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1. (a) Evaluate the indicated limit or explain why it does not exist. 
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    (b) Calculate the first partial derivatives of the given function at (0, 0), i.e., (0,0)xf  and (0,0)yf . 
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   Solution 
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Find the limit along the line y = 0 (the y–axis):  
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. Then the value of the limit is 0 as x  0. 

Find the limit along the parabola y = x
2
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. Then the value of the limit is 1/2 as x  0. 

 Thus, since the value of the limit is different along two different paths, we know that the 

limit does not exist. 
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2. Given the function 
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    (a) Find the directional derivative of  the function ( , )f x y  at the point (2, 0) in the direction of  

         the vector 3i j . 

    (b) Find the equations of the tangent plane and normal line to the graph of the function ( , )f x y  at  

          the point (2, 0). 
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(b)  The equation of the tangent plane: 
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The equation of the normal line: 
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3. (a) Find and classify the critical points of the given function 4 2( , ) 2 4f x y x y xy   . 

 

    (b) Find the maximum and minimum of  the function ( , ) 6 7f x y x y    on 2 23 13x y   by  

          using the method of Lagrange multipliers. 
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 For critical points:  
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At (0, 0):  
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When  = –1/2 we get x = 1 and y = 2. When  = 1/2 we get x = –1 and y = –2. The points are (1, 2) 

and (–1, –2). Then f(1, 2) = 6 (maximum) and  f(–1, –2) = –20 (minimum). 

 

 

 



4. (a) Sketch the domain of integration and evaluate the given iterated integral 
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(b)  Polar coordinates: 
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