
Section 2.2 Derivatives of Products and Quotients  (Minimum Homework:  all odds) 

#1-12: Use the product rule to find the derivatives of the following. 

1)  𝑦 =  (2𝑥 +  3)(3𝑥 –  4)   

 

 

First factor    2𝑥 + 3 Second Factor  3𝑥 − 4 

Derivative     2 Derivative 3 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛   

(2𝑥 + 3)(3) = 6𝑥 + 9 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝     

2(3𝑥 − 4)  

 

 

 

 

 

 

 

 

 

 

 

Answer:  𝑦′ = 12𝑥 + 1  



3)  𝑓(𝑥)  =  (𝑥 –  2)(3𝑥 –  4)   

 

 

First factor    𝑥 − 2 Second Factor  3𝑥 − 4 

Derivative     1 Derivative 3 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛   

 (𝑥 − 2)3 = 3𝑥 − 6 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝     

1(3𝑥 − 4) = 3𝑥 − 4  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer:  𝑓′(𝑥) = 6𝑥 − 10  



5)  𝑓(𝑥)  =  (𝑥2  +  3𝑥 + 2)(3𝑥 –  5)  

 

 

First factor    𝑥2 + 3𝑥 + 2 Second Factor   3𝑥 − 5 

Derivative     2𝑥 + 3 Derivative 3 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛  

 (𝑥2 + 3𝑥 + 2)3 = 3𝑥2 + 9𝑥 + 6 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝     

(2𝑥 + 3)(3𝑥 − 5) = 6𝑥2 − 1𝑥 − 15  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer:  𝑓′(𝑥) = 9𝑥2 + 8𝑥 − 9   



7)  𝑔(𝑡)  =  (2𝑡 –  1)(3𝑡 +  5)   

 

  

First factor    2𝑡 − 1 Second Factor  3𝑡 + 5 

Derivative     2 Derivative 3 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛  2(3𝑡 + 5) = 6𝑡 + 10 𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝      

(2𝑡 − 1)(3) = 6𝑡 − 3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟 𝑔′(𝑡) = 12𝑡 + 7  



9)  𝑦 =  3𝑥2(2𝑥2   +  6𝑥 –  4)   

 

 

First factor    3𝑥2 Second Factor   2𝑥2 + 6𝑥 − 4 

Derivative     6𝑥 Derivative 4𝑥 + 6 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛   

3𝑥2(4𝑥 + 6) = 12𝑥3 + 18𝑥2 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝     

6𝑥(2𝑥2 + 6𝑥 − 4) = 12𝑥3 + 36𝑥2 − 24𝑥  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer:  
𝑑𝑦

𝑑𝑥
= 6𝑥(4𝑥2 + 9𝑥 − 4)  



11)  𝑦 = (3𝑥4 )(5𝑥2 + 7)   

 

 

First factor    3𝑥4 Second Factor  5𝑥2 + 7 

Derivative     12𝑥3 Derivative 10𝑥 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛   

3𝑥4(10𝑥) = 30𝑥5  

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝     

12𝑥3(5𝑥2 + 7) = 60𝑥5 + 84𝑥3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer:  𝑦′ = 6𝑥3(15𝑥2 + 14)  



#13-20:  Use the quotient rule to find the derivative of the following. 

13)  𝑓(𝑥) =
6

5𝑥+1
    

 

 

Denominator   5𝑥 + 1 Numerator    6 

Derivative  5 Derivative  0 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛  

(5𝑥 + 1)(0) = 0 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝     

5 ∗ 6 = 30 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer:  𝑓′(𝑥) =
−30

(5𝑥+1)2  



15)  𝑦 =
9𝑥

𝑥−5
     

 

 

Denominator   𝑥 − 5 Numerator   9𝑥 

Derivative  1 Derivative  9 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛  

(𝑥 − 5)(9) = 9𝑥 − 45 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝     

1(9𝑥) = 9𝑥 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer:  𝑦′ =
−45

(𝑥−5)2  



17) 𝑦 =
3𝑡+1

2𝑡+5
    

 

 

Denominator   2𝑡 + 5 Numerator   3𝑡 + 1 

Derivative  2 Derivative  3 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛    

(2𝑡 + 5)(3) = 6𝑡 + 15 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝     

2(3𝑡 + 1) = 6𝑡 + 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer:  
𝑑𝑦

𝑑𝑡
=

13

(2𝑡+5)2  



19)  𝑔(𝑥) =
𝑥2

𝑥−4
    

 

 

Denominator   𝑥 − 4 Numerator  𝑥2 

Derivative  1 Derivative  2𝑥 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑡𝑜𝑝 𝑑𝑜𝑤𝑛  

(𝑥 − 4)(2𝑥) = 2𝑥2 − 8𝑥 

𝑐𝑟𝑜𝑠𝑠 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑦 𝑏𝑜𝑡𝑡𝑜𝑚 𝑢𝑝     

𝑥2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟:  𝑔′(𝑥) =
𝑥(𝑥−8)

(𝑥−4)2  



#21-26:   

a)  Find the slope of the tangent line to the graph of the function for the given value of x (or t). 

b)  Find the equation of the tangent line to the graph of the function for the given value of x (or t). 

21) 𝑦 =  (2𝑥 +  3)(3𝑥 –  4);  𝑥 = 2   

 

(derivative computed in #1) 

a)  𝑦′ = 12𝑥 + 1 

𝑚 = 12(2) + 1 = 25  

 

Answer:  𝑚 = 25 

 

 

b)  y-coordinate  𝑦 = (2 ∗ 2 + 3)(3 ∗ 2 − 4) = 14 

𝑝𝑜𝑖𝑛𝑡  (2, 14)     𝑠𝑙𝑜𝑝𝑒  𝑚 = 25 

 

 

 

 

 

 

 

Answer: 𝑦 = 25𝑥 − 36 

 

 

  



#21-26:   

a)  Find the slope of the tangent line to the graph of the function for the given value of x (or t). 

b)  Find the equation of the tangent line to the graph of the function for the given value of x (or t). 

 

23)  𝑔(𝑡) =  (2𝑡 –  1)(3𝑡 +  5) ;t = 4   

(derivative computed in #7) 

 

a)  𝑔′(𝑡) = 12𝑡 + 7 

𝑚 = 𝑔′(4) = 12 ∗ 4 + 7 = 55  

𝑎𝑛𝑠𝑤𝑒𝑟  𝑚 = 55  

 

b)  y-coordinate:  𝑦 = 𝑔(4) = (2 ∗ 4 − 1)(3 ∗ 4 + 5) = 119 

 

𝑝𝑜𝑖𝑛𝑡  (4, 119)    𝑠𝑙𝑜𝑝𝑒  𝑚 = 55  

 

 

 

 

 

𝑎𝑛𝑠𝑤𝑒𝑟 𝑦 = 55𝑥 − 101  



 

#21-26:   

a)  Find the slope of the tangent line to the graph of the function for the given value of x (or t). 

b)  Find the equation of the tangent line to the graph of the function for the given value of x (or t). 

 

25)  𝑓(𝑥) =
6

5𝑥+1
;  𝑥 =  1     

 

(derivative computed in #13) 

a)  𝑓′(𝑥) =
−30

(5𝑥+1)2 

𝑚 = 𝑓′(1) =  
−30

(5(1)+1)2 = −
30

36
= −

5

6
  

𝑎𝑛𝑠𝑤𝑒𝑟  𝑚 =  −
5

6
  

 

b)  y-coordinate  𝑦 = 𝑓(1) =  
6

5∗1+1
= 1 

𝑝𝑜𝑖𝑛𝑡 (1,1) 𝑠𝑙𝑜𝑝𝑒  𝑚 =  −5/6  

 

 

 

 

 

Answer:  𝑦 = −
5

6
𝑥 +

11

6
 


