Math 6C – Chapter 12 – Take-Home Quiz

Turn in both the usual scanner form, along with ALL of your work.   
Your work should be neat and easy to read, or it will not be accepted.  
___________________________________________________________________

1.   Find 
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 for the function  g(x, y) = ln(x2 + y2).      Then   gx(1, 1) = ?

       (a)   1             (b)   –1             (c)   2                (d)   –2               (e)   1/2

___________________________________________________________________

2.   For the function g of problem #1, compute  
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.   Then gyx(1, 2) = ? 

       (a)  –8/9          (b)   –4/25         (c)   –8/25          (d)   –4/9           (e)   –2/3

___________________________________________________________________

3.   Find the linearization of  f (x, y, z) = xz2 – y2cos(z)    at (1, 1, ).     L(x,y,z) = ? 

       (a)  1 – 2 x – 2 y –2 z             (b)   1 – x – 2 y – z             (c)   1 – x – 2 y 

                                     (d)   1 – 2 y                     (e)   1 – 2 x           

___________________________________________________________________

4.   For the function h(x, y) = e2x+y, find the best quadratic approximation at 
      the point   (0, 0).      Q(x,y) = ?

       (a)  1 + 2x + y + 2x2 + 2xy + (1/2)y2            (b)   1 + 2x + y + 2x2 + xy + (1/2)y2 

       (c)  1 + x + 2y + 2x2 + 2xy + (1/2)y2            (d)  1 + 2x + 2y + 2x2 + 4xy + (1/2)y2
                                     (e)  1 + 2x + y + 2x2 + (1/2)xy + y2 ______________________________________________________________________

5.   f (x, y, z) =  x y 2 – y z + x 2 z  .    Find the gradient of   f   at   (1,1,1).

      The y-component of this gradient is  _____ .

     (a)  0                           (b)  1                          (c)  2                            (d)  3                           (e)  none of these

______________________________________________________________________

6.   Find the directional derivative of the  f  in problem #5, in the direction of 
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      at the point  (1,1,1).          
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     (a)  0                        (b)  
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_____________________________________________________________________

7.   Find the equation of the tangent plane to  x2 – y2 + z2  =  4    at the point  ( 1, 1, 2 ).

       (a)   x + y + 2 z = 6             (b)   x – 2 y + z =  0                (c)   2 x – y + z  =  3     

    
                            (d)   x + y – 2 z  =  4             (e)   x – y + 2 z = 4

_____________________________________________________________________

_____________________________________________________________________

8.   Find the linearization of   f (x, y, z) = x y z + 1   at  (1, 2, 3).         L(x, y, z) =
    (a)  3 x + 2 y + z  - 3           (b)  6 x + 2 y + 3 z  - 12            (c)  6 x + 3 y + 2 z  - 11 

                    (d)  2 x + 6 y + 3 z  - 16              (e)  2 x + 3 y + 6 z  - 19

_____________________________________________________________________

9.   Find the maximum value of     f (x, y, z) = x + y z     on the sphere   x 2 + y 2 + z 2 = 3.

         (a)  0                      (b)  1                       (c)  2                           (d)  3                                  (e)  4

_____________________________________________________________________

10.  If a triolic field intensity is described by  T(x, y, z) = sin(xyz),  then the triolic field is 
       increasing at (1, 2, /2) most rapidly in the direction of . . .

     (a)  
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_____________________________________________________________________

11.  How fast is the triolic field increasing in the direction you found in #10?  (approximately)

        (a)  4.0149             (b)  4.0491              (c)  4.0419            (d)  4.0914                (e) 4.0941                
_____________________________________________________________________

12.  Find the tangent plane to the surface defined by 
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 at  (1,0,0).
        (a)  2x –y –1           (b)  2x –y –2            (c)  x –2y –1          (d)  x –y –1              (e)  x +2y –1                
_____________________________________________________________________

13.  Let  T(x, y, z) = x2yz  describe the temperature at (x, y, z).   How hot is the hottest spot on the 
       surface implicitly defined by  
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_____________________________________________________________________

14.  Find the maximum of  x + y + z  subject to the constraint  
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         (a)  1              (b)  2                       (c)  3                      (d)  4                      (e)  There is no maximum

_____________________________________________________________________

15.  Find the equation of the tangent plane to the surface   
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 at  (1,1,1).
          (a)  2x + y – 4z = –1               (b)  –4x + 2y + z = –1                (c)  2x – 4y + z = –1          
                               (d)  x + 2y – 4z = –1                 (e)  x – 4y + 2z = –1          _____________________________________________________________________

16.  Find any local extrema and saddle points of    
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        (a)   (0,–1) : minimum               (b)  (0,–1) : maximum               (c)  (1,–1) : minimum               
                              (d)  (0,–1) : saddle point                 (e)  (1,–1) : saddle point               _____________________________________________________________________

_____________________________________________________________________

17.  Find any local extrema and saddle points of   
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   over the open 
       rectangle defined by    0 < x < 3,    0 < y < 3.   Give the value of the function at this 
       point, and classify it as a saddle point, local maximum or local minimum:
        (a)   (/2, 1) : saddle point              (b)  (1, /2) : maximum             (c)  (1, /2) : minimum

                              (d)  (/2, 1) : maximum                 (e)  (2, /2): saddle point               _____________________________________________________________________

18.  Find the absolute maximum of   
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   over the rectangle defined by
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.    The highest elevation on the graph of z = g(x,y)  above this 
       closed rectangle in the xy-plane is  _____ .
        (a)  3                    (b)  3 sin(3)                     (c)  4                 (d)  1                     (e)  4 sin(3)               _____________________________________________________________________

19.  Find the absolute minimum of   
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   over the rectangle defined by
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.    The lowest elevation on the graph of z = g(x,y)  above this 
       closed rectangle in the xy-plane is  _____ .
        (a)  –3                    (b)  –3 sin(3)                  (c)  –4               (d)  –1                   (e)  –4 sin(3)               _____________________________________________________________________

20.  How many local extrema and saddle points has   
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         (a)  0                       (b)  1                       (c)  2                   (d)  3                         (e)  4               _____________________________________________________________________
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A graph of one of the functions featured on this test…  Can you guess which one?   ;-)
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