Overall Ch. 2 & 3
Slope of a Tangent Line=Instantaneous Rate of Change=Derivative (§2.6,2.7, 2.8 & before)

Units of derivative/rate of change/derivative (§2.6,2.7, 2.8 & before)
Meaning of the value obtained for a derivative(s) (§2.6& 2.7)
     First Derivative

         Velocity (position function; s(t)) – Notated with  v or v(t)

         Marginal Cost (cost function)

         Any rate of change (any function)

     Second Derivative

          Acceleration (position function) – Notated with a or a(t) or v′(t) or s′′(t)
     Third Derivative

          Jerk Function (position function) – Notated with j or a′(t) or v′′(t) or s′′′(t)
Notation for Derivatives (§2.7)
     Prime Notation: 


1st Derivatives:  f ′ (x),   f ′,   y ′


2nd Derivatives: f ′′ (x), f ′′, y ′′


3rd Derivatives: f ′′′ (x), f ′′′, y ′′′


Higher Order:  f(n) or y(n)
     Leibniz Notation


1st Derivatives:
  dy    ,    df     ,    d    f(x) 





  dx        dx         dx


2nd Derivatives
 d2y    ,    d2f     ,    d2    f(x),   d       d    





 dx2        dx2         dx2
          dx     dx

     
3rd Derivatives

 d3y    ,    d3f     ,    d3    f(x),   d       d2    





 dx3        dx3         dx3
          dx     dx2
     Other


Dx f(x),  Df(x)

Tangent Line Equation (§2.6 and before & §3.1)
     Derivative finds the slope of a tangent line

     y – y1 = m (x – x1)  using slope & point to give the equation of a tangent line

Multiple methods of finding derivatives

     Slopes of tangent lines using visual/geometric interpretation (§2.7 & before)
     Definitions using limits (§2.6 & 2.7)


Including for Natural Exponential & Trig

     Formulas (Ch. 3)
§2.7 Continuity & Differentiability
Theorem 4:  If f is differentiable at a, then it is continuous at a
     Converse is not true; if continuous not necessarily differentiable (see next)

Failure to be differentiable

     Corner (note it is continuous at the corner but not differentiable)

     Vertical tangent line (note it is continuous at the vertical tangent but not differentiable)

     Discontinuity
§2.7 & 2.8 Graphs of Functions & Derivatives
What f ′ (x) says about f(x)
     1)  Increasing vs Decreasing


a)
f ′ (x) > 0 then f(x) is increasing function


     i)  On the graph of f ′ (x) the points are above the x-axis


b)
f ′ (x) < 0 then f(x) is a decreasing function


     i)  On the graph of f ′ (x) the points are below the x-axis

     2)
Concave Up vs Concave Down


a)
f ′ (x) is getting smaller & smaller & smaller then f(x) is concave down


     i)  On the graph of f ′ (x) points above x-axis are getting closer to the x-axis


     ii)  On the graph of f ′ (x) points below x-axis are getting further from x-axis


b)
f ′ (x) is getting bigger & bigger & bigger then f(x) is concave up


     i)  On the graph of f ′ (x) points above x-axis are getting further from the x-axis


     ii)  On the graph of f ′ (x) points below x-axis are getting closer to the x-axis

     3)
Local Maximum or Minimum


a)
Local Maximum when f ′ (x) = 0 & before points above x-axis 







      & after below x-axis


b)
Local Minimum when f ′ (x) = 0 & before points below x-axis 







      & after above x-axis

     4)
Inflection points (goes from concave up to concave down)


a)
f ′ (x)  has a peak or valley (local max/min on the f ′ (x) graph)
What f ′′ (x) says about f(x)
     1)
Concave Up vs Concave Down


a)
f ′′ (x) > 0 then f(x) is concave up


     i)  This means that f ′ (x) is increasing (going higher in terms of y-axis as x increases)


b)
f ′′ (x) < 0 then f(x) is concave down


     i)  This means that f ′ (x) is decreasing (going lower in terms of y-axis as x increases)

     2)
Inflection Point (Where concavity changes)


a)
When f ′′ (x) = 0 & before points above x-axis & after below x-axis


     i)  This means that f ′ (x) is at a maximum



a)  slopes of tangent lines for f ′ (x) are positive but getting smaller and 



     then hit a peak (zero slope) and then become negative



b)  also means that the f ′ (x) curve is concave down

b)
When f ′′ (x) = 0 & before points below x-axis & after above x-axis


     i)  This means that f ′ (x) is at a minimum


a)  slopes of tangent lines for f ′ (x) are negative but getting larger and 



     then hit a “valley” (zero slope) and then become positive



b)  also means that the f ′ (x) curve is concave up
§3.1

Know Derivative Formulas for:


Constant


Constant Multiple


Sum/Difference


Power


Natural Exponential (Actually in §3.2)

Exponential base “e” with Constant

§3.2

Know Derivative Formulas for:


Product 


Quotient 

§3.3
Know Derivative Formulas for:


Trig Functions:  Sine, Cosine, Tangent, Cosecant, Secant & Cotangent

§3.4

Known Derivative Formulas for:


Chain Rule


Exponential Function (not base “e”)
§3.7
Know Derivative Formulas for:


Natural Log
Again, I am not going to write a practice midterm in addition to the midterm, but if you know how to do the following problems you should do well on the exam.

§2.6 p. 144 #47,50

§2.7 p. 155 #1,3,4,5,9, #19-27odd,#31,#35&37, #43

§2.8 p. 162 #2,3,5,6,10,12,14,15,19,27,29,31

Collaborative #4&5

§3.1 p. 180 #7,9,11,15,17,19,25,27,37,49,52,63

§3.2 p. 188 #1,3,5,7,9,17,21,25,29

§3.3 p. 195 #1,3,7,13,21

§3.4 p. 205 #1-11 odd, #17,31

§3.7 p. 226 #2,3,7
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