
  
Function Function’s Derivative 

𝑓ሺ𝑥ሻ ൌ 𝑥ଶ 𝑓ᇱሺ𝑥ሻ ൌ 2𝑥 

𝑓ሺ𝑥ሻ ൌ 𝑥ଷ 𝑓ᇱሺ𝑥ሻ ൌ 3𝑥ଶ 

𝑓ሺ𝑥ሻ ൌ 𝑥ସ 𝑓ᇱሺ𝑥ሻ ൌ 4𝑥ଷ 

𝑓ሺ𝑥ሻ ൌ 𝑥ହ 𝑓ᇱሺ𝑥ሻ ൌ 5𝑥ସ 

 
 

The Power Rule 

𝑓ሺ𝑥ሻ ൌ 𝑥௡ 
 

𝑓ᇱሺ𝑥ሻ ൌ 𝑛𝑥௡ିଵ 
 
 
Easy examples 
1.   𝑦 ൌ 𝑥ଷ଻  
 
 
 

2.   𝑦 ൌ 𝑥ଽ 

Not as easy examples: 
3. 

Function 𝑦 ൌ
1
𝑥

 

Rewrite  

Differentiate  

Simplify 
(rewrite) 

 
 

4. 

Function 𝑦 ൌ
1
𝑥ସ

 

Rewrite  

Differentiate  

Simplify 
(rewrite) 

 
 

 
5. 

Function 𝑦 ൌ √𝑥 

Rewrite  

Differentiate  

Simplify 
(rewrite) 

 
 

 
6. 

Function 𝑦 ൌ ඥ𝑥ଷ
ళ

 

Rewrite  

Differentiate  

Simplify 
(rewrite) 

 
 

 

2.5 The Power Rule 
Write your questions 
and thoughts here! 

Calculus Notes 



Tricky examples: Simplify first, then take the derivative. 
7.   𝑓ሺ𝑥ሻ ൌ ௫

√௫
.  Find 𝑓ᇱሺ7ሻ 

  
 
 
 
 
 
 
 
 

8.   𝑓ሺ𝑥ሻ ൌ √𝑥య ሺ𝑥ଷሻ.  Find 𝑓ᇱሺ8ሻ 
 

Parallel Tangent Lines 
9.  Let 𝑓ሺ𝑥ሻ ൌ 𝑥ସ and 𝑔ሺ𝑥ሻ ൌ 𝑥ଷ.  At what value(s) of 𝑥 do the graphs of 𝑓 and 𝑔 have 

parallel tangent lines. 
 
 
 
 
 

2.5 The Power Rule   

Calculus 

Find 
𝒅𝒚

𝒅𝒙
. 

1.   𝑦 ൌ 𝑥଻  
 
 
 
 

2.   𝑦 ൌ 𝑥  
 

3.   𝑦 ൌ 𝑥గ  
 

4.   𝑦 ൌ
ଵ

௫ఱ
  

 

5.   𝑦 ൌ
ଵ

√௫ర   

 
 
 
 
 
 

6.   𝑦 ൌ √𝑥ସ
వ

   
 

7.   𝑦 ൌ √𝑥
య   

 
8.   𝑦 ൌ 𝑥௘  
 

9.   𝑦 ൌ
௫

√௫
య   

 
 
 
 
 
 

10.   𝑦 ൌ 𝑥ଶ൫√𝑥ହ
ల

൯  
 

Find 𝒇ᇱሺ𝒂ሻ for each function at the given value of 𝒂. 
11.   𝑓ሺ𝑥ሻ ൌ 𝑥ସ  
        find 𝑓ᇱሺെ1ሻ   
 
 
 
 
 
 
 

12.   𝑓ሺ𝑥ሻ ൌ √𝑥 
        find 𝑓ᇱሺ16ሻ 

13.   𝑓ሺ𝑥ሻ ൌ
ଵ

௫ర
 

        find 𝑓ᇱሺ2ሻ. 
 
 
 
 
 

14.   𝑓ሺ𝑥ሻ ൌ
ଵ

√௫
య  

        find 𝑓′ሺ27ሻ.  
 

Practice 



Find the equation of the tangent line of each function at the given value of 𝒙. 
15.   𝑦 ൌ 𝑥ଷ at 𝑥 ൌ െ2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16.   𝑓ሺ𝑥ሻ ൌ √𝑥ଷర
 at 𝑥 ൌ 1 

 
17.   𝑓ሺ𝑥ሻ ൌ

ଵ

௫ర
 at 𝑥 ൌ 2 

 

When do the two functions listed have parallel tangent lines? 
18.   𝑓ሺ𝑥ሻ ൌ 𝑥ଶ and 𝑔ሺ𝑥ሻ ൌ 𝑥ହ. 
 
 
 
 
 
 
 
 
 
 
 

19.   𝑓ሺ𝑥ሻ ൌ √𝑥 and 𝑔ሺ𝑥ሻ ൌ 𝑥ଷ.  Use a calculator. 

 
 
 
 

20.   lim
௫→௘

൫௫య൯ି൫௘య൯

௫ି௘
 is  

 
 
 
 
 

(A)     0 (B)     3𝑒ଶ 
 

(C)     𝑒ଷ 
 

(D)     does not exist 
 

 
 

21.   lim
௛→଴

ඥሺଶହା௛ሻିሺହሻ

௛
 is  

 
 
 
 
      

(A)     0 
 
 

(B)     5 
 

(C)     
ଵ

ହ
 

 

(D)     
ଵ

ଵ଴
 

 

(E)     
ଵ

ଶହ
 

 

 
 
 

Test Prep 2.5 The Power Rule 



22.   Given 𝑓ᇱሺ𝑥ሻ ൌ
ଵ

௫
 and 𝑓ሺ2ሻ ൌ 5, write an equation for the line which is tangent to the graph of 𝑓ሺ𝑥ሻ at the point 

where 𝑥 ൌ 2. 
  
  
   
  
 
 
 

(A)  𝑦 ൌ
ଵ

ଶ
𝑥 െ

ଵ

ଶ
 (B)  𝑦 ൌ

ଵ

ହ
𝑥 ൅ 5 (C)  𝑦 ൌ

ଵ

ଶ
𝑥 ൅ 4 

 

(D)  𝑦 ൌ
ଵ

ହ
𝑥 െ

ଶଷ

ହ
 (E)  𝑦 ൌ

ଵ

ଶ
𝑥 ൅ 5  

 
 
 
23.   In the figure to the right, line L is tangent to the graph of 𝑦 ൌ 𝑥ଷ at 

point A with coordinates ሺ𝑎, 𝑎ଷሻ.  Line L crosses the 𝑥-axis at point B, 
with coordinates ሺ𝑏, 0ሻ. 

a. Find 𝑏 in terms of 𝑎. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b. Find the value of 𝑏 when 𝑎 ൌ 9. 
 
 

y

𝐴 

𝐿 

𝐵 
ሺ𝑏, 0ሻ 

ሺ𝑎, 𝑎ଷሻ 

𝑦 ൌ 𝑥ଷ 


