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Part I. 填充題（只需寫出答案即可，但請務必標明題號；每個空格 6分，共 60分。） 
1. Find the following limits: 
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 cos  ),( . Find the second partial derivatives =xxf   (3)  and =yxf   (4)  . 
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xf then the radius of convergence of )(xf  is     (5)     

  ; the interval of convergence of )(' xf  is     (6)    . 

4. Find the absolutely maximum value of the function 
x
xxg ln)( =  defined on the closed interval 

[ ]2,1 e . Ans:    (7)    . 

5. Let 13),( 322 ++−= yxyxyxf . Then the directional derivative )1,1(fDvr  of ),( yxf  at the 

point (1,1) in the direction jiv
rrr 32 −=  is     (8)    . Moreover, if )1,1(fDur  attains the 

maximum directional derivative of ),( yxf  at the point (1,1), then the unit vector =ur   (9)  . 

6. Evaluate =+∫ ∫ dxdyx
y

 1
1 

0 

1 

 

3     (10)    . 

 
Part II. 計算證明題（請詳列計算過程，否則不予計分；每題 10分，共 40分。） 
1. Find the local maximum and minimum values and saddle points of the function 

4333),( 2223 +−−+= yxxyxyxf . 
2. Find the volume of the solid bounded by the cylinder 2yx =  and the plains 0=z  and 

1=+ zx . 
3. Let 13)( 35 ++++= xexxxf x . Prove that the inverse function )(1 xf −  of )(xf  is 

differentiable and find )2()'( 1−f . 

4.  Evaluate the indefinite integral ∫ xdxe x 3cos2 . 

 


