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1. Show by using the 𝛅 − 𝛆 definition that 𝐥𝐢𝐦
𝒙→𝟐

𝒙𝟐 = 𝟒. (20%) 

 

2. Directly calculate 𝐥𝐢𝐦
𝒙→𝟎

(𝒔𝒊𝒏𝒙)𝟑

𝒙
. (20%) 

 

3. Show that there exists 𝒄 ∈ ℝ such that the graph of the function 

𝒚 = 𝒍𝒏(𝟏 + 𝒆𝒙
𝟐
) + 𝒄 is tangent to the line 𝒚 = 𝒙. (20%) 

 

4. If {𝒙𝒏} is a convergent real sequence, prove that its every subsequence is convergent. 

(20%) 

 

5. Find the Maclaurin Series for the following functions and determine their intervals of 

convergence. (10% each) 

(1) 𝐟(𝐱) = 𝒔𝒊𝒏𝒙

𝒙
. 

(2) 𝐠(𝐱) = ∫ 𝒆−𝒕
𝟐
𝒅𝒕

𝒙

𝟎
. 


