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1. If 𝑓(𝑥) = ൜
1 + 4𝑥 − 𝑥ଶ, 𝑥 ≥ 0

𝑚𝑥 + 𝑏, 𝑥 < 0
 and 𝑓 is differentiable at 𝑥 = 0, then 

 
a) 𝑚 = 1, 𝑏 = 2 b) 𝑚 = 2, 𝑏 = 0 c) 𝑚 = 4, 𝑏 = 1 d) 𝑚 = 2, 𝑏 = 1 

 
 
 
2. lim

௫→଴

ୱ୧୬(ଷ௫)

ଶ௫
= 

 
a) ∞ b) 1 c) ଷ

ଶ
 d) ଶ

ଷ
 

 
 
 
3. lim

௛→଴

୪୬(ଶା௛)ି୪୬(ଶ)

௛
= 

 
a) 1 b) 0 c) ଵ

ଶ
 d) 2 

 
 
 
4. Which of the following is an antiderivative of 𝑥ଶ cos(𝑥ଷ)? 
 

a) ଵ

ଷ
sin(𝑥ଷ) b) ଵ

ଷ
𝑥ଷ sin(𝑥ଷ) c) −

ଵ

ଷ
sin(𝑥ଷ) d) −𝑥ଶ sin(𝑥ଷ) + 2𝑥 cos(𝑥ଷ) 

 
 
 
5. lim

௫→ஶ
arctan 𝑥 = 

 
a) 1 b) ∞ c) గ

ସ
 d) గ

ଶ
 

 
 
 
6. Evaluate the integral below: 

න
𝑥

𝑥ଶ + 9
𝑑𝑥

ସ

଴

 

 
a) ln ቀ

ହ

ଷ
ቁ b) ln(5) c) ln ቀ

ହ

ଽ
ቁ d) ln(25) 

 
 
 
7. If ௫ାଵ

௫యା௫మି଺௫
 is decomposed into partial fractions, then the coefficient of ଵ

௫ାଷ
 is 

 
a) −

ଶ

ଵହ
 b) −

ଵ

଺
 c) 0 d) ଷ

ଵ଴
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8. Identify the interval below where the function 𝑓(𝑥) = −5𝑥ଷ + 7𝑥ଶ + 𝑥 − 6 is concave down. 
 

a) (−∞, ∞) b) ቀ−∞,
଻

ଵହ
ቁ c) ቀ−

଻

ଵହ
, ∞ቁ d) ቀ

଻

ଵହ
, ∞ቁ 

 
 
 
 
9. A rectangle has adjacent sides on the positive 𝑥 and 𝑦 axes and a vertex on the line 𝑦 = 1 −

௫

ଶ
. What is the 

maximum area of such a rectangle? 
a) 1 b) 2 c) 4 d) ଵ

ଶ
 

 
 
 
 
10. The function 𝑓(𝑥) = 𝑎𝑥ଶ + cos(𝑥) has an inflection point at the point with 𝑥-coordinate 𝜋. What is the 

value of 𝑎? 

a) −
ଵ

ଶ
 b) ଵ

ଶ
 c) 0 d) √ଶ

ସ
 

 
 
 
 
11. Evaluate the integral below: 
 

න
𝑥

√𝑥ଶ + 9

ସ

଴

𝑑𝑥 

 
a) ଵ

ଶ
ln ቀ

ହ

ଷ
ቁ b) 4 c) ଵ

ଶ
ln(5) d) 2 

 
 
 
 
12. If 𝑓ᇱ(2) = 4 and if 𝑔(𝑥) = 𝑓(𝑥ଶ − 2), then 𝑔ᇱ(2) = 
 

a) 4 b) 8 c) 0 d) 16 
 
 
 
 

13. lim
௫→ଶ

ଶ௫మି଼

௫ିଶ
= 

 
a) 4 b) 8 c) ∞ d) −∞ 
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14. If 𝑦 + tan(𝑥𝑦) = 0, then ௗ௬

ௗ௫
= 

a) – secଶ(𝑥𝑦) b) –
௬ ୱୣୡమ(௫௬)

ଵା௫ ୱୣୡమ(௫௬)
 

c) –
௫

ୱୣୡమ(௫௬)
 d) ୱୣୡమ(௫௬)

ଵା௫ ୱୣୡమ(௫௬)
 

 
 
 

15. If 𝑓(𝑥) = ∫ cos(𝑡ଶ)
௫

଴
𝑑𝑡, then 𝑓ᇱ(𝑥) = 

a) sin(𝑥ଶ) b) ∫ cos(𝑡ଶ) 𝑑𝑡
ೣమ

ర
଴

 

c) cos(𝑥ଶ) d) ∫ sin(𝑡ଶ) 𝑑𝑡
௫

଴
 

 
 
 
16. Find the general solution to the differential equation 𝑥 𝑑𝑦 − 𝑦 𝑑𝑥 = 0. 
 

a) 𝑦 = 𝑒௫ + 𝐶 b) 𝑦 = 𝐶𝑥 c) 𝑦 = 𝑥 + 𝐶 d) Can't be solved 
 
 
 
17. What is the 𝑦-intercept of the line which is tangent to the graph of 𝑦 = 2𝑥ଶ − 𝑥 + 1 at the point where 

𝑥 = 1? 
 

a) −3 b) 1 c) 0 d) −1 
 
 
 
18. Let 𝐴 be the region bounded by 𝑦 = ln 𝑥, the 𝑥-axis, and the line 𝑥 = 𝑒. Which of the following represents 

the volume of the solid generated when 𝐴 is revolved around the 𝑦-axis? 
 
a) 𝜋 ∫ (𝑒ଶ − 𝑒ଶ௬)𝑑𝑦

ଵ

଴
 b) 𝜋 ∫ (𝑒ଶ − 𝑒௬)𝑑𝑦

ଵ

଴
 c) 𝜋 ∫ 𝑒ଶ௬𝑑𝑦

ଵ

଴
 d) 2𝜋 ∫ (𝑒ଶ − 𝑒ଶ௬)𝑑𝑦

௘

ଵ
 

 
 
 
19. When the value of cos 2 is approximated by using the 4th degree Taylor polynomial about 𝑥 = 0, the value 

of cos 2 is 
 

a) 1 +
ସ

ଶ
−

ଵ଺

ଶସ
 b) 1 +

ସ

ଶ
+

ଵ଺

ଶସ
 c) 1 −

ସ

ଶ
−

ଵ଺

ଶସ
 d) 1 −

ସ

ଶ
+

ଵ଺

ଶସ
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20. Identify the interval(s) below where the function 𝑓(𝑥) = 𝑥√20 − 𝑥ଶ is increasing. 
 

a) ൫√10, ∞൯ b) ൫−√10, √10൯ c) ൫−∞, √20൯ d) ൫−√20, −√10൯⋃൫√10, √20൯ 
 
 
 
21. The slope of the line normal to the curve ℎ(𝑥) = 2 cos 4𝑥 at 𝑥 =

గ

ଵଶ
 is 

 

a) −4√3 b) −4 c) √ଷ

ଵଶ
 d) ଵ

ସ
 

 
 
 
22. Given ௗ௦

ௗ௧
= sinଶ ቀ

గ

ଶ
𝑠ቁ when 𝑡 = 0 and 𝑠 = 1. Find 𝑡 when 𝑠 =

ଷ

ଶ
. 

 
a) ଵ

ଶ
 b) గ

ଶ
 c) 1 d) ଶ

గ
 

 
 
 
23. The function 𝑓(𝑥) = √4 − 𝑥ଶయ  has a vertical tangent line at 
 

a) 𝑥 = 0 b) 𝑥 = 2, −2 c) 𝑥 = 1, −1 d) 𝑥 = 0, 2, −2 
 
 
 

24. lim
௫→଴

ଵିୡ୭ୱమ(ଶ௫)

௫మ
= 

 
a) −2 b) 0 c) 2 d) 4 

 
 
 
25. Evaluate the integral below: 

න
|𝑥|

𝑥

ଶ

ିଵ

𝑑𝑥 

 
a) −3 b) 1 c) 2 d) 3 

 
 
 
26. The derivative of (1 + 𝑥)௡ ⋅ ln(1 + 𝑥) with respect to (1 + 𝑥) is 
 
a) (1 + 𝑥)௡ିଵ[1 + 𝑛 ln(1 + 𝑥)] b) 1 + ln(1 + 𝑥) c) 𝑛 ln(1 + 𝑥)௡ d) ଵ

௡
+ ln(1 + 𝑥) 

 



2019 Mu Alpha Theta State Convention      MU INDIVIDUAL TEST 
 
 
27. What is the area enclosed by one leaf of the graph with polar equation 𝑟 = sin(3𝜃)? 
 

a) గିଷ

ଶସ
 b) గ

ଵଶ
 c) గିଷ

ଵଶ
 d) ଵ

ଷ
 

 
 
 
28. The region bounded by 𝑦 = √𝑥ଶ − 1, 𝑦 = 0, 𝑥 = 1, and 𝑥 = 3 is revolved about the 𝑥-axis. What is the 

volume of the resulting solid? 
 

a) 8𝜋 b) ଼గ

ଷ
 c) ଵ଺గ

ଷ
 d) ଶ଴గ

ଷ
 

 
 
 
29. Evaluate the integral below: 

න 4𝑥√6 − 2𝑥
ଷ

ଵ

𝑑𝑥 

 
a) −

ଵ଺

ଷ
 b) ଵଽ

ଷ
 c) ସ଼

ହ
 d) ଽ଺

ହ
 

 
 
 
30. Find the length of the curve described by 𝑥 = arcsin(𝑡) and 𝑦 =

ଵ

ଶ
ln(1 − 𝑡ଶ) for 0 ≤ 𝑡 ≤

ଵ

ଶ
. 

 

a) 2√3 b) 2 ln √3 c) 2 + 3 ln √3 d) ଵ

ଶ
ln 3 

 
 
 
  


