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3(d). Product Rules 

The calculation of ordinary derivatives is facilitated by a number of general rules, such as 

the sum rule:                             ,
dx
dg

dx
dfgf

dx
d

  

the rule for multiplying by a constant:      ,
dx
dfkkf

dx
d

  

the product rule:                          ,
dx
dfg

dx
dgffg

dx
d

  

and the quotient rule:     .2g
dx
dgf

dx
dfg

g
f
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d 
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Similar relations hold for the vector derivatives. Thus,  

                               ,,  gfgf  

                             ,  

and  

               ,,,  kkkkfkkf  

as you can check for yourself. The product rules are not quite so simple. There are two 

ways to construct a scalar as the product of two functions:  

   f g (product of two scalar functions),  

     (Dot product of two vectors), 

and two ways to make a vector: 

                                     f  (Scalar time’s vector),  

     (Cross product of two vectors), 

Accordingly, there are six product rules, 

 Two for gradients 

(i)   ,fggffg   

(ii)           ,  

 

http://www.physicsbyfiziks.com
mailto:fiziks.physics@gmail.com


fiziks 
Institute for NET/JRF, GATE, IIT-JAM, M.Sc. Entrance, JEST, TIFR and GRE in Physics 

 

H.No. 40-D, Ground Floor, Jia Sarai, Near IIT, Hauz Khas, New Delhi-110016 
Phone: 011-26865455/+91-9871145498 

Website: www.physicsbyfiziks.com  | Email: fiziks.physics@gmail.com  
2 

 

Two for divergences 

(iii)      ,fff   

(iv)      ,  

And two for curls 

(v)      ,fff   

(vi)          ,  

It is also possible to formulate three quotient rules:  

,2g
gffg

g
f 


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

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
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