3.8:  Differentials

A.  In section 2.8, we discussed how Newton’s Method uses tangent lines to approximate real zeros of functions.  Differentials use tangent lines to approximate the change is y of a function for a small change in x.  The actual change in y is 
Δy = f(x+ Δx) – f(x)
B.  Definition of Differentials


Let y = f(x) represent a function that is differentiable in an open interval containing x.  The differential of x (denoted by dx) is any nonzero real number.  The differential of y (denoted dy) is
dy = f’(x)dx.

C.  A tangent line can be viewed as a linear approximation or tangent line approximation to a function.  

D.  Examples: p 267: 6, 8, 16, 18

E.  Physicists and engineers tend to make liberal use of the approximations of Δy by dy.  One way this occurs is in estimation of errors propagated by physical measuring devices.  

f(x+Δx) – f(x) = Δy
where 


f(x+Δx) is the exact value





Δx is the Measurement Error





f(x) is the Measured Value





Δy is the Propagated Error
F.  Relative Error


Relative Error or Percent Error is calculated by comparing the differential to the actual measurement.


Example:    
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F.  Differentials can be used to approximate functions values.  Use the following formula for this purpose.
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F. Examples:  p267: 35, 50

G. Differential Formulas
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