Derivative:
Putting “Derivatives” in Recognizable terms: The derivative is the slope of the line tangent to a curve in an x-y graph or on an x-t graph.  In physics applications, the derivative is the velocity.

Putting “Derivatives” in Conceptual terms: The derivative is the rate of change between any two variables which for general x-y variables is called the slope of the line.  When using motion data, that rate of change is called velocity.  The derivative of the velocity as a function of time is the rate of change of velocity, which is the acceleration.

Putting “Derivatives” in Mathematical terms:  Let y = f(x) be a function. The derivative of f is the function whose value at x is the limit
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provided this limit exists.

Putting “Derivatives” in Process terms:  The derivate can be taken directly following the rules for differentiation including: chain rule, product rule, quotient rule, various trigonometric rules, etc.  In order to differentiate a sum or difference, we need to differentiate the individual terms and then put them back together with the appropriate signs.  We can also “factor” a multiplicative constant out of a derivative if needed.
Putting “Derivatives in Applicable terms:  By taking the first derivative of the quadratic equation, the student will determine the velocity as a critical point.  By taking the second derivative of the linear equation, the student will then calculate the acceleration as a point of inflection.
See also:  Best-Fit Curves
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