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Partial Differentiations 

 
The Gradient & Directional Derivative 
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Ex.1: 

 Find  D.D.  of   zxyf  23x    at  (1, 1, 0)   in the direction of   

 632 kjiA


  

 
Sol.: 
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Maxima, Minima & Saddle point 

 

 

   y)(x,f    will have  M  ,  m, S  according to: 

1)   0  ,   0  yx ff     to find the suggested point  (a,b). 

2)   0)( 2

yy xyxx fff       

 

 Then (a,b) is   M  or  m  according to xxf   negative or positive. 

 

3)   0)( 2

yy xyxx fff   

 

          Then (a,b) is   a saddle point. 

4)   0)( 2

yy  xyxx fff  

 
 
 

 
Ex.1:    Locate   M,m &  S  (if any) 
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multi (1)  by  2  + (2) 
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Since   m    is   (-2,-2)            0 xxf  

 

 

Ex.2:    Locate   M,m &  S  (if any) 
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point   saddle a  is   (0,0)  
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i)    if   m    is      a)(a,           0         0     xxfa   

ii)   if  M    is      a)(a,           0          0     xxfa  

 
 

 
Problems: 

 

Find     
z

f

y

f

x

f












   ,      ,     

1)     
x

y
zzyxf 1-sin ),,(   

2)     
22 yx

cos2y)-x(2
),,(


zyxf  



Mathematics: Lecture 13                                                                         
Partial Differentiations:                                                                    مدرس مساعد  بشرى عبد اللطيف  

 

4 
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7) Find the directional derivative of  
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y
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direction of   jiA
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8) In which direction is the directional derivative of   
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9) The D.D. of   ),( yxf   at  )2,1(0p   in the direction towards  )3,2(1p   is  

22    and the D.D.     at  )2,1(0p   towards  )0,1(2p   is  -3  ,   find  D.D.  at  

0p    towards the origin. 

 

 
 
 

 
 

References: 
 

1- calculus & Analytic Geometry (Thomas). 

2- Calculus (Haward Anton). 
3- Advanced Mathematics  for Engineering Studies )أ. رياض احمد عزت( 

 


