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General Differentiation Rules 



Product & Quotient Rules



Trig Derivative Rules



Trig Derivative Rules

If you don’t remember the 
derivative of an inverse trig 
function, you can derive it 
yourself!



Chain Rule 



Implicit vs. Explicit Differentiation

➢ An implicit function is a function, written in terms of both 
dependent and independent variables

➢ An explicit function is a function which is represented in 
terms of an independent variable.



Implicit Differentiation

The technique of implicit differentiation allows you to find the 
derivative of y with respect to x without having to solve the 
given equation for y.

Solve for dy/dx in the example!



Implicit Differentiation Example Walkthrough



Related Rates
Steps to solving related rates problems:

1. Draw and label a picture (with variables if possible)
2. Write an equation relating the variable whose change you want with the 

variables whose change you know
3. Differentiate both sides of the equation
4. Substitute values into equation



Related Rates Example



Related Rates Example Walkthrough



Linear Approximation/Linearization



Linear Approximation Example

Find the linear approximation L(x) of ∛x at 
a = 1000. 

Use this to approximate at x = 1012.



Linear Approximation Example Walkthrough
Step 1: Use the linearization formula
Step 2: Find f(a)
Step 3: Find the derivative
Step 4: Evaluate the derivative at a = 1000
Step 5: Write the linear approximation
Step 6: Use it to approximate ∛1012



Exponential Growth and Decay



Exponential Growth/Decay Example



Exponential Growth/Decay 
Example Walkthrough

Step 1: Set up the exponential growth 
model

Step 2: Use the information after 2 
weeks

Step 3: Solve for k

Step 4: Substitute back into the model

Step 5: Solve for t 



Local maximum and minimum can only occur at critical values

Critical numbers are x values that will make the first derivative of your function 
equal to zero 

Maximums and Minimums



Steps to solving problems:

1. Evaluate if boundary restrictions are included
2. Take derivative of function
3. Identify values that will make your derivative function equal to 0 (critical values)
4. Plug values back into original function
5. Evaluate magnitude of values compared to values for the boundary restrictions

Solving Max/Min Problems



Mean Value Theorem 



Rolle’s Theorem



1st and 2nd Derivative Tests & Sketching



Concavity



l'Hopital's Rule



Indeterminate Forms
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