
Worked Solutions 

  
Pure Maths, Differential Calculus,                            sheet PM-DIFF-PR-01 

 

The Product Rule  Q.1 

 

 

differentiate the function           𝑦 = 𝑥𝑐𝑜𝑠 𝑥( )
 

The Product Rule states that if            𝑦 = 𝑢 𝑥( ) · 𝑣 𝑥( )
 then: 

 𝑑𝑦
𝑑𝑥 = 𝑑𝑢

𝑑𝑥 · 𝑣 𝑥( ) + 𝑢 𝑥( ) · 𝑑𝑣
𝑑𝑥

 

let                                   then          𝑢 𝑥( ) = 𝑥 𝑑𝑢
𝑑𝑥 = 1

and                       then          𝑣 𝑥( ) = 𝑐𝑜𝑠 𝑥( ) 𝑑𝑣
𝑑𝑥 =− 𝑠𝑖𝑛 𝑥( )

 

substituting into the Product Rule equation(above), 

 

  𝑑𝑦
𝑑𝑥 = 1 · 𝑐𝑜𝑠 𝑥( ) + 𝑥 · − 𝑠𝑖𝑛 𝑥( )( )



simplifying the expression: 
 
 

 𝑑𝑦
𝑑𝑥 = 𝑐𝑜𝑠 𝑥( ) − 𝑥𝑠𝑖𝑛 𝑥( )

 

 

 

 


