2

2
Diverges
NOTA



