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1. Find equations for the planes described below. Express your answers in the form
ax + by + cz + d = 0.

a. The plane passing through the points (−4,−5, 2), (−2, 1, 3) and (0, 3,−4).

b. A plane parallel to x + 2y + 2z = 3, whose distance to this plane is 2 units.



2. Find parametric equations for the tangent line to the curve with parametric equations

x = 1 + 2
√

t

y = t3 − t

z = t3 + t

at the point (3, 0, 2).

3. Find r(t) if r′(t) = 2ti + 3t2j +
√

tk and r(1) = i + j.



4. If a and b are vectors, show that |a + b|2 + |a− b|2 = 2|a|2 + 2|b|2.

5. Match the following functions with their graphs and contour maps (shown on the following
page). You do not need to justify your answers.

Function Graph Contour Map
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6.

a. If z = u
√

v − w, find
∂ 3z

∂u ∂v ∂w
.

b. If u = r ln(rs2t3), find
∂ 3u

∂r ∂s2
.



7. The diagram below shows the contour map of a function f(x, y). Use the diagram to
determine the sign of the indicated partial derivatives of f . You do not need to justify your
answers.
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a. fx(a, b)

b. fy(a, b)

c. fxx(a, b)

d. fyy(a, b)

e. fxy(a, b)

8. Let

f(x, y) =





x2y

x2 + y2
if (x, y) 6= (0, 0),

0 if (x, y) = (0, 0).

a. Show that f is continuous at (0, 0).



b. Compute fx(x, y) for (x, y) 6= (0, 0).

c. Compute fx(0, 0) using the limit definition of the partial derivative.

d. Show that fx(x, y) is not continuous at (0, 0).
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