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I. Find the gradient of the function 𝑓: 

 
II. Prove the following formulae: 

 
III. Find the gradient and its value at 𝑃: 

 
IV.  

 
V.  

 
VI.  

 
 

 

 



VII.  

 
VIII.  

 
IX.  

 
X.  

 
 

 

 

 

 

 

 

 

 



XI.  

  
XII.  

 
XIII.  

 
XIV.  

 
 

 



XV.  

 
XVI.  

 
 

 

 

 

 

 

 

 

 

 



XVII.  

 

 
XVIII.  

 
 

 

 

 

 

 



XIX.  

 
XX.  

  (Page 496 on Ref. 3.) 

XXI.  

 



XXII.  

 
XXIII.  

 
 

 

 

 

 

 

 

 

 

 

 

 



XXIV.  

 
XXV.  

 
 

 

 

 

 

 

 

 

 

 



 

XXVI.  

 
XXVII.  

 
XXVIII.  

 
XXIX.  

 
 

 

 

 

 

 

 

 



XXX.  

 

 
XXXI.  



 
XXXII.  

 
 

 

 

 



XXXIII.  

 
XXXIV.  

 
XXXV.  

 
 

 

 

 

 

 



XXXVI.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



References: 

1. Advanced Engineering Mathematics by Erwin Ereyszig (Tenth Edition) 

2. Introduction to Ordinary Differential Equations by Shepley L. Ross (4th Edition) 


