
Mu BC Calculus Page 1 2019 МАϴ National Convention
 

The acronym “NOTA” stands for “None Of The Above”. 

1.  If 𝑝, 𝑞, and 𝑟 are non-zero differentiable functions, then the derivative of 



 is 

A. 
ᇲିᇲିᇱ


 B. 

ᇲିᇲିᇱ

మమ
 C. 

ᇲାᇲାᇱ

మమ
 D. 

ିᇲାᇲାᇱ

మమ
 E. NOTA 

2.  Find the Maclaurin series for 𝑓(𝑥) =
௫

ସିଶ௫
. 

A. ∑
௫

ଶ
ஶ
ୀ  B. ∑

௫శభ

ଶశమ
ஶ
ୀ  C. ∑

௫శభ

ଶశభ
ஶ
ୀ  D. ∑

௫శమ

ଶశభ
ஶ
ୀ  E. NOTA 

3.  If 𝑥 + 5𝑦 = 20 is normal to the graph of 𝑓 at the point (1,2), then 𝑓ᇱ(1) = 

A. −5 B. 5 C. −
ଵ

ହ
 D. 

ଵ

ହ
 E. NOTA 

4.  The area of the enclosed region bounded by the polar graph of 𝑟 = ඥ3 + sin (𝜃) is given by 

the integral 

A. ∫ ඥ3 + sin (𝜃)𝑑𝜃
గ


 

B. ∫ 3 + sin (𝜃)𝑑𝜃
గ


 

C. 2 ∫ 3 + sin (𝜃)𝑑𝜃
ഏ

మ


 

D. ∫ 3 + sin (𝜃)𝑑𝜃
ഏ

మ

ି
ഏ

మ

 

E. NOTA 

5.  Let 𝑔(𝑥) =
ଵ

షభ(௫)
. Given the following data, determine 𝑔′(4). 

𝑥 0 1 2 3 4 

𝑓(𝑥) −2 −1 2 4 6 

𝑓′(𝑥) 
1

2
 

2

3
 1 

4

3
 

5

3
 

 

A. −
ଵ

ଵଶ
 B. −

ଵ

ଵହ
 C. 

ଵ

ଵଶ
 D. 

ଵ

ଵହ
 E. NOTA 

6.  Evaluate lim
௫→ஶ

ቀln(2) − ln(𝑥) − ln ቀ𝑡𝑎𝑛ିଵ ቀ
ହ

௫
ቁቁቁ. 

A. 
ଶ

ହ
 B. ln ቀ

ହ

ଶ
ቁ C. ln ቀ

ଶ

ହ
ቁ D. DNE E. NOTA 

7.  Find the equation of the line tangent to the following curve at (0,2):  

𝑥 = ln(𝑡) , 𝑦 = 1 + 𝑡ଶ 

A. 𝑦 =
௫

ଶ
+ 2 B. 𝑦 = 2𝑥 − 2 C. 𝑦 = −2𝑥 + 2 D. 𝑦 = 2𝑥 + 2 E. NOTA 
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8.  The solution of the differential equation 
ௗ௬

ௗ௫
=

௫௬ ୱ୧୬ (௫)

௬ାଵ
 passes through (0, 1) and is a 

function.  Solve for 𝑦. 

A. 𝑦 + ln 𝑦 = −𝑥 cos(𝑥) + sin(𝑥). 

B. 𝑦 + ln 𝑦 = −𝑥 cos(𝑥) + sin(𝑥) − 1. 

C. 𝑦 + ln 𝑦 = −𝑥 cos(𝑥) + sin(𝑥) + 1. 

D. 𝑦 + ln 𝑦 = 𝑥 cos(𝑥) − sin(𝑥) + 1. 

E. NOTA 

9.  Compute 

𝑑

𝑑𝑥

3(𝑥ଷ + 1)ସ arctan(𝑥)

𝑥
ଵ
ଷ ⋅ √𝑥ଶ + 1

൩อ

௫ୀଵ

 

A. 24 + 62𝜋 B. 12√2 + 37√2𝜋 C. 12√2 + 35√2𝜋 D. 12√2 + 31√2𝜋 E. NOTA 

10.  Which of the following functions has the Maclaurin series below? 


𝑥

𝑛 + 1

ஶ

ୀ

 

A. −
୪୬(ଵି௫)

௫
 B. 

୪୬(ଵି௫)

௫
 C. ln(1 − 𝑥) D. − ln(1 − 𝑥) E. NOTA 

11.  Find the Maclaurin series for sinଶ(𝑥). 

A. ∑ (−1) ቀ
ଶమశభ

(ଶ)!
ቁ 𝑥ଶஶ

ୀଵ  

B. ∑ (−1)ାଵ ቀ
ଶమ

(ଶ)!
ቁ 𝑥ଶஶ

ୀଵ  

C. ∑ (−1)ାଵ ቀ
ଶమశభ

(ଶ)!
ቁ 𝑥ଶஶ

ୀ  

D. ∑ (−1)ାଵ ቀ
ଶమశభ

(ଶ)!
ቁ 𝑥ஶ

ୀଵ  

E. NOTA 

12.  The doubling period of a bacterial population is 10 minutes. At time 𝑡ଵ = 45 minutes, the 

bacterial population was 100. Determine the population at time 𝑡ଶ = 75 minutes. 

A. 200 B. 400 C. 600 D. 800 E. NOTA 

13.  Determine the arc length of the following curve: 𝑦 =
ଵ

ହ
ln(2 cos(5𝑥)) ,

గ

ଷ
≤ 𝑥 ≤

గ

ଵହ
 

A. 
ଵ

ଵ
ln ቂ

ସ

ଷ
+

ସ

√ଷ
ቃ B. 

ଵ

ଵ
ln ቂ



ଷ
+

ସ

√ଷ
ቃ C. 

ଵ

ହ
ln ቂ



ଷ
−

ସ

√ଷ
ቃ D. 

ଵ

ଵ
ln ቂ

ଵଵ

ଷ
ቃ E. NOTA 
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14.  Evaluate 

න
(ln(ln 𝑥))ଶ

𝑥
𝑑𝑥 

A. 𝑥(ln 𝑥)ଶ + 2𝑥 ln 𝑥 + 2𝑥 + 𝐶 

B. 𝑥(ln 𝑥)ଶ − 2𝑥 ln 𝑥 + 2𝑥 + 𝐶 

C. (ln 𝑥)(ln(𝑙𝑛 𝑥))ଶ + 2(ln 𝑥)(ln(𝑙𝑛 𝑥)) + 2 ln 𝑥 + 𝐶  

D. (ln 𝑥)(ln(𝑙𝑛 𝑥))ଶ − 2(ln 𝑥)(ln(𝑙𝑛 𝑥)) + 2 ln 𝑥 + 𝐶  

E. NOTA 

15.  Evaluate 

න 𝑒√௫𝑑𝑥
ସ

ଵ

 

A. 2𝑒ଶ B. 6𝑒ଶ C. 2𝑒ସ D. 6𝑒ସ E. NOTA 

16.  Which integral gives the length of the curve defined by the following parametric equations? 

𝑥 = 𝑡 + √𝑡, 𝑦 = 𝑡 − √𝑡, 0 ≤ 𝑡 ≤ 1 

A. ∫ ට2 +
ଵ

ଶ௧
−

ଶ

√௧
𝑑𝑡

ଵ


 

B. ∫ ට2 +
ଵ

ଶ௧
+

ଶ

√௧
𝑑𝑡

ଵ


 

C. ∫ ට1 +
ଵ

ଶ௧
𝑑𝑡

ଵ


 

D. ∫ ට2 +
ଵ

ଶ௧
𝑑𝑡

ଵ


 

E. NOTA 

17.  Consider the region in the 𝑥𝑦-plane characterized by 𝑥ଶ + 𝑦ଶ < 1 and 𝑦 > 0. What is the 𝑦-

coordinate of the centroid of this region? 

A. 
ଵ

ଶ
 B. 

ଶ

ଷ
 C. 

ଷ

ସ
 D. 

ସ

ହ
 E. NOTA 

18.  A wheel of radius 𝑅 is rolling without slipping on flat ground. At time 𝑡 = 0, a small light is 

placed at the bottom of the wheel, and at time 𝑡 = 2𝜋, the wheel has undergone one full 

rotation so that the light is once again at the bottom of the wheel. What was the distance 

traveled by the light in this time interval? 

A. 3𝑅 B. 4𝑅 C. 6𝑅 D. 8𝑅 E. NOTA 
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19.  Find the radius of the largest circle that can fit inside the parabola 𝑦 = 𝑥ଶ while still touching

the point (0,0).  

(Hint: this is the radius of the osculating circle at (0,0).) 

A. 
ଵ

ଷ
 B.  

ଵ

ଶ
 C. 1 D. 2 E. NOTA 

20.  Evaluate:  

lim
௫→

3 tanିଵ(𝑥) − 3𝑥 + 𝑥ଷ

3𝑥ହ
 

A. 0 B. 
ଵ

ଷ
 C. 

ଵ

ହ
 D. DNE E. NOTA 

21.  Consider the region enclosed by the petal of the polar rose 𝑟 = sin(2𝜃) that is completely in 

the first quadrant. In polar coordinates, what are the coordinates of the center of mass of this 

region? 

A. ቀ
ଵଶ଼√ଶ

ଵହగ
,

గ

ସ
ቁ B. ቀ

ସ√ଶ

ଵହగ
,

గ

ସ
ቁ C. ቀ

ଵଶ଼√ଶ

ଽହగ
,

గ

ସ
ቁ D. ቀ

ସ√ଶ

ଽହగ
,

గ

ସ
ቁ E. NOTA 

22.  Find the interval of convergence of the following power series: 


𝑛(2𝑥 − 1)

4

ஶ

ୀଵ

 

A. ቀ−
ଵ

ଶ
,

ଷ

ଶ
ቁ B. ቂ−

ହ

ଶ
,

ଷ

ଶ
ቃ C. ቂ−

ଷ

ଶ
,

ହ

ଶ
ቃ D. ቂ−

ଷ

ଶ
,

ହ

ଶ
ቁ E. NOTA 

23.  Which of the following series are convergent? 

I. 
1

𝑛(ln(𝑛))ଶ

ஶ

ୀଷ

        II. 
𝑛 + 1

√𝑛ଷ + 𝑛 + 1

ஶ

ୀଵ

        III. 
sinଶ(𝑛) + 𝑒ି

𝑛ଶ + 1

ஶ

ୀଵ

         IV. (−1) ൬
𝑛 + 1

𝑛
൰

మஶ

ୀଵ

 

A. I, III B. III, IV C. I, II, III D. I, II, III, IV E. NOTA 

24.  Let 𝑟 be a real number satisfying 0 < 𝑟 < 1. Consider the curve defined by 𝑦 = √𝑟ଶ − 𝑥ଶ, 

𝑟ଶ ≤ 𝑥 ≤ 𝑟. What is the maximum area of the surface obtained by rotating the curve around 

the 𝑥 −axis? 

A. 
ସగ

ଶ
 B. 

଼గ

ଶ
 C. 

ସ

ଶ
 D. 

ସగ

ଶ
 E. NOTA 
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25.  Evaluate: 

න (−𝑥ଶ)

ஶ

ୀଵ

൩ 𝑑𝑥
ଵ



 

A. 
గ

ସ
− 1 B. 

గ

ସ
 C. −

గ

ସ
+ 1 D. 

గ

ଶ
 E. NOTA 

26.  A particle moving in the 𝑥𝑦-plane has the following position at time 𝑡: 

〈𝑡ଷ + 𝑡ଶ + 1,3𝑡ଶ + 1〉  

At what time 𝑡 is the particle stationary? 

A. 0 B. 1 C. 2 D. 3 E. NOTA 

27.  Evaluate: 

න (ln(𝑥))ସ𝑑𝑥
ଵ



 

A. 6 B. 20 C. 24 D. 32 E. NOTA 

28.   What is the total length of the curve given in polar coordinates by 𝑟 = 2 + 2 cos(𝜃)? 

A. 4 B. 8 C. 16 D. 32 E. NOTA 

29.  Evaluate:  

 ln ቆ
𝑡𝑎𝑛ିଵ(𝑛)

𝑡𝑎𝑛ିଵ(𝑛 + 1)
ቇ

ஶ

ୀଵ

 

A. ln
గ

ଶ
 B. ln

గ

ସ
 C. − ln 4 D. − ln 2 E. NOTA 

30.  A submarine is built with a special viewing window, placed vertically in the side of the 

submarine, in the shape of a circle of radius 1 meter. The submarine dives so that the center 

of the window is at a depth of ℎ meters, where ℎ > 1. Calculate the total hydrostatic pressure 

exerted on the window, in terms of ℎ. (The force, 𝐹, exerted by the fluid is 𝐹 = 𝜌𝑔𝑑𝐴, where 

𝜌 is the density of water: 1000𝑘𝑔/𝑚ଷ, 𝑔 is the acceleration due to gravity: 10𝑚/𝑠ଶ, 𝑑 is the 

depth, and 𝐴 is the area submerged.) 

A. 5000𝜋ℎ B. 10000𝜋ℎ C. 20000𝜋ℎ D. 40000𝜋ℎ E. NOTA 

 


