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Step 3- multiply diagonally and add  

If we take the example of 𝑓(𝑥) = 𝑥𝑠𝑖𝑛(𝑥)          

Step 1-  

            𝑢 = 𝑥 𝑎𝑛𝑑 𝑣 = sin (𝑥)           the order doesn’t matter 

Step 2 and 3 –  

               𝑢 = 𝑥               𝑣 = sin(𝑥) 

           

  

              𝑢′ =   1                𝑣′ = cos (𝑥)  
 

The product rule is 𝑓(𝑥) = 𝑢(𝑥)𝑣(𝑥)  𝑡ℎ𝑒𝑛 𝑓′(𝑥) = 𝑣𝑢′ + 𝑢𝑣′   

Again, the order of this doesn’t matter 

Now let’s look at fractions in the form 𝑓(𝑥) =
𝑢(𝑥)

𝑣(𝑥)
             the order of this does matter, the 

numerator should always be u(x) and denominator v(x), this is the quotient rule 

Again 3 steps  

Step1- state 𝒖(𝒙) =                   𝒗(𝒙) = 

Step2- differentiate 𝒖(𝒙) 𝒂𝒏𝒅 𝒗(𝒙) 

Step3- diagonally multiply (like for the product rule) except subtract and divide by (𝒗(𝒙))𝟐 

For example, let’s take 𝑓(𝑥) =
3𝑥2

cos(𝑥)
 

Put this in the form 𝑓(𝑥) =
𝑢(𝑥)

𝑣(𝑥)
 

𝑢(𝑥) = 3𝑥2                                    𝑣(𝑥) = cos (𝑥)  
Find the derivatives  

𝑢(𝑥) = 3𝑥2                               𝑣(𝑥) = cos (𝑥) 

 

                𝑢′(𝑥) = 6𝑥                                𝑣′(𝑥) = −sin (𝑥) 

So 𝑓(𝑥) =
𝑢(𝑥)

𝑣(𝑥)
                             𝑓′(𝑥) =

𝑣𝑢′−𝑢𝑣′

𝑣2  

So 𝑓(𝑥) =
3𝑥2

cos(𝑥)
                           𝑓′(𝑥) =

(6𝑥𝑐𝑜𝑠(𝑥)−−3𝑥2 sin(𝑥))

cos2(𝑥)
=

6𝑥𝑐𝑜𝑠(𝑥)+3𝑥2 sin(𝑥)

cos2(𝑥)
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