Math 263:  questions for class discussion   
25 January 2019
Level Sets, Partial Derivatives,
Tangent planes
[image: ]
(a) ContourPlot[2 Cos[x] + 7 Sin[x], {x, -Pi, 2 Pi}, {y, -Pi, 2 Pi}, 
Axes → True, ContourStyle → {Red, Dashed}]
1. Draw level curves for each of the following functions:
(a)   z = x + y + 3
(b)   z = x2 + y2
(c)   z = x2 – y2
(d)   z = x2 + y
(e)   z = -xy
(f) [bookmark: _GoBack]  z = x3 – 1 
(g)   z = 4x2 + 9y2 + 1
(h)   
(i) 
(j)   
2. Draw level surfaces for each of the following functions of three variables
(a)   w = x2 + y2 + z2
(b)    w = 4x2 + y2 + 9z2
(c)   w = –x2 – y2 – z2
(d)   w = x + 2y – 3z 
(e)   w = x2 + y2
3.  Find a function w = f(x, y, z) that has the given level surface:
(a) z = 4x – 9y
(b) x2 + y2 + z2 = 25
(c)  
(d)  z2 = x2 + y2 
4.  Find the domain and range of each of the following functions:
(a)   f(x, y) = y – x + 1
(b) 
(c)   g(x, y) = 4x2 + 25y2 + 3
(d)   H(x, y) = x2 – y2 + 3
(e)   F(x, y) = xy
(f)   G(x, y) = ln(x2 + y2)
(g)    
(h)   
(i) 
(j) 
5.  Compute each of the following limits or explain why the limit fails to exist:


                        


                            


                   


             


6.   For each function below, compute the partial derivatives


(a) z = ax + by + c
(b) z = ln(x2y3)
(c)   z = x sin(x + y)
(d)   z = (y + x5)ex+5y
7.   Find an equation of the tangent plane to each of the following surfaces at the given point:
P(a)    z = x + 3y + 7 at P = (1, 2)
(b)    z = y2 – x2   at the origin
(c)    z = ln(x + y) + xey  at Q = (1, 0)
(d)    z = sin(3x + 4y)  at the origin
8.    Now we will exploit the fact that the tangent plane is the best linear approximation to a surface at a given point.
(a)   By roughly how much will f(x, y) = x (x2 + y2)1/2 change as one moves from point P = (4, 3) a distance ds = 0.1 unit in the direction of the vector a = 2i – 3j ?   Compare this to the actual value of the change.
(b)  By roughly how much will g(x, y) = ex cos y change as one moves from the origin a distance ds = 0.2 unit in the direction of the vector b = 5i + 12j ?   Compare this to the actual value of the change.
     [image: ]

[image: ]



The quarrel [between Newton and Leibniz] is simply the expression of evil weaknesses and fostered by vile people.  Just what would Newton have lost if he had acknowledged Leibniz's originality? Absolutely nothing!  He would have gained a lot.  And yet how hard it is to acknowledge something of this sort: someone who tries it feels as though he were confessing his own incapacity. ... It's a question of envy of course. And anyone who experiences it ought to keep on telling himself: "It's a mistake! It's a mistake! -- "

- Ludwig Wittgenstein (1947)
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