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 sin2 𝜃 cos3 𝜃 𝑑𝜃  

 =  sin2 𝜃 cos2 𝜃 cos 𝜃 𝑑𝜃  : odd man out
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 tan2 𝑥 sec4 𝑥 sec 𝑥 tan 𝑥 𝑑𝑥  

 =  sec2 𝑥 − 1 sec4 𝑥 sec 𝑥 tan 𝑥 𝑑𝑥

 𝑢 = sec 𝑥
 ⇒ 𝑑𝑢 = sec 𝑥 tan 𝑥 𝑑𝑥
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Let 𝑢 = 𝑥2 
1

2
𝑑𝑢 = 𝑑𝑥 

𝑥=1

∞
𝑢=1 ⇒

∞
  

1

2
𝑢=1

∞
𝑒−𝑢𝑑𝑢  

=
1

2
−𝑒−𝑢

1
∞  

 =
1

2
0 + 𝑒−1



Common Exam II Prep

Improper integral (singularity at 𝑥 = 1)
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Telescoping series 
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(1) 𝑎𝑛 = ln
2𝑛+3

𝑛
= ln 2 +

3

𝑛
 → ln 2 as 𝑛 → ∞ 

(2) Recall ln 𝑥 ≪  𝑥
1

𝑛 ≪ 𝑥 ≪ 𝑥𝑛 ≪ 𝑒𝑥 for large 𝑥
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2 ln 𝑛

𝑛
 → 0 as 𝑛 → ∞ 
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𝑛→∞
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1
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Arithmetic sequence with 
• The common difference = 𝑑 
• Initial term = 𝑎
𝑎𝑛 = 𝑎 + 𝑑(𝑛 − 1) 

Geometric sequence with 
• The common ratio = 𝑟 
• Initial term = 𝑎
𝑎𝑛 = 𝑎𝑟𝑛−1 

4,8,16,32,64, ⋯: Geometric sequence 
 w/ 𝑎 = 4 and 𝑟 = 2 ⇒ 4 ⋅ 2𝑛−1 = 2𝑛+1

4,9,16,25,36, ⋯: Quadratic sequence (𝑛 + 1)2

Putting together 𝑎𝑛 = −1 𝑛 2𝑛+1

(𝑛+1)2
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If 𝑠𝑁 = σ𝑛=1
𝑁 𝑎𝑛 then lim
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Bounded Monotone Sequences are convergent to LUB/GLB 

Let lim
𝑛→∞

𝑎𝑛 = 𝑎 then

𝑎 = 5 −
4

𝑎
 

𝑎2 = 5𝑎 − 4  
𝑎2 − 5𝑎 + 4 = 0 
𝑎 − 4 𝑎 − 1 = 0   

𝑎 = 1,4 
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(I) False (Harmonic series) 
(II) True (definition)

(III)  True (formula 
𝑎

1−𝑟
)

(IV) False (converges to the greatest lower 
bound) 
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Divergent test (positive sequence)
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𝑛→∞
𝑎𝑛 = 𝑎 > 0 then σ𝑛=1
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Sum of two convergent geometric series ⇒ convergent 
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Partial fraction 
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lim
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