
 
Short Cuts to use from Notes 2.5 & 2.6 
 

Example 1 c)    𝒚 =
𝟏

𝒙𝟑    Example 2 b) 𝒈( 𝒙) =
𝟑

𝒙𝟐 

 
 
 
 
 

   

Example 5 b) 𝑓(𝑥) = 2√𝑥 

 
 
 
 
 

 
Differentiating Sine and Cosine Functions 

 

 

 

 

 

Proof of the derivative of 𝑠𝑖𝑛 𝑥. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 1:   Find the derivative of each of the following. 

a.  𝒚 = 𝟐 𝒔𝒊𝒏 𝒙    b.  𝒚 =
𝒔𝒊𝒏 𝒙

𝟐
      c.  𝒚 = 𝒙 + 𝒄𝒐𝒔 𝒙 

 

 

 

 

  

FUN 
LIM 

AP CALCULUS  

1 Topic: 2.7 Derivatives of cosx, sinx, ex, and lnx 

Learning Objective FUN-3.A:  Calculate derivatives of familiar functions. 
 

Derivatives of Sine and Cosine Functions 
𝒅

𝒅𝒙
[𝒔𝒊𝒏 𝒙] = 𝒄𝒐𝒔 𝒙   𝐀𝐍𝐃    

𝒅

𝒅𝒙
[𝒄𝒐𝒔 𝒙] = − 𝒔𝒊𝒏 𝒙                

 

 

 

 

Reciprocal Rule 

𝑑

𝑑𝑥
[

1

𝑔(𝑥)
] = −

𝑑
𝑑𝑥

[𝑔(𝑥)]

[𝑔(𝑥)]2
 

           

 

 

 

 
Square Root Rule 

          

𝑑

𝑑𝑥
[√𝑥] =

1

2√𝑥
 

 

 

 



Differentiating ex 

        

 

 

 

 

Example 2:   Find the derivative of each of the following. 
 

a.  𝒚 = 𝟓𝒆𝒙    b.  𝒚 = 𝒆𝒙 − 𝟒𝒙      c.  𝒚 = 𝟕𝒆𝒙 + 𝒄𝒐𝒔 𝒙 

 

 

 

 

 

Differentiating ln(x) 

        

 

 

 

 

Example 3:   Find the derivative of the following function. 

𝒚 = 𝟑 𝒍𝒏 𝒙 − 𝟐𝒆𝒙 −
𝟏

𝟐
𝒔𝒊𝒏 𝒙     

 
 
 
 
 

Differentiating logb(x) 

        

 

 

 

While we hate to reduce calculus and the concept of taking a derivative to rote memorization, there is an easy way to conceptualize 

this derivative formula. 

 

Recall the change of base formula from College Algebra: 𝑙𝑜𝑔𝑏 𝑥 =
𝑙𝑛 𝑥

𝑙𝑛 𝑏
 .    Find 

𝑑

𝑑𝑥
[

𝑙𝑛 𝑥

𝑙𝑛 𝑏
] . 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Log Rules you must know:  

ln 𝑎 + ln 𝑏 = ln (𝑎𝑏)   ln 𝑎 − ln 𝑏 = ln (
𝑎

𝑏
) 

𝑥 ln 𝑎 = ln 𝑎𝑥    ln𝑏 𝑎 =
ln 𝑎

ln 𝑏
 

Derivative of the Natural Exponential Function 
𝒅

𝒅𝒙
[𝒆𝒙] = 𝒆𝒙                

 

 

 

 

Derivative of the Natural Logarithmic Function 
𝒅

𝒅𝒙
[𝒍𝒏 𝒙] =

𝟏

𝒙
                

 

 

 

 

Derivative of the Logarithmic Function with base b 
𝒅

𝒅𝒙
[𝒍𝒐𝒈𝒃 𝒙] =

𝟏

𝒙(𝒍𝒏 𝒃)
                

 

 

 

 


