Assignment #2 of MTH301

(Fall 2004)
    Total Marks: 30 

     Due Date 29-10-2004
 Question #1
     If
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Solution:-  
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First we differentiate partially with respect to z.
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Now differentiate partially with respect to y 
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Differentiate again partially with respect o x.
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Hence


[image: image7.wmf]246

105

zyx

fxyz

=


Question #2

Check whether the function 
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 satisfies the Laplace’s equation. Justify your answer. 
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Solution;-
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To satisfy the Laplace’s equation we have to check 
[image: image10.wmf]0

xxyy

ff

+=


Differentiate (I) partially with respect to x 
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Now differentiate partially again with respect to x
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Similarly, we can find  
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, that is 
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Adding (II) and (III), we have 
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Hence the function 
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 satisfies the Laplace’s equation.

Question #3
    Find    
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    by the chain rule.
 If  
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Solution;-      
By chain rule we know 
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Then equations (i), becomes
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Now
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Then (ii) becomes,
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Question #4
   The volume of the frustum of a cone is                                                    
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Find the rate of change of the volume
With respect to each of its dimensions 
if the other dimensions are held constant.
Also determine the values of these rates of the change when R=8, r = 4 and h = 6.
Solution:-

Volume of a cone’s frustum is ,
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Change in volume with respect to “h”, keeping r and R fix
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Substituting the values of R=8, r=4, h=6, then we will get, 
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Change in volume with respect to “R”, keeping h and r fix
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Substituting the values of R=8, r=4, h=6, then we will get, 
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Change in volume with respect to “r”, keeping h and R  fix ,
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Substituting the values of R=8, r=4, h=6, then we will get, 
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