MA104 Quiz #9 Solution
1.  Near a buoy, the depth of a lake at the point with coordinates 
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 are measured in meters.  A fisherman in a small boat starts at the point 
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 and moves toward the buoy, which is located at the origin.  Is the water under the boat getting deeper or shallower when he departs?  Explain. 
▼f = < .04x , -.003y2 >;  ▼f |(80,60) = < 3.2 , -10.8 >
u = < 0 – 80 , 0 – 60 > / 100 = < -.8 , -.6 >
Duf(x,y) = (3.2)(-.8) + (-10.8)(-.6) = -2.56 + 6.48 = 3.92
Since the problem describes the depth as a positive quantity, a more positive value for z means deeper water.  Also, if the slope is a positive quantity, you are going from an area of shallower water to an area of deeper water (greater depth).

For this problem, Duf(80,60) = 3.92.  Therefore, the boat is going from shallower water to deeper water as it moves toward the buoy.
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In[4]:= ContourPlot[f[x, v], {x, 0, 80}, {y, O, 80}, ContourLabels » Automatic]
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Bonus:  (+2)

Find the critical points of the function 
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fx  = 3x2 - 3y
fy = 3y2 – 3x

Set each of these equal to zero to determine the critical points (x,y).

3x2 - 3y = 0 → y = x2
3y2 – 3x = 0 → 3x4 – 3x = 0 → x(3x3 – 3) = 0 → x = 0, or 3x3 – 3 = 0 → x = 0, 1
When x = 0, y = 0.  When x = 1, y = 1.  Therefore the two critical points are (0,0) and (1,1).
Extra Bonus (+2)

Use the Second Derivatives Test to classify the critical points (max, min, or saddle).
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fxy = -3
fxx |(0,0) = 0





fxx |(1,1) = 6

fyy |(0,0) = 0





fyy |(1,1) = 6

fxy |(0,0) = -3





fxy |(1,1) = -3
D = (fxx |(0,0))( fyy |(0,0)) – (fxy |(0,0))2


D = (fxx |(1,1))( fyy |(1,1)) – (fxy |(1,1))2
    = (0)(0) – (-3)2




    = (6)(6) – (-3)2
    = -9






    = 36 -9
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D(0,0) < 0





D(1,1) > 0
fxx(0,0) = 0





fxx(1,1) > 0
***  Second Derivatives Test *** If D(a,b) < 0, then f(x,y) has a saddle point at (a,b).  If D(a,b) > 0, and fxx(a,b) > 0, then f(x,y) has a local minimum at (a,b).  If D(a,b) > 0, and fxx(a,b) < 0, then f(x,y) has a local maximum at (a,b).  
Therefore, the point (0,0) is a saddle point and the point (1,1) is a local minimum.
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