
5. The image at below is a contour map of the big island of Hawaii. It shows level curves on
the surface of the island.

(a) Where is a (mostly) flat spot on the island?

(b) Where are some steep places on the island?

6. Match the following 3D graphs with their level curves.



7. The graph of f(x, y) = −3xe−x2−y2 is pictured below.

(a) Sketch the level curves of f .

(b) Suppose you fix x = 0. What does the cross-section of the graph look like for x = 0?
This is called the x = 0 trace of the graph.

(c) Now fix y = 0. What does the y = 0 trace look like?



Vectors

1. Let A = (2, 0) and B = (6, 3).

(a) Draw the vector from A to B (which we will call u =
−−→
AB).

x

y

(b) We write u = �4, 3�. Why do use that notation?

(c) Suppose C = (1,−2) and the vector from C to D has the same length and direction � Vectors
−→
AB and−−→

CD are said to be
equal.

as the vector u. Find the coordinates of point D.

2. Now suppose A = (12,−5) and B = (−10, 8).

(a) Suppose u is the vector from A to B. If u = �x, y�, find x and y.

(b) Suppose v is the vector from B to A. If v = �x, y�, find x and y.

(c) Are u and v equal? Why or why not?

3. Consider the vectors u = �4, 1� and v = �1, 2�.

(a) Compute the sum u+ v. � Make your best
guess as to HOW to
add two vectors.

(b) Sketch u, v, and u+v on the grid below (emanating from the origin). Geometrically,
how are these three vectors related to each other?

(c) Use your sketch to explain why u+ v = v + u.
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4. Now let’s move up to THREE DIMENSIONS! Draw the vectors u = �1, 2, 3� and
v = �1, 5, 3� below.
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5. (a) The vector u = �4, 2� is drawn below. What is the length of u? How did you compute
its length?
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(b) Make a conjecture with your table partners: How do you compute the length
of the 2-dimensional vector �a, b�?

(c) Make a conjecture with your table partners: How do you compute the length
of the 3-dimensional vector �a, b, c�?

Notation Alert: For convenience, we give special names to two important 2D vectors:

i = �1, 0� j = �0, 1�

In 3D we give special names to three important vectors:

i = �1, 0, 0� j = �0, 1, 0� k = �0, 0, 1�

6. Write the vectors u = �4, 2� and v = �4, 2,−7� in terms of i, j, and k.



Mathematica Demonstrations
In[ ]:= Plot3D[{z = Sqrt[1 - x^2], z = -Sqrt[1 - x^2]}, {x, -1, 1},

{y, -1, 1}, PlotRange → {-1, 1}, AxesLabel → Automatic, AspectRatio → 1]

Out[ ]=

In[ ]:= ContourPlot3D[x^2 + z^2 ⩵ 1, {x, -1, 1}, {y, -1, 1}, {z, -1, 1}, AxesLabel → Automatic]

Out[ ]=

In[ ]:= Manipulate[Show[ParametricPlot3D[{r Cos[t], r Sin[t], 1.5 r}, {r, 0, 2}, {t, 0, 2 Pi}],

Plot3D[h, {x, -2, 2}, {y, -2, 2}, ColorFunction → Blue]], {h, -2, 2}]

Out[ ]=

h



In[ ]:= ManipulatePlot3Dx^2  2 + y^2  2, h, {x, -2, 2},

{y, -2, 2}, AxesLabel → Automatic, BoxRatios → Automatic, {h, -2, 2}

Out[ ]=

h

In[ ]:= ManipulatePlot3Dx^2  2 - y^2  2, h, {x, -2, 2},

{y, -2, 2}, AxesLabel → Automatic, BoxRatios → Automatic, {h, -2, 2}

Out[ ]=

h
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In[ ]:= Plot3D[-3 x Exp[-x^2 - y^2], {x, -3, 3}, {y, -3, 3},

AxesLabel → Automatic, BoxRatios → Automatic, PlotRange → {-1.5, 1.5}]

Out[ ]=

In[ ]:= Manipulate[Plot3D[{-3 x Exp[-x^2 - y^2], h}, {x, -3, 3}, {y, -3, 3},

AxesLabel → Automatic, BoxRatios → Automatic, PlotRange → {-2, 2}], {h, -2, 2}]

Out[ ]=

h

In[ ]:= ContourPlot[-3 x Exp[-x^2 - y^2], {x, -3, 3}, {y, -3, 3}, Contours → 17,

ContourShading → None, PlotRange → All, FrameLabel → Automatic]

Out[ ]=
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