
Section 2.4 Solutions: 

#1-22:  Find the derivative of each exponential function 

1)  𝑦 = 𝑒3𝑥      

   

Rule needed 

𝑓(𝑥) = 𝑐𝑒𝑔(𝑥)  

𝑓′(𝑥) = 𝑐𝑔′(𝑥)𝑒𝑔(𝑥)  

Where “c” is a constant (number without a letter) 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐴𝑛𝑠𝑤𝑒𝑟  
𝑑𝑦

𝑑𝑥
= 3𝑒3𝑥   



3)  𝑓(𝑥) = 𝑒4𝑥+5     

 

 

Rule needed 

𝑓(𝑥) = 𝑐𝑒𝑔(𝑥)  

𝑓′(𝑥) = 𝑐𝑔′(𝑥)𝑒𝑔(𝑥)  

Where “c” is a constant (number without a letter) 

 

 

 

 

 

 

 

 

 

 

𝐴𝑛𝑠𝑤𝑒𝑟  𝑓′(𝑥) = 4𝑒4𝑥+5   



5)  𝑓(𝑡) = 𝑒𝑡2+3𝑡     

 

  

Rule needed 

𝑓(𝑥) = 𝑐𝑒𝑔(𝑥)  

𝑓′(𝑥) = 𝑐𝑔′(𝑥)𝑒𝑔(𝑥)  

Where “c” is a constant (number without a letter) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟:  𝑓′(𝑡) = (2𝑡 + 3)𝑒𝑡2+3𝑡  



7)  𝑓(𝑥) = 2𝑒4𝑥     

 

 

Rule needed 

𝑓(𝑥) = 𝑐𝑒𝑔(𝑥)  

𝑓′(𝑥) = 𝑐𝑔′(𝑥)𝑒𝑔(𝑥)  

Where “c” is a constant (number without a letter) 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟:  𝑓′(𝑥) = 8𝑒4𝑥  



9)  𝑦 = 𝑥2𝑒𝑥      

 

 

Rule needed for the “e” 

𝑓(𝑥) = 𝑐𝑒𝑔(𝑥)  

𝑓′(𝑥) = 𝑐𝑔′(𝑥)𝑒𝑔(𝑥)  

Where “c” is a constant (number without a letter) 

 

 

Also need the product rule as both factors have an x. 

First factor     Second Factor   

Derivative      Derivative  
 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛  
 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝    
 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟:  𝑦′ = 𝑥𝑒𝑥(𝑥 + 2)  

 

  



11)  𝑘(𝑦) = (𝑦 + 2)𝑒3𝑦     

 

Rule needed for the “e” 

𝑓(𝑥) = 𝑐𝑒𝑔(𝑥)  

𝑓′(𝑥) = 𝑐𝑔′(𝑥)𝑒𝑔(𝑥)  

Where “c” is a constant (number without a letter) 

 

 

Also need the product rule as both factors have an x. 

First factor     Second Factor   

Derivative      Derivative  
 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛  
 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝    
 

 

 

 

 

 

 

Answer:  𝑦′ = 𝑥𝑒𝑥(𝑥 + 2)  



13)  𝑓(𝑥) =  𝑥𝑒5𝑥      

 

Rule needed for the “e” 

𝑓(𝑥) = 𝑐𝑒𝑔(𝑥)  

𝑓′(𝑥) = 𝑐𝑔′(𝑥)𝑒𝑔(𝑥)  

Where “c” is a constant (number without a letter) 

 

 

Also need the product rule as both factors have an x. 

First factor     Second Factor   

Derivative      Derivative  
 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛  
 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝    
 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟:  𝑓′(𝑥) = 𝑒
5𝑥

(5𝑥 + 1)   



15)  𝑓(𝑡) =
𝑡2

𝑒𝑡
      

 

 

Rule needed for the “e” 

𝑓(𝑥) = 𝑐𝑒𝑔(𝑥)  

𝑓′(𝑥) = 𝑐𝑔′(𝑥)𝑒𝑔(𝑥)  

Where “c” is a constant (number without a letter) 

 

 

Also need the quotient rule because of the division. 

Denominator    Numerator   

Derivative   Derivative   

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛  𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝     
 

 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟  𝑓′(𝑡) =
−𝑡2+2𝑡

𝑒𝑡
=

−𝑡(𝑡−2)

𝑒𝑡
  



17)  𝑓(𝑥) =
𝑥+2

𝑒𝑥       

 

 

Rule needed for the “e” 

𝑓(𝑥) = 𝑐𝑒𝑔(𝑥)  

𝑓′(𝑥) = 𝑐𝑔′(𝑥)𝑒𝑔(𝑥)  

Where “c” is a constant (number without a letter) 

 

 

Also need the quotient rule because of the division. 

Denominator    Numerator   

Derivative   Derivative   

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛  𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝     
 

 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟𝑓′(𝑥) =
−1𝑥−1

𝑒𝑥
=

−1(𝑥+1)

𝑒𝑥
    

  

 

 



 

19)  𝑓(𝑥) = 3𝑥       

 

 

Rule needed 

𝑓′(𝑥) = 𝑐ln (𝑎)𝑔′(𝑥)𝑎𝑔(𝑥)  

 

 

 

 

 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟: 𝑓′(𝑥) = ln(3) 3𝑥   

  

 

 

 

 

 

 

 



21)  𝑓(𝑥) = 35𝑥       

 

 

Rule needed 

𝑓′(𝑥) = 𝑐ln (𝑎)𝑔′(𝑥)𝑎𝑔(𝑥)  

 

 

 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟:  𝑓′(𝑥) = 5 ln(3) 35𝑥  



#23-38:  Find the derivative of each logarithmic function 

23)  𝑦 = ln (4𝑥)    

 

 

Rule needed 
𝑓(𝑥) = 𝑐𝑙𝑛[𝑔(𝑥)]  

𝑓′(𝑥) =  
𝑐𝑔′(𝑥)

𝑔(𝑥)
  

𝑐 𝑖𝑠 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡  
 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟  𝑦′ =
1

𝑥
    



25)  𝑦 = ln (8𝑥2)    

 

 

Rule needed 
𝑓(𝑥) = 𝑐𝑙𝑛[𝑔(𝑥)]  

𝑓′(𝑥) =  
𝑐𝑔′(𝑥)

𝑔(𝑥)
  

𝑐 𝑖𝑠 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡  
 

 

 

 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟:  
𝑑𝑦

𝑑𝑥
=

2

𝑥
  



27)  𝑓(𝑥) = ln (2𝑥 − 3)    

 

 

Rule needed 
𝑓(𝑥) = 𝑐𝑙𝑛[𝑔(𝑥)]  

𝑓′(𝑥) =  
𝑐𝑔′(𝑥)

𝑔(𝑥)
  

𝑐 𝑖𝑠 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡  
 

 

 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟:  𝑓′(𝑥) =
2

2𝑥−3
  



29)    𝑦 = 3𝑥𝑙𝑛(5𝑥)    

 

 

Rule needed 
𝑓(𝑥) = 𝑐𝑙𝑛[𝑔(𝑥)]  

𝑓′(𝑥) =  
𝑐𝑔′(𝑥)

𝑔(𝑥)
  

𝑐 𝑖𝑠 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡  
 

Also need product rule 

First factor     Second Factor   

Derivative      Derivative  
 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛  
 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝    
 

 

 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟: 𝑦′ = 3(ln(5𝑥) + 1)   



31)  𝑓(𝑦) = 𝑦2ln (3𝑦)    

 

 

Rule needed 
𝑓(𝑥) = 𝑐𝑙𝑛[𝑔(𝑥)]  

𝑓′(𝑥) =  
𝑐𝑔′(𝑥)

𝑔(𝑥)
  

𝑐 𝑖𝑠 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡  
 

Also need product rule 

First factor     Second Factor   

Derivative      Derivative  
 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛  
 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝    
 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟  𝑓′(𝑦) = 𝑦(2 ln(3𝑦) + 1)   



33)  𝑓(𝑥) = 𝑙𝑜𝑔3(𝑥)    

 

 

𝑓(𝑥) = 𝑐𝑙𝑜𝑔𝑏[𝑔(𝑥)]  

𝑓′(𝑥) =
𝑐𝑔′(𝑥)

ln (𝑏)𝑔(𝑥)
     

𝑐 𝑖𝑠 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡  
𝑏 > 0  
 

 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟:  𝑓′(𝑥) =
1

ln(3)𝑥
  



35)  𝑓(𝑥) = 𝑙𝑜𝑔3(2𝑥 + 7)   

 

 

𝑓(𝑥) = 𝑐𝑙𝑜𝑔𝑏[𝑔(𝑥)]  

𝑓′(𝑥) =
𝑐𝑔′(𝑥)

ln (𝑏)𝑔(𝑥)
     

𝑐 𝑖𝑠 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡  
𝑏 > 0  
 

 

 

 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟  𝑓′(𝑥) =
2

ln (3)(2𝑥+7)
   



#37-42:   

a)  Find all values of x where the tangent line is horizontal 

b)  Find the equation of the tangent line to the graph of the function for the values of x found in 

part a. 

 

37)  𝑦 = 𝑒𝑥2
     

a)  Find derivative, then solve derivative equal to zero. 

Rule needed for the derivative 

𝑓(𝑥) = 𝑐𝑒𝑔(𝑥)  

𝑓′(𝑥) = 𝑐𝑔′(𝑥)𝑒𝑔(𝑥)  

Where “c” is a constant (number without a letter) 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

37a)  𝑎𝑛𝑠𝑤𝑒𝑟: 𝑥 = 0   37b)  𝑦 = 1 

 

 

 

 

 

 

  



#37-42:   

a)  Find all values of x where the tangent line is horizontal 

b)  Find the equation of the tangent line to the graph of the function for the values of x found in 

part a. 

39)  𝑦 = 3𝑥𝑒𝑥      

 

a)  Find derivative, then solve derivative equal to zero. 

Rule needed for the “e” 

𝑓(𝑥) = 𝑐𝑒𝑔(𝑥)  

𝑓′(𝑥) = 𝑐𝑔′(𝑥)𝑒𝑔(𝑥)  

Where “c” is a constant (number without a letter) 

 

 

Also need the product rule as both factors have an x. 

First factor     Second Factor   

Derivative      Derivative  
 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛  
 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝    
 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

39a)  𝑥 =  −1    39b)  𝑦 = −3/𝑒 

 

 

  



a)  Find all values of x where the tangent line is horizontal 

b)  Find the equation of the tangent line to the graph of the function for the values of x found in 

part a. 

41)  𝑦 = 𝑥𝑒2𝑥     

a)  Find derivative, then solve derivative equal to zero. 

Rule needed for the “e” 

𝑓(𝑥) = 𝑐𝑒𝑔(𝑥)  

𝑓′(𝑥) = 𝑐𝑔′(𝑥)𝑒𝑔(𝑥)  

Where “c” is a constant (number without a letter) 

 

 

Also need the product rule as both factors have an x. 

First factor     Second Factor   

Derivative      Derivative  
 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛  
 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝    
 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟:  41𝑎)  𝑥 = −
1

2
                 41b)  𝑦 =

−1

2𝑒
 

 


