
 

Solutions 
 

 

The Product Rule 

The Quotient Rule 

 

The Product Rule 

Q1) a) f(𝑥) = 𝑥(2𝑥2 + 3) 

         𝑓′(𝑥) = 𝑥(4𝑥) + (2𝑥2 + 3)(1) 

                  = 4𝑥2 + (2𝑥2 + 3) 

          = 6𝑥2 + 3 

 

     b) f(𝑥) = 𝑥3(4 − 4𝑥) 

         𝑓′(𝑥) = 𝑥3(−4) + (4 − 4𝑥)(3𝑥2) 

                  = −4𝑥3 + 12𝑥2 − 12𝑥3 

                  = 12𝑥2 − 16𝑥3 

 

     c) f(𝑥) = (3𝑥 + 5)(𝑥4 − 2) 

        𝑓′(𝑥) = (3𝑥 + 5)(4𝑥3) + (𝑥4 − 2)(3) 

                 = 12𝑥4 + 20𝑥3 + 3𝑥4 − 6  

                 = 15𝑥4 + 20𝑥3 − 6 

 

     d) 𝑦 =
1

𝑥2
(𝑥3 + 3𝑥) = 𝑥−2(𝑥3 + 3𝑥) 

        
𝑑𝑦

𝑑𝑥
= 𝑥−2(3𝑥2 + 3) + (𝑥3 + 3𝑥)(−2𝑥−3) 

            = 3 + 3𝑥−2 − 2 − 6𝑥−2 

            = 1 − 3𝑥−2 

 



 

 

 

     e) y = 𝑥−3(2𝑥4 + 7) 

         
𝑑𝑦

𝑑𝑥
= 𝑥−3(8𝑥3) + (2𝑥4 + 7)(−3𝑥−4) 

             = 8 − 6 − 21𝑥−4 

     = 2 − 21𝑥−4 

  

     f) y = 𝑥−
1

2(5 − 4𝑥−3) 

        
𝑑𝑦

𝑑𝑥
= 𝑥−

1

2(12𝑥−4) + (5 − 4𝑥−3)(−
1

2
𝑥−

3

2) 

                = 12𝑥−
9

2 −
5

2
𝑥−

3

2 + 2𝑥−
9

2 

                = 14𝑥−
9

2 −
5

2
𝑥−

3

2 

 

Q2) a) 𝑦 = 𝑥(1 + 3𝑥)5 

           
𝑑𝑦

𝑑𝑥
= 𝑥(15)(1 + 3𝑥)4 + (1 + 3𝑥)5(1) 

      = (1 + 3𝑥)4(15𝑥 + 1 + 3𝑥) 

      = (1 + 3𝑥)4(1 + 18𝑥) 

 

       b) 𝑦 = 2𝑥(1 + 3𝑥2)3 

           
𝑑𝑦

𝑑𝑥
= 2𝑥(18𝑥(1 + 3𝑥2)2 + 2(1 + 3𝑥2) 

      = (1 + 3𝑥2)2(36𝑥2 + 2(1 + 3𝑥2)) 

      = (1 + 3𝑥2)2(42𝑥2 + 2) 

      = 2(1 + 3𝑥2)2(21𝑥2 + 1) 

 

 

 



 

 

 

        c) 𝑦 = 𝑥3(2𝑥 + 6)4 

            
𝑑𝑦

𝑑𝑥
= 𝑥3(8(2𝑥 + 6)3 + 3𝑥2(2𝑥 + 6)4 

        = 𝑥2(2𝑥 + 6)3(8𝑥 + 3(2𝑥 + 6)) 

      = 𝑥2(2𝑥 + 6)3(14𝑥 + 18) 

      = 𝑥2(23)(𝑥 + 3)3(2(7𝑥 + 9)) 

      = 16𝑥2(𝑥 + 3)3(7𝑥 + 9) 

 

         d) 𝑦 = 𝑒−2𝑥(2𝑥 − 1)5 

            
𝑑𝑦

𝑑𝑥
= 𝑒−2𝑥(10(2𝑥 − 1)4 + (2𝑥 − 1)5(−2𝑒−2𝑥) 

      = 𝑒−2𝑥(2𝑥 − 1)4(10 − 2(2𝑥 − 1)) 

      = 𝑒−2𝑥(2𝑥 − 1)4(12 − 4𝑥) 

                 = −4(𝑥 − 3)(2𝑥 − 1)𝑒−2𝑥  

 

         e) 𝑦 = 𝑠𝑖𝑛 2𝑥 𝑐𝑜𝑠 3𝑥 

            
𝑑𝑦

𝑑𝑥
= 𝑠𝑖𝑛 2𝑥 (−3 𝑠𝑖𝑛 3𝑥) + 𝑐𝑜𝑠 3𝑥 (2 𝑐𝑜𝑠 2𝑥) 

         = 2 𝑐𝑜𝑠 2𝑥 𝑐𝑜𝑠 3𝑥 − 3 𝑠𝑖𝑛 2𝑥 𝑠𝑖𝑛 3𝑥 

 

         f) 𝑦 = 𝑒𝑥 𝑠𝑖𝑛 𝑥 

           
𝑑𝑦

𝑑𝑥
= 𝑒𝑥 𝑐𝑜𝑠 𝑥 + 𝑠𝑖𝑛 𝑥 𝑒𝑥 

                 = 𝑒𝑥(𝑠𝑖𝑛 𝑥 + 𝑐𝑜𝑠 𝑥) 

 

 

 

 

 



 

 

The Quotient Rule 

 

Q1) a) 𝑓(𝑥) =
4𝑥 

2𝑥3 

          𝑓′(𝑥) =
(4)(2𝑥3) − (6𝑥2)(4𝑥)

(2𝑥3)2  

                      =
8𝑥3 − 24𝑥3

4𝑥6  

                      = −
4

𝑥3 

 

          

        b) 𝑦 =
7𝑥

3𝑥 + 1
 

           
𝑑𝑦

𝑑𝑥
=

(7)(3𝑥 + 1) − (3)(7𝑥)

(3𝑥 + 1)2  

                 =
21𝑥 + 7 − 21𝑥

(3𝑥 + 1)2  

                 =
7

(3𝑥 + 1)2 

       

        c) 𝑦 =
𝑥2

5 − 4𝑥
 

          
𝑑𝑦

𝑑𝑥
=

(2𝑥)(5 − 4𝑥) − (−4)(𝑥2)

(5 − 4𝑥)2  

               =
10𝑥 − 8𝑥2 + 4𝑥2

(5 − 4𝑥)2  

               =
10𝑥 − 4𝑥2

(5 − 4𝑥)2  

 

   d) 𝑓(𝑥) =
𝑥2 − 5𝑥

𝑥3  

      𝑓′(𝑥) =
(2𝑥 − 5)(𝑥3) − (3𝑥2)(𝑥2 − 5𝑥)

(𝑥3)2  

                  =
2𝑥4 − 5𝑥3 − 3𝑥4 + 15𝑥3

𝑥6  

                  =
10𝑥3 − 𝑥4

𝑥6 =
10 − 𝑥

𝑥3  

 

     e) 𝑓(𝑥) =
2𝑥3 + 4

𝑥2 − 3
 

        𝑓′(𝑥) =
6𝑥2(𝑥2 − 3) − (2𝑥)(2𝑥3 + 4)

(𝑥2 − 3)2  

                    =
6𝑥4 − 18𝑥2 − 4𝑥4 − 8𝑥

(𝑥2 − 3)2  

                    =
2𝑥4 − 18𝑥2 − 8𝑥

(𝑥2 − 3)2
 

 

  

 

 

 

   

f) 𝑦 =
𝑥−2 − 7

𝑥−3
 

     
𝑑𝑦

𝑑𝑥
=

(−2𝑥−3)(𝑥−3) − (−3𝑥−4)(𝑥−2 − 7)

(𝑥−3)2  

          =
−2𝑥−6 + 3𝑥−6 − 7𝑥−4

𝑥−6  

          =
𝑥−6 − 7𝑥−4

𝑥−6
= 1 − 7𝑥2 

 

 

 

 

 

 



 

 

 

Q2) a) 𝑦 =
5𝑥

𝑥 + 1
 

           
𝑑𝑦

𝑑𝑥
=

5(𝑥 + 1) − 5𝑥

(𝑥 + 1)2  

                =
5

(𝑥 + 1)2 

 

      

 

  

 

        b) 𝑦 =
𝑥 + 3

2𝑥 + 1
 

            
𝑑𝑦

𝑑𝑥
=

(1)(2𝑥 + 1) −(2)(𝑥 + 3)

(2𝑥 + 1)2  

       =
2𝑥 + 1 − 2𝑥 − 6

(2𝑥 + 1)2  

       = −
6

(2𝑥 + 1)2 

c) 𝑦 =
3𝑥2

(2𝑥−1)2 

         
𝑑𝑦

𝑑𝑥
=

(6𝑥)(2𝑥 − 1)2 − 4(2𝑥−1)(3𝑥2)

(2𝑥−1)4  

    =
6𝑥(2𝑥 − 1)((2𝑥 − 1) − 2𝑥)

(2𝑥−1)4  

    =
−6𝑥(2𝑥 – 1)

(2𝑥 – 1)4  

               = −
6𝑥

(2𝑥 − 1)3 

 

     d) 𝑦 =
𝑒4𝑥

𝑐𝑜𝑠 𝑥
 

         
𝑑𝑦

𝑑𝑥
=

4𝑒4𝑥 𝑐𝑜𝑠 𝑥 − (𝑠𝑖𝑛 𝑥)𝑒4𝑥

𝑐𝑜𝑠2 𝑥
 

    =
𝑒4𝑥(4 𝑐𝑜𝑠 𝑥 − 𝑠𝑖𝑛 𝑥)

𝑐𝑜𝑠2 𝑥
 

 

 

     e) 𝑦 =
𝑙𝑛 𝑥

𝑥 + 1
 

         
𝑑𝑦

𝑑𝑥
=

(
1

𝑥
)(𝑥 + 1) − 𝑙𝑛 𝑥

(𝑥+1)2  

              =
(1 + 

1

𝑥
) − 𝑙𝑛 𝑥

(𝑥+1)2  

   =
1

𝑥(𝑥 + 1)
−

𝑙𝑛 𝑥

(𝑥+1)2 

f) 𝑦 =
(𝑒𝑥+3)3

𝑐𝑜𝑠 𝑥
 

𝑑𝑦

𝑑𝑥
=

3𝑒𝑥(𝑒𝑥 + 3)2 𝑐𝑜𝑠 𝑥 − (− 𝑠𝑖𝑛 𝑥)(𝑒𝑥 + 3)3

𝑐𝑜𝑠2 𝑥
  

 =
(𝑒𝑥 + 3)2(3𝑒𝑥 𝑐𝑜𝑠 𝑥 + (𝑒𝑥 + 3) 𝑠𝑖𝑛 𝑥)

𝑐𝑜𝑠2 𝑥

 

        

 


