
Section 3.3 Differentiation Rules 
 

Constant Rule: 
The derivative of every constant function is zero. 
If 𝑓(𝑥) = 𝑐, then 𝑓′(𝑥) = 0. 

 
Example 1: Find 𝑓′(𝑥) when 𝑓(𝑥) = 2 and interpret your result. 
 
 
 
 
Linear Functions: 
If 𝑓(𝑥) = 𝑚𝑥 + 𝑏, then If 𝑓′(𝑥) = 𝑚. 
 
Example 2: Find 𝑓′(𝑥) when 𝑓(𝑥) = 3𝑥 + 1 and interpret your result. 
 
 
 
 
Power Rule: 
Subtract 1 from the exponent and multiply the result by the original exponent. 
If 𝑓(𝑥) = 𝑥/, then 𝑓′(𝑥) = 𝑛𝑥/12. 

 
 
Example 3: Find 𝑓′(𝑥) for the following functions using the power rule. 
a) 𝑓(𝑥) = 𝑥3 

b) 𝑓(𝑥) = 𝑥4 

c) 𝑓(𝑥) = 𝑥255 

d) 𝑓(𝑥) = 2
6
 



e) 𝑓(𝑥) = 2
67

 

f) 𝑓(𝑥) = √𝑥 

g) 𝑓(𝑥) = √𝑥9  

h) 𝑓(𝑥) = √𝑥:;  

 
Constant Multiple Rule: 
When a differentiable function is multiplied by a constant, its derivative is multiplied by the 
same constant. 
If 𝑓(𝑥) = 𝑐 • 𝑥/, then 𝑓′(𝑥) = 𝑐 • 𝑛𝑥/12. 

 
 
Example 4: Find 𝑓′(𝑥) for the following functions. 
a) 𝑓(𝑥) = 5𝑥3 

b) 𝑓(𝑥) = −6𝑥: 

c) 𝑓(𝑥) = @
67

 

 
Sum or Difference of Functions: 
The derivative of the sum of two differentiable functions is the sum of their derivatives. 
The derivative of the difference of two differentiable functions is the difference of their 
derivatives. 

 
 
  



Example 5: Find 𝑓′(𝑥) for the following functions. 
a) 𝑓(𝑥) = 𝑥: + 𝑥4 − 𝑥3 + 10 

b) 𝑓(𝑥) = 4√𝑥7 − 5𝑥1: + 6 

c) 𝑓(𝑥) = 𝑥@ − 𝑥B − √𝑥9 + 2
69

 

d) 𝑓(𝑥) = (𝑥 + 4)(𝑥3 − 1) 

e) 𝑓(𝑥) = 467C613
6

 

 
Product Rule: 
If 𝑓(𝑥) = 𝑢 • 𝑣, then 𝑓F(𝑥) = 𝑢 • 𝑣F + 𝑣 • 𝑢′. 
If 𝑓(𝑥) = 𝑓𝑖𝑟𝑠𝑡 • 𝑠𝑒𝑐𝑜𝑛𝑑,  

then 𝑓F(𝑥) = 𝑓𝑖𝑟𝑠𝑡 • 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒(𝑠𝑒𝑐𝑜𝑛𝑑) + 𝑠𝑒𝑐𝑜𝑛𝑑 • 𝑑𝑒𝑟𝑖𝑣𝑎𝑡𝑖𝑣𝑒(𝑓𝑖𝑟𝑠𝑡). 

 
 
Example 6: Find 𝑓′(𝑥) for the following functions. Don’t simplify. 
a) 𝑓(𝑥) = (𝑥: − 2𝑥4 − 7)(3𝑥3 − 5𝑥) 

 

 

b) 𝑓(𝑥) = (𝑥3 + 4𝑥 − 11)P7𝑥4 − √𝑥Q 

 

 
  



Quotient Rule: 
If 𝑓(𝑥) = R

S
, then 𝑓F(𝑥) = S•RT1R•SF

S7
 

If 𝑓(𝑥) = UV
WX

, then 𝑓F(𝑥) = WX•UVT1UV•WXF
WX7

 or “lo d. hi – hi d.l o over the square of what’s below” 

 
 
Example 7: Find 𝑓′(𝑥) for the following functions. Don’t simplify. 
a) 𝑓(𝑥) = 2C67

69C2
 

 

 

 

b) 𝑓(𝑥) = (𝑥 + 5)(2𝑥 − 7)12 

 

 

 

 
Applications of Derivatives 
 
Example 8: Find the equation of the tangent line to the graph of 𝑓(𝑥) = 𝑥4 − 2𝑥 + 1 at x=2. 
 
 
 
 
 
  



Example 9: Find the points (x,y) on the graph of 𝑓(𝑥) = −𝑥4 + 𝑥3 + 5𝑥 − 1 at which the 
tangent line is horizontal. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Example 10: Find first four derivatives of 𝑓(𝑥) = 𝑥4 − 3𝑥3 + 2. 
 
 












