
 
 
 

Calculus  
Lesson  2.2:  Basic Differentiation Rules 

and Rate of Change 
Mrs. Snow, Instructor 

 

 
 

In 2.1 we reviewed the limit definition to find derivatives.  Now we are ready 
move on to several “differentiation rules” that allow you to find the derivatives 
without the direct use of the limit definition! 

 
 

 
 
 

Using the Constant Rule: 
 

Function Derivative 

𝒚 = 𝟕 𝒅𝒚

𝒅𝒙
= 

𝒇(𝒙) = 𝟎 
𝒇′(𝒙) = 

𝒔(𝒕) = −𝟑 
𝒔′(𝒕) = 

𝒚 = 𝒌𝝅𝟐  
(𝒌 𝒊𝒔 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕) 𝒚’ = 

 

 



 

 

Using the power rule 

 

 

Finding the Slope of the Graph: 
Find the slope of the graph of 𝑓(𝑥) = 𝑥4 when: 
 
𝑎.  𝑥 = −1                                              𝑏.  𝑥 = 0                                             𝑐.  𝑥 = 1 
 
 
 

Finding an Equation of a Tangent Line 
Find and equation of the tangent line to the graph of  𝑓(𝑥) = 𝑥2  when 𝑥 = 2 

  



 

Using the Constant Multiple Rule 
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Using Parentheses When Differentiating 
Be careful when solving a problem: 
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Using the Sum and Difference Rules 

 

 
 
 

 
 
 

 
Derivatives of Sine and Cosine Functions 
We also have formulas for our trig functions, two of which are below: 

 

2siny x=
                                                      

sin 1
sin

2 2

x
y x= =

 
 
 
 
 
 
 
 
 
 
 

cosy x x= +
 



 

Rates of Change 
 

𝑨𝒗𝒆𝒓𝒂𝒈𝒆 𝒗𝒆𝒍𝒐𝒄𝒊𝒕𝒚 =
𝑪𝒉𝒂𝒏𝒈𝒆 𝒊𝒏 𝑫𝒊𝒔𝒕𝒂𝒏𝒄𝒆

𝑪𝒉𝒂𝒏𝒈𝒆 𝒊𝒏 𝑻𝒊𝒎𝒆
=

∆𝒚

∆𝒙
 

 
Make sure to distinguish between instantaneous and average velocity.  All else fails read the 
directions! 

If a Billiard ball is dropped from a height of 100 ft, its height 𝑠 at time 𝑡 is given by 
𝑠 = −16𝑡2 + 100, where  𝑠 is measured in feet and 𝑡 is measured in seconds.  Find the 
average velocity over each of the following time intervals.   
 
𝑎)  [1, 2]                                              𝑏) [1, 1.5]                                   𝑐)  [1, 1.1]  

 
  



Remember, slope is rate of change.  If the rate of change is distance per time, then the slope is a 
velocity.  Since the derivative is the rate of change at a point P, we have an instantaneous rate of 
change or an instantaneous velocity: 

Instantaneous Velocity 
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𝑆𝑜 is the initial height of the object, 𝑣o is the initial velocity of the object, and 𝑔 is the 

acceleration due to gravity.  On Earth, the value of 𝑔 is approximately  
−32 𝑓𝑒𝑒𝑡 𝑝𝑒𝑟 𝑠𝑒𝑐𝑜𝑛𝑑 or −9.8 𝑚𝑒𝑡𝑒𝑟𝑠 𝑝𝑒𝑟 𝑠𝑒𝑐𝑜𝑛𝑑. 

 

Using the derivative to Find Velocity 
 

• At time t=0, a diver jumps from a platform diving board that is 32 feet above the 
water.   

• The position of the diver is given by 𝒔(𝒕) = −𝟏𝟔𝒕𝟐 + 𝟏𝟔𝒕 + 𝟑𝟐  where 𝑠 is measured 
in feet and 𝑡 is measured in seconds. 

 a.  When does the diver hit the water? 
 b.  What is the diver’s velocity at impact? 
 

 


