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1. (A) Suppose 𝑓 is a function defined on an open interval containing 𝑐. (10%) 

 State the definition of lim
𝑥→𝑐

𝑓(𝑥) = 𝑏 .   

(B) Apply the above definition to prove lim
𝑥→2

 
1

𝑥
=

1

2
     

2. Find the following limits, if they exist:                                          (10%) 

(A) lim
𝑥→1

 
𝑥10−1

𝑥5−1
  (B) lim

𝑥→0+

𝑒−1/ sin 𝑥

𝑥2        (C) lim
𝑥→0

(cos 2𝑥)
1

𝑥2      (D) lim
𝑥→0

arctan (
1

𝑥
) 

    

3. For the function 𝑓(𝑥) = 𝑥𝑒−𝑥2
, find:  (10%) 

 (A) all intervals where its graph is increasing or decreasing 

 (B) all intervals where its graph concaves upward or downward 

 (C) all local maxima and minima 

 (D) all inflection points 

  

4. Find the following integrals: (10%) 

(A) ∫ 𝑥2 arcsin 𝑥
1

2
0

 𝑑𝑥 (B) ∫
𝑥3+7𝑥−13

(𝑥2+4)(𝑥−1)
𝑑𝑥.  

5. It is well known that ∫ 𝑒−𝑥2
𝑑𝑥 = √𝜋

∞

−∞
.  Find ∫ (𝑥 − 2)2𝑒−4𝑥2

𝑑𝑥
∞

−∞
. (10%) 

6. Find the sum of the series ∑
𝑛2

5𝑛
∞
𝑛=1  (10%) 

7. Find the maximum and minimum values of zyxzyxf 23),,( = on the ball (10%) 

𝑥2 + 𝑦2 + 𝑧2 ≤ 6.  

8. Evaluate the double integral ∬ (𝑥 − 𝑦)2 𝑑𝑥𝑑𝑦
 

𝑇
 over the triangle 𝑇 with vertices (10%) 

(0,0), (4,0) and (2,2).  

9. Evaluate the surface integral ∬ 𝑧 𝑑𝑆
𝑇

  where 𝑇 is the first-octant portion of the plane (10%) 

x + y + z = 1.  

10. Evaluate the triple integral  ∭ (sin (𝑧) + 𝑥𝑦𝑧 + 𝑧2) 𝑑𝑉
𝐵

  where B  is the ball given by (10%)

1222 ++ zyx .  

 

 


