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Answer all questions and show all work. 
 

 

1.  following limits (Answers could be ±∞ or DNE.) 

a)  lim
𝑥→ 0

 
2𝑒𝑥 − 𝑥2 − 2𝑥 − 2

sin 𝑥 − 𝑥
 

b)  lim
𝑥→ 0

 (1 +
𝑥

4
)

2
𝑥
 

 

 

2. Evaluate each of the following integrals: (Calculator solutions will not be accepted.) 

a)  ∫ 𝑒√𝑥 𝑑𝑥 

b)  ∫
2𝑥3 + 𝑥2 + 9

𝑥4 + 9𝑥2
𝑑𝑥 

c)  ∫
1

√𝑥2 + 16
𝑑𝑥 

d)  ∫
1

𝑥2 − 2𝑥 + 2

1

0

𝑑𝑥 

e)  ∫ sin2 𝑥 cos3 𝑥
𝜋/2

0

𝑑𝑥 

 

 

3. Use an appropriate test to determine if each of the following series converges or diverges. 

Show all details and specify which test you are using. 

a)  ∑
𝑛(𝑛 + 1)

(𝑛 + 2)(𝑛 + 3)

∞

𝑛=1

 

b)  ∑
2𝑛

3𝑛 + 4𝑛

∞

𝑛=0

 

c)  
3

𝑒
+

5

𝑒2
+

7

𝑒3
+

9

𝑒4
+ ⋯ 

 

 

4. Let 

 

 

a) If  𝑎𝑘 =
6

(𝑘+1)(𝑘+2)
  find  𝑠𝑛  and determine the value of               . 

 

b) If  𝑠𝑛 =
𝑛

𝑛+1
  find  𝑎𝑘  and determine the value of               .  

 

 

 

 

𝑠𝑛 = ∑ 𝑎𝑘

𝑛

𝑘=1

 

∑ 𝑎𝑘

∞

𝑘=1

 

∑ 𝑎𝑘

∞

𝑘=1

 



 

5. Determine if the series                                  converges absolutely, converges conditionally, or 

diverges.  

 

 

 

6. Find the first four terms of the Maclaurin series for the function 𝑓(𝑥) = √4 + 𝑥 and use it to 

approximate √5. 
 

 

 

 

7. Let  

 
a) Determine the interval of convergence of this series. 

b) Use your knowledge of series to compute 𝑓′(2). 

 

 

 

 

8. Use series to approximate                             , accurate to 4 decimal places.  

 

( Hint:  Recall that sin 𝑥 = ∑(−1)𝑛
𝑥2𝑛+1

(2𝑛 + 1)!

∞

𝑛=0

 .) 

 

(Answers which are not accurate to 4 decimal places will not be given full credit.) 
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∑(−1)𝑛+1
𝑛

𝑛2 + 1

∞

𝑛=1

 

∫ 𝑥3 sin(𝑥2)
1

0

𝑑𝑥 

𝑓(𝑥) = ∑
1

(𝑛 + 1)3𝑛
 𝑥𝑛+1

∞

𝑛=0

= 𝑥 +
𝑥2

6
+

𝑥3

27
+

𝑥4

108
+ ⋯ 


