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1. For which values of 𝑥 does the following equality hold: 
ଶ଴

ଵ ି ଽ௫
=  20 +  180𝑥 +  1620𝑥ଶ  + ⋯ ? 

a. −1 <  𝑥 <  1 
b. 0 <  𝑥 ≤  1 

c. 0 <  𝑥 ≤  
ଵ

ଽ
 

d. 
ିଵ

ଽ
 <  𝑥 <  

ଵ

ଽ
 

e. NOTA 
 

2. Find the interval of convergence of the following series: ∑
(ିଵ)ೖ⋅௫మ

௘ೖ
ஶ
௞ ୀ ଴ . 

a. [0, 0] 

b. (−𝑒ଵ/ଶ, 𝑒ଵ/ଶ) 

c. (−𝑒ଵ/ଶ, 𝑒ଵ/ଶ] 
d. (−∞, ∞) 
e. NOTA 

 

3. Evaluate: ට12ඥ12√12. . .
యయయ

 

a. 2√18
య  

b. 2√3 
c. 6 
d. 12 
e. NOTA 

 

4. Evaluate: ට12 + ඥ12 + √12+. . . 

a. √5 − 1 

b. 1 + √5 
c. 3 
d. 4 
e. NOTA 
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5. Consider a sequence {𝑎௡} of real numbers for which ∑ 𝑎𝑛
ஶ
௡ ୀ ଵ  converges. Which of the 

following must be true? 
I. If {𝑏௠} is a subsequence of {𝑎௡}, then ∑ 𝑏௠

ஶ
௠ୀଵ  converges.  

II. ∑ 𝑎௡
ଶஶ

௡ ୀ ଵ  converges. 
III. ∑ |𝑎௡|ஶ

௡ ୀ ଵ  converges. 
a. I only 
b. I, II 
c. II only 
d. I, II, III 
e. NOTA 

 

6. Evaluate the following limit: lim
௡→ஶ

∑ ൬
ଵ

௡
⋅ ቀ1 + 

௜

௡
ቁ

ଷ

൰ଷ௡
௜ ୀ ଵ  

a. 
଼ଵ

ସ
 

b. 
଼ହ

ସ
 

c. 
ଽଷ

ସ
 

d. 
ଶହହ

ସ
 

e. NOTA 
 

7. Find the Maclaurin series of 𝑓(𝑥)  =  3௫. 

a. 
ଷ

௘
∑

௫ೖ

௞!

ஶ
௞ୀ଴  

b. ∑
(ଷ௫)ೖ

௞!

ஶ
௞ୀ଴  

c. ∑
(௟௡(ଷ)⋅௫)యೖ

௞!

ஶ
௞ୀ଴  

d. ∑
(௟௡(ଷ)⋅௫)ೖ

௞!

ஶ
௞ୀ଴  

e. NOTA 
 
 

8. Compute ∑
௡మ

ଶమ೙
ஶ
௡ ୀ ଵ . 

a. 
ସ

ଽ
 

b. 
ଶ଴

ଶ଻
 

c. 2 
d. 6 
e. NOTA 
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9. Find the interval of convergence of the following series: ∑
(௫ିସ)మ೙

௡⋅ସ೙
ஶ
௡ ୀ ଵ . 

a. (2,6) 
b. (0,8) 
c. (−4,12) 
d. (−8,20) 
e. NOTA 

 

10. Evaluate: ∫ (𝑒ି௫|𝑠𝑖𝑛(𝑥)|) 𝑑𝑥
ஶ

଴
 

a. 
௘షഏାଵ

ଶ
 

b. 1 

c. 
௘ഏାଵ

ଶ(௘ഏିଵ)
 

d. 
௘షమഏା௘షഏାଵ

ଶ
 

e. NOTA 
 

For problems 11 and 12: 
Several people are trying to find the area under 𝑓(𝑥) = 𝑒௫ 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. 
ଵ

ଶ
𝑒଺ + 3𝑒ଷ +

ହ

ଶ
 

c. 
ଵ

ଶ
𝑒଺ +

ଷ

ଶ
𝑒ଷ +

ଵ

ଶ
 

d. 
ଷ

ଶ
𝑒଺ +

ଷ

ଶ
𝑒ଷ +

ଷ

ଶ
 

e. NOTA 

12. Henrik and Jonathan integrate a 2nd degree Taylor Series to approximate ∫ 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 
b. Henrik, 18𝑒଺ − 54 
c. Jonathan, 24𝑒଺ − 60 
d. Jonathan, 60𝑒଺ − 54 
e. NOTA 
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13. Evaluate: ∑
௡ିଵ

௡యାଵ଴௡మାଵଽ௡ି
ஶ
௡ ୀ ସ  

a. 
ଵ

ଽ
 

b. 
ଵ

ଵ଴
 

c. 
ଵ

ଵଵ
 

d. 
ଵ

ଵଶ
 

e. NOTA 
 

14. Evaluate: 2 +
ଷ

ଶା
య

మశ...

 

a. −1 

b. 1 + √3 
c. 3 
d. 5 
e. NOTA 

 

15. Evaluate: ∑
(௡ାଶ)మ

௡!
ஶ
௡ ୀ ଴  

a. 4𝑒 
b. 6𝑒 
c. 8𝑒 
d. 10𝑒 
e. NOTA 

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

I. ∑
ଵ

௡ ୪୬ ௡
ஶ
௡ୀଶ   

II.  ∑
ଵ

୪୬(௡!)
ஶ
௡ ୀ ଶ   

III.   ∑
ଵ

(୪୬ )೙
ஶ
௡ ୀ ଶ  

a. None 
b. III only 
c. I and II 
d. I, II, III 
e. NOTA 

 
 
 
 



 
 

Mu Sequences & Series Page 5 2019 МАϴ National Convention
 

 

17. Let 𝑓(𝑥) =
௫௘ೣ

ଵି௫మ
. Let the 4th degree Maclaurin series approximation of 𝑓(𝑥) be 𝑀ସ(𝑥). 

Evaluate 𝑀ସ(1). 

a. 
଻

ଶ
 

b. 
ଵସ

ଷ
 

c. 
ଽ

ଶ
 

d. 
ଵ଻

ଷ
 

e. NOTA 
 

18. Evaluate: ∑ ቀ
ଵ

௡
⋅ ቀ−

ଵ

ଶ
ቁ

௡

ቁஶ
௡ ୀ ଵ  

a. ln
ଵ

ଷ
 

b. ln
ଶ

ଷ
 

c. − ln
ହ

ଷ
 

d. − ln 2 
e. NOTA 

  

19. Evaluate: ∑
ଵ

௫మ ା ଻௫ ା ଵଶ

ଶ଴
௫ ୀ ଴  

a. 
଻

ଶସ
 

b. 
ଵ

ଷ
 

c. 
ଷ

଼
 

d. 
ହ

ଵଶ
 

e. NOTA 
 

20. Consider the series 𝑎௡ given by 𝑎௜(𝑥) = √𝑥 + 1
೔

− √𝑥
೔ . Evaluate ∑ 𝑎௞(1)ஶ

௞ୀଵ . 

a. √𝜋 

b. 2√𝜋 

c. 
ଵା√ହ

ଶ
 

d. 1 + √5 
e. NOTA 
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21. Define 𝐴௡ as the area of 1 petal of the curve 𝑟 = sin(𝑛𝜃). Find lim
௡→ஶ

(𝑛 ⋅ 𝐴௡). 

a. 
గ

଼
 

b. 
గ

ସ
 

c. 
గ

ଶ
 

d. DNE 
e. NOTA 

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

a. 
ହ

ଷ
 

b. 2 

c. 
గమିଵ

ଷ
 

d. 
గమ

ଷ
 

e. NOTA 
 

23. Evaluate lim
௡→ஶ

∑
ଵ

௞⋅(୪୬ ௞ି୪୬ ௡)
଼௡
௞ ୀ ଶ௡ . 

a. ln 3 
b. ln 4 
c. 3 
d. 4 
e. NOTA 

 

24. If 𝑓(𝑥) = 2𝑥 +
ଶ

ଷ
𝑥ଷ +

଺

ହ
𝑥ହ +

଺

଻
𝑥଻ +

ଵ଴

ଽ
𝑥ଽ +

ଵ଴

ଵଵ
𝑥ଵଵ + ⋯, evaluate 𝑓 ቀ

√ଷ

ଷ
ቁ. 

a. 
ଶ√ଷ

ଷ
−

୪୬ ଷ

ଶ
 

b. 
ଶ√ଷ

ଷ
 

c. 
ଷ√ଷାగ

଺
 

d. √ଷ

ଶ
+ sin ቀ

√ଷ

ଷ
ቁ 

e. NOTA 
 

25. Consider the sequence 𝑎௡  =  
ଶ೙ ା ௘೙ ష భ

௡మబభవ ା ଶ೙ ା ௘೙
, 𝑛 >  0. Find lim

௡→ஶ
𝑎௡. 

a. 0 
b. 𝑒ିଵ 
c. 2 
d. DNE 
e. NOTA 
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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 
ଷ

ହ
 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 ⋅ sin 𝑥 about 𝑥 = 0. 

a. ∑
(ିଵ)೙௫మ೙శమ

(ଶ௡ାଵ)!
ஶ
௡ୀ଴  

b. ∑
(ିଵ)೙శభ ଶ ⋅௫మ೙శమ

(ଶ௡ାଵ)!
ஶ
௡ୀ଴  

c. ∑
(ିଵ)೙శభ ଶమ೙షభ⋅௫ర೙శమ

(ଶ௡ାଵ)!
ஶ
௡ୀ଴  

d. ∑
(ିଵ)೙ଶమ೙⋅௫ర೙శమ

(ଶ௡ାଵ)!
ஶ
௡ୀ଴  

e. NOTA 
 
 
 

28. Find the Taylor Series expansion of 𝑓(𝑥) =
ୱ୧୬൫ଶ௫మ൯

ଶ
 about 𝑥 = 0. 

a. ∑
(ିଵ)೙௫మ೙శమ

(ଶ௡ାଵ)!
ஶ
௡ୀ଴  

b. ∑
(ିଵ)೙ ଶ ⋅௫మ೙శమ

(ଶ௡ାଵ)!
ஶ
௡ୀ଴  

c. ∑
(ିଵ)೙ ଶమ೙షభ⋅௫ర೙శమ

(ଶ௡ାଵ)!
ஶ
௡ୀ଴  

d. ∑
(ିଵ)೙ ଶమ೙⋅௫ర೙శమ

(ଶ௡ାଵ)!
ஶ
௡ୀ଴  

e. NOTA 
 

29. Evaluate: lim
௡→ஶ

∑ ට
௫మ

௡ర
−

௫ర

௡ల
௡
௫ ୀ ଴  

a. 
ଵ

ଷ
 

b. 
గ

ସ
 

c. 1 
d. Diverges 
e. NOTA 
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30. Let 𝐴௡ = ∫ sin(𝑛𝑥) 𝑑𝑥
గ

଴
. Find ∑ 𝐴௡

ஶ
௡ ୀ ଴ . 

a. −2 ln 2 
b. 2 ln 2 
c. 2 
d. Diverges 
e. NOTA 


