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 Common type of behavior associated with nonexistence of a limit 
(1) f(x)  approaches a different number 
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(2) f(x)  increases or decreases without bound as x→ c 
 

(3) f(x)  oscillates between two fixed values as x→ c 
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(4) The squeeze Theorem 
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(5) Infinite  Limit 

a. Vertical  Asymptotes： 
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   x= 2  is a discontinue p.t.  not a vertical asymptote 
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Chapter  2  Differeniation 
 Definition of Differentiation 
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 Derivative of xn f(x)*g(x)  f(x)/g(x) and Trigonometric Function 
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 Implicit Differentiation 
   Guidelines for Implicit Differentiation 
 
1. Differentiate both sides of the equation w.r.t. x. 
2. Collect all terms involving dy/dx on the left side of the equation and 

move all other terms to the right side of the equation. 
3. Factor dy/dx out of the left side of the equation. 
4. Solve for dy/dx 
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Chapter  3  Applications of Differeniation 
 Extrema on an interval 

 

   Close interval           open interval           closed interval 

Note：If f(x) is continuous on a closed interval [a,b] ,then f has both a 

minimum and maximum on the interval. 
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 Increasing and Decreasing Functions and First Derivative Test 
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2. Guidelines for Find Intervals on which a Function is Increasing or 
Decreasing. 
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     Conclusion       
 
 
 
 
 
 
 
 
 
 

 Concavity 
 



 intervalin linear  isgraph   the0(x)3.f"
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 Guideline for finding concavity of a function. 
 

1. Locate x value at which f”(x)=0 or f”(x) does not exist. 
2. Use these value to determine test intervals. 
3. Test the sign of f”(x) in each of the test intervals. 
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 Points of Inflecton 
(1) The concavity of f changes at a point of inflection. 
 
(2) If (c,f(c)) is a point of inflection of graph of f , then either f”(c) = 0 or 

f”(c) is undefined. 
 Second derivative Test 
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Note： In case (3) , you can use the First Derivative test 
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 Optimization problem. 
    Guidelines for solving Applied Min. and Max. problems. 

1. Identify all given guantities. If possible , make a sketch. 
2. Write a primary equation. 
3. Reduce the primary equation to one having a single independent 
variable. 
4. Determine the feasible domain of the primary equation. 
5. Determine the desired max. and min. 
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 Differentials , Error propagation , and Approximation 
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Chapter  4  Integration 
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 Indefinite and definite integration 
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