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Unit 2: Derivatives 
Lesson 2.2: Derivatives of Exponential function, Trigonometric functions, and Logarithmic functions.  
 
Part I: Exponential function (From Textbook section 5.1 and 5.2) 
 

 

 
 
 
With different base other than e:  
 

 
 

 
Example 1: Determine the derivative of each function.  
 

a) 𝑔(𝑥) = 𝑒!"#!                                                                           b） 𝑓(𝑥) = 𝑥$𝑒! 
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       c)    𝑓(𝑥) = (2)
%"

&%                                                                              d)    ℎ(𝑥) = ('
(
)(√!"+')((%

") 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 2: Determine the equation of the line tangent to y = -%

!"
, where x = 3. 
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Part II: Trigonometric functions (From Textbook Section 5.4 and 5.5) 
 

 

 

   
 

 
Example 3: Determine ./

.!
 for each function. 

 
a) 𝑦 = 𝑐𝑜𝑠3𝑥                                                                                      b)   𝑦 = 𝑥𝑠𝑖𝑛𝑥     

 
 
 
 
       c)    𝑦 = 𝑠𝑖𝑛$𝑥$                                                                                       d)   𝑦 = 𝑡𝑎𝑛𝑥$    
 
 
 
 
 
 
 
 
 
Example 4: Differentiating a composite or combination of functions of y = 𝑒012!+342!cos	(1 + 𝑥5).  
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Example 5: Determine the equation of the tangent to the graph of 𝑦 = 𝑥𝑐𝑜𝑠2𝑥	𝑎𝑡	𝑥 = 6
$

. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 6: Determine the maximum and minimum values of the function 𝑓(𝑥) = 𝑐𝑜𝑠$𝑥 on the interval x ∈ [0, 2π]. 
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Part III: Logarithmic functions (Textbook pg576 - 578) 
 

 
Derivatives of logarithmic functions:  
 
.
.!
(𝑙𝑛𝑥) = '

!
 and .

.!
[𝑙𝑛	(𝑓(𝑥)] = 78(!)

7(!)
 

 
.
.!
(𝑙𝑜𝑔4𝑥) =

'
924×!

 and .
.!
[𝑙𝑜𝑔4 	(𝑓(𝑥)] =

78(!)
924×7(!)

 

 
 

 
 
Example 7: Take the differentiation of the following composite functi 

a) 𝑦 = 𝑙𝑛	(𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥)                                                   b) 					𝑦 = 1+𝑙𝑜𝑔10𝑡𝑎𝑛	(1−3𝑥)
𝑥2  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
      c)					𝑦 = 𝑡𝑎𝑛	(𝑙𝑜𝑔√𝑥 − 𝑠𝑖𝑛$𝑥)                                          d)         𝑦 = 𝑙𝑜𝑔	[𝑙𝑜𝑔5(𝑙𝑜𝑔(𝑥)]                     
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Suggested problem from Textbook:  
 
Pg84. #26 
 
Exponential differentiation:  
Section 5.1: pg232 – 234. # 2, 3, 4, 5ab, 7, 8, 9, 10a, 11, 12, 13, 15, 16, 17 
Section 5.2: pg240. #1,2, 3, 4, 5, 8 
 
Trigonometry differentiation:  
Section 5.4: pg256 – 257. #1, 2, 3, 5, 7, 8, 9, 10, 11, 14. (12 and 13 will be covered in Unit 3)  
Section 5.5: pg260. #1, 2, 3, 4, 5, 6, 8, 10, 11 
 
Review exercise: pg263 – 265. #1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 13, 14, 15, 16, 17, 18, 23 (19, 20, 21 and 22 will be 
covered in Unit 3) 
 
Chapter 5 test: pg266. #1, 2, 3, 5, 6, 7 (8 and 9 will be covered in Unit 3) 
 
Cumulative Review of Calculus: pg267 – 270. #1, 2, 3, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 24, 25, 26, 27, 28, 30, (17, 
18, 19, 20, 21, 22, 23, 31 and 32 will be covered in Unit 3) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


