
2.1 Average and Instantaneous Rate of Change 
Calculus  Name: _____________________________ 
Find the average rate of change of each function on the given interval.  Use appropriate units if necessary. 
1.    ℎ(𝑥) = 𝑥ଶ − 2;   [−1, 3] 
 
 
 
 
 
 
 
 

2.   𝑓(𝑥) = cos 𝑥 on the interval 
      3 ≤ 𝑥 ≤ 5. 
 
  

3.   𝑏(𝑤) = 𝑤 + 2௪;   [−1, 2] 
      𝑤 represents window panes 
      𝑏 represents cleaning bottles 
 

Find the instantaneous rate of change of each function at the given x-value.  Use the form 𝐥𝐢𝐦
𝒉→𝟎

𝒇(𝒂ା𝒉)ି𝒇(𝒂)

𝒉
. 

4.  𝑓(𝑥) =
ଷ

௫
 at 𝑥 = 4 

 
 
 
 
 
 
 
 
 
 

5.   𝑓(𝑥) = 4𝑥ଶ − 1 at 𝑥 = 2 
 

Find the instantaneous rate of change of each function at the given x-value.  Use the form 𝐥𝐢𝐦
𝒙→𝒂

𝒇(𝒙)ି𝒇(𝒂)

𝒙ି𝒂
. 

6.   𝑓(𝑥) = √5𝑥 at 𝑥 = 1 
 
 
 
 
 
 
 
 
 
 

7.   𝑓(𝑥) = 4𝑥 − 𝑥ଶ + 2 at 𝑥 = −2 
 
 

Each limit represents the instantaneous rate of change of a function.  Identify the original function, and the 
x-value of the instantaneous rate of change.  

8.   lim
௫→ିଵ

௫యିଶ௫మାଷ

௫ାଵ
         Function:  𝑓(𝑥) = 

 
Instantaneous rate at 𝑥 = 
 

9.   lim
௫→ହ

భ

ೣషయ
ିቀ

భ

మ
ቁ

௫ିହ
          Function:  𝑓(𝑥) = 

 
Instantaneous rate at 𝑥 = 
 

10.   lim
௛→଴

ୡ୭ୱ(గା௛)ାଵ

௛
    

 
Function:  𝑓(𝑥) = 
 
Instantaneous rate at 𝑥 = 
 

11.   lim
௛→଴

ଶ ୪୬(ଵା௛)ି଴

௛
 

 
Function:  𝑓(𝑥) = 
 
Instantaneous rate at 𝑥 = 
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