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GIVE DETAILED EXPLANATIONS FOR YOUR ANSWERS. THERE ARE FOUR PROBLEMS. EACI IS WORTH 25 POINTS.

1. The graph in Figure | shows the contour line at level 0 of a plane. 'I'his plane also passes through the point
(-1,1,1).
{a) Find the equation z = ax + by + ¢ of this plane.
(b} Determine the intercepts of this plane with the coordinate axes z, y and z.
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Figure 1: Problem 1 ?Figure 2 l%’roblemi

2. There are 10 vectors in Figure 2. Two black vectors are the coordinate vectors ? and j The eight gray
vectors form a regular octagon. Express all eight gray vectors in terms of @ and 3
3. Consider the following two functions f(z,y) = —\/g%y? and gle,y) = -—-—\/ﬂ)zy—~+—y2
functions are given in Figures 3 and 4.
{(a) One of these functions does not have a limit as (x,y) — (0,0}. Determine which one and justify your
claim by using lines y = mx.
(b) One of these functions does have a limit as (z,y) — (0,0). Determine which one and based on its graphww_w

given below state what is the limit.
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The graphs of these
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Figure 3: f(x,y) or g(z,vy) Figure 4: f(z,y) or g(z,y)
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4. The table below gives eight functions of three variables. Fach function is labeled by a capital letter from A

to H.
-2 @) wedr-p -2 |QYmdt=s | (D) w2
(E)l/w=—x2+y2+z2 (F)l'/t‘:u::rQ—y?—z (Mz (H)%Zﬂinryz—z

For six out of the eight functions given above I created the level surfaces corresponding to w = 1. These
six level surfaces are pictured below.

Match six of the above functions with their level surfaces pictured below. Mark the box containing the level
surface by the letter corresponding to the function whose level surface with w = 1 is given in the picture.
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