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1. Find the indicated limits. (15%) 
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2. Let f  be a differentiable function, and ( )
( )

 
  

 

x
g x f

f x
. Compute the derivative 

of ( )g x . Express your answer in terms of ( )f x  and ( )f x . (10%) 

3. Find the equation of the line that tangents to the curve of 2 2 2 4 4  x xy y  at the 

point  2, .2  (15%) 

4. Compute the indefinite integral 
1

 ?dx
x x




  (15%) 

5. Let 𝑓(𝑥) =
1

1+e−𝑥
 . Show that 𝑓′(𝑥) = 𝑓(𝑥)(1 − 𝑓(𝑥)). (15%) 

6. Prove or disprove: if 𝑓′(𝑥) exists in (−1,1) and 𝑓′(0) > 0, then there is a small 

interval (−ε, ε) around 0 such that 𝑓′(𝑥) > 0 in this interval. (15%) 

7. Let 𝑓(𝑥) = 𝑥3 − 3𝑥2 − 9𝑥 + 2. Find the absolute maximum and minimum values 

on the interval [−5,5]. (15%) 
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