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 1. (10%) Prove, by theε δ− definition of limits, that 
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2. (40%, 10% each) Evaluate the following integrals and limits. 
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3. (20%) Let  and converge.  Do the series ∑  and na∑  converge or diverge ?  

Prove your answer.   
 
 

4. (10%) Does the series 2
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∑ R converge uniformly on  ? Prove your answer.  

 
 

5. (20%) Let 
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and the directional derivative of f  at (0, 0) in the direction of unit vector 

1 2( , )u u u= .  Is ( , )f x y  continuous at (0, 0)  ? Prove your answer. 
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