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1. Consider the function 𝑓(𝑥) =
1

𝑥
.   

a. Find the full Taylor series representation of f(x) centered around x=2 (6 points) 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  

 

 

  

 

 

 

 

  

  

 

 

  

 

 

   

   

   

   



b. (continued from page 1):  Find the radius and interval of convergence of the 

Taylor Series found in part (a)  (6 points) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2. Determine if the following series converge or diverge.  Show all work including stating 

any tests for convergence.  (10 points) 

𝑎)  ∑
𝑛10𝑛

(2𝑛)!

∞

𝑛=0

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑏)  ∑
ln(𝑛) + 𝑛

𝑛2 + 4

∞

𝑛=1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3. Suppose the curve y=𝑥2, 0 ≤ 𝑥 ≤ 2 𝑚𝑒𝑡𝑒𝑟𝑠  is revolved around the y-axis to create a 

tank. Find the work done in filling this tank with a liquid with density 3000 N/m3 pumped 

up from the x-axis.  (7 points) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4. Find the volume of the figure formed by rotating the region bound by y=sinx, x=0, x=π 

and y=0 about the y-axis.  (7 points) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5. Integrate the following (10 points): 

a. ∫
𝑥2

(1−𝑥2)3/2
𝑑𝑥 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. ∫ 𝑠𝑖𝑛3(𝑥)𝑐𝑜𝑠2(𝑥)𝑑𝑥 

 

 

 

 

 

 

 

 

 

 

 



6. Integrate the following (10 points): 

a. ∫ 𝑥2𝑠𝑖𝑛ℎ(2𝑥3)𝑑𝑥 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. ∫
𝑥+4

𝑥(𝑥+2)2 𝑑𝑥 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

7. Integrate the following (10 points): 

a. ∫ 𝑥𝑡𝑎𝑛−1(𝑥)𝑑𝑥 

 

 

 

 

 

 

 

 

 

 

b. ∫
1

√𝑥3
𝑑𝑥

1

0
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

8. For each of the following, circle ALL VALUES of k for which the following converge 

(note, there may be multiple answers circled).  For this problem, only your answers will 

be graded, not the quality of your scratch work if needed (6 points).   

𝑎)  ∑
(−1)𝑛

(𝑘 + 2)𝑛𝑘

∞

𝑛=1

     

 

a) k = 3       

b) k = 1       

c) k = ½         

d) k = 0       

e) k = –1         

f) none of these      

 

 

 

 

 

 

𝑏)  ∑
𝑘

𝑛𝑘

∞

𝑛=1

       

 

a) k = 3       

b) k = 1       

c) k = ½         

d) k = 0       

e) k = –1         

f) none of these      

 

 

 

 

 

𝑐) 𝑡ℎ𝑒 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 {
1

𝑛𝑘
}

𝑛 = ∞

𝑛 = 1
     

 

g) k = 3       

h) k = 1       

i) k = ½         

j) k = 0       

k) k = –1         

l) none of these      

 

 



9. Consider the parametric equation given by x(t) = cos(2t), y(t) = sin(2t).   

a. Find the length of this curve on the range 0 ≤ 𝑡 ≤
𝜋

2
  (4 points) 

 

 

 

 

 

 

 

 

 

 

b. Find the equation of the tangent line to the curve when t = 𝜋/8  (4 points) 

 

 

 

 

 

 

 

 

 

 

 

c. Graph the portion of the parametric curve that you found arc length for in part (a) 

and the tangent line found in part (b)  (3 points) 

 

 

 

 

 

 

 

 



10. Consider the function 𝑓(𝑥) =
3

4
𝑥4/3 (8 points) 

a. Find P2(x), the 2nd degree Taylor Polynomial centered around x=8 for f(x) 

 

 

 

 

 

 

 

 

 

 

b. Suppose f(x) is approximated by the Taylor Polynomial from part (a).  Use 

Taylor’s Theorem to bound the error when 1 ≤ 𝑥 ≤ 8.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



11. Graph the polar curves  r = 1 + cos(θ) and r = 3cos(θ) on the axis below (3 points): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b)  Find the area inside r = 3cos(θ) but outside r = 1 + cos(θ) (7 points): 

 


