
 

SUPER NOTES 
 

1) limits 
 evaluate by plugging in “limiting value” 
 plug in a number “close to” limiting value 
 look at graph 
 remove the discontinuity (algebraically) factor 

2) asymptotes 
 vertical ----- come from non-removable discontinuity 
 horizontal ---- come from limits at infinity 

i. if degree of numerator = degree of denominator look at coefficients 
ii. if. num. < den then y =0 

iii. if num. > den. then goes to pos/neg infinity 
3) limit form of a derivative 

           * given f (x)    then 
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4) short cut rules 
Power rule  GIVEN f(x) = axn    then f’(x) = anxn-1 
 
Product rule  GIVEN f(x) = g(x)h(x)     then f’(x) = g’(x)h(x) + g(x)h’(x) 
 
Quotient rule  Given f(x) = g(x)/h(x)     then f’(x) = [h(x)g’(x) – g(x)h’(x)]/(h(x))2  

      
       Chain rule   Given f(x) = g(h(x))   then f’(x) = g’(h(x))h’(x) 

 
Special cases ( logs, exponentials, trig) (SEE BACK) 
 
Remember square roots are ½ powers and other fractional exponents (“Droot and Nower”) 
 
Negative exponents make reciprocals 

 
5) using a derivative for relative extrema: 

 set first der. Equal to zero and solve (don’t forget about the undefined values) 
 do sign analysis on those critical numbers using the 1st derive. 
 pos. to neg. = max 
 neg. to pos. = min 

            
           a function is increasing when its derivative is positive 
            

6) absolute extrema vs relative extrema 
 to calculate an absolute extrema, you must be given an interval to look at 
 find the relative extrema 
 plug those and the endpoints of the interval into the original function to find the absolute extrema 

 
7) optimization 

 get an equation (in terms of one variable) that describes the situation that needs to get optimized 
( this may require the use of a secondary equation) 

 calculate the functions extrema (relative or absolute depending on scenario) 
 



8) concavity 
 find inflection points (this is where 2nd derivative is zero or undefined) 
 then do sign analysis using the 2nd derive. 

i. pos. = concave up 
ii. neg. = concave down 

9) tangent line equation 
 be sure you have a point (x,y) where your tangent line will be (use original function) 
 get the value of the derivative at that point 
 use y = mx +b  and the pieces you know have to find b or use    y-y1 = m(x – x1) 
 write the equation 
 a normal line is perpendicular to a tangent line (negative reciprocal slope) 

 
 

10) implicit differentiation 
 used when the x and y ‘s are mixed together and the equation can not be solved for y in terms of 

x 
 take derivative as normal except when differentiating y terms multiply by dy/dx, then solve for 

dy/dx 
 dy/dx is the derivative (change in y over change in x) 
 when doing related rates remember to take derivatives implicitly with respect to time 

 
11) Related rates:  an application to implicit derivatives where we determine how a situation changes with 

respect to TIME (d?/dt).  This often involves using multiple equations that help relate the situation into 
ONE variable. 

 
12 ) SPECIAL CASES 

 
  

  

  

  

  

  

  

  

  



 


