
Calculus Stuff To K now Cold 
Basic Derivatives 
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The Intermediate Value Theorem 
 
If the function f(x) is continuous on [a,b], then 
for any number c between f(a) and f(b), there 
exists a number k in the open interval (a,b) such 
that f(k)=c 

Curve Sketching and Analysis 
 
1. Find  all  x-­‐intercepts  and  y-­‐intercepts  

a. x-­‐intercepts  can  be  found  by  letting  y=0  
b. y-­‐intercepts  can  be  found  by  letting  x=0  

2. Find  all  asymptotes  
a. Vertical  Asymptotes     can  be  found  by  

letting  the  denominator  of  a  rational  
expression  equal  zero  

b. Horizontal  Asymptotes-­‐can  be  found  by  
finding   )(lim xf

x

  

c. Oblique  Asymptotes-­‐can  be  found  using  
long  division    

3. Find  all  relative  extreme  values  where  

0)(' xf or  is  undefined  

4. Find  all  points  of  inflection  where   0)('' xf   

or  is  undefined  
5. Plot  all  critical  points,  points  of  inflection,  and  

intercepts  
6. Plot  any  additional  points  you  want  
 

The M ean-Value Theorem 
 
If a function f(x) is continuous on [a,b] and the 
first derivative exists on the interval (a,b), then 
there exists a number c such that 
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If the function f(x) is continuous on [a,b], the 
first derivative exists on the interval (a,b) and 
f(a)=f(b); then there exists a number c on (a,b) 
such that 0)(' cf   

Differentiation Rules 
Chain Rule:  
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Product Rule:  
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Quotient Rule: 
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Average Value of a F unction 
 
If the function f(x) is continuous on [a,b] and 
the first derivative exists on (a,b), then there 
exists a number c in (a,b) such that  
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function on the interval [a,b] 
               

The Fundamental Theorem of Calculus 
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The 2nd Fundamental Theorem of Calculus 
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More Derivatives 
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Solids of Revolution 
Disk Method: 
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Washer Method:       
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Shell Method: 
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Cross Sections: 
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Distance, Velocity, and A cceleration 
 
Let s(t) be position 
 
Velocity or Rate:  )(')( tstv  
 

Speed = v  

 
Acceleration:  )('')(')( tstvta  
 
Average Velocity over [a,b]=
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Total Distance =
b

a

dtv  

where a is initial time and b is final time. 
 

The T rapezoidal Rule 
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Integration by Parts 
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:  M ust use an even number of subdivisions! 
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Integral of a Natural Log 

Cxxxdx lnln  

Distance, Velocity, Acceleration with 
Vectors 
 
Velocity vector = 

dt
dy

dt
dx ,  

 

Speed = 
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Total  Distance = dt
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where a is initial time and b is final time. 
 

L engths of Curves 
 
Rectangular:  
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Parametric: 
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Polar: 
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Geometr ic Series: 
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Average Value: 
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Equation of Tangent L ine at x=a   
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Taylor Series: 
If  the function f is smooth at x=a, then it can be approximated by the nth degree polynomial 
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M aclaurin Series:  A Taylor Series about x=0 is 
called a Maclaurin Series 
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The Ratio T est: 
 

The series 
0k
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If limit equals 1, you know nothing. 

Polar Curves 
For a polar curve )(r  
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Where 1  and 2   

Convert Polar to Parametr ic 
 
Given )(r  
 
         cos)( rx  

          sin)( ry  

Lagrange E r ror 

If )(xPn  is the nth degree Taylor 

polynomial of )(xf  about c and 

Mtf n )()1(  for all t between x and c, 

then 
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Alternating Series E r ror Bound 
 

If 
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partial sum of a convergent alternating 
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