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1. (20 points) Let L be the line that passes through the origin and parallel to the line of

intersection of the planes

x + 2y − z = 2 and 2x− y + 4z = 5.

Write an equation of L.



2. (20 points) Compute the following limits if exists, else show that the limit does not

exist:

(a) lim
(x,y)−→(0,0)

xy2√
x2 + y2

(b) lim
(x,y)−→(0,0)

sin(
√

x2 + y2)

x2 + y2

(c) lim
(x,y)−→(0,0)

x3y

2x6 + y2



3. (20 points) Given

f(x, y, z) =
1√

x2 + y2 + z2
,

calculate

f11(x, y, z) + f22(x, y, z) + f33(x, y, z).



4. (20 points) (a) Use the definition of differentiability to show that if f is differentiable

at some point (a, b) in its domain, then f is continuous at (a, b).

(b) Is the function f(x, y) = sin(
√
x2 + y2) differentiable at (0, 0)? Why?



5. (20 points) Find an equation of the tangent plane AND normal line to the surface

z sin(x + y2) − 2x2 + ez = 0

at the point (−1, 1, ln(2)).


