MTH 234 Chapter 16A - Vector Calculus MSU

1 Vector Fields

1.1 A Vector at Every Point - Video Before Class

Objective(s):
e Sketch a given vector field

e Recognize that vector fields fill in the missing gaps

Definition(s) 1.1.

(a) Let D be a set in R? (plane region). A is a function that assigns to each

point (z,y) in D a two-dimensional vector

(b) Let E be a set in R3. A is a function that assigns to each point (x,y, z) in

FE a three-dimensional vector

Let’s practice by sketching a vector field.

Example 1.2. Sketch the vector field: F(z,y) = (—y,z)

on the graph below.
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Example 1.4. Which of the vector field describes the plot to the right?
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Example 1.5. Find the gradient vector field of f(z,y) = 22y + 3z — e™¥

Fo Gey) = g+ 5-¢ 70 (y), Jx -e (_x)>

¢:Cy1%> = <¢2%-+ A+ jéi% )42J3+'Xéfx§>

Example 1.6. For each of the following functions, draw level curves f(z,y) = k for the indicated values of k. Then compute
the gradient vector field, and sketch it at one or two points on each level curve.
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MTH 234 Chapter 16A - Vector Calculus

MSU
Looking ahead it will be important to be able to answer the following questions.
Example 1.7. Consider the vector field F to the right. Suppose particles are moving from P to Q) along the curve.
Y
A. F is helping push particles from P to @) along the curve C. NNV Y A Aard
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Example 1.8. Consider the vector field F to the right. Suppose particles are moving from P to Q) along the curve.
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Example 1.9. Consider the vector field F to the right. Suppose particles are moving from P to ) along the curve.
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Example 2.5. Suppose you are a whale who is eating plankton as he/she swims through the ocean. The plankton are

spread all throughout the ocean with a function p(z,y, z) =
—

are about to swim around in a ciresdaT curve; C : 22 +y? = 1, 2 = —12. How many plankton do you eat?

—1(10 + z + )| You (the whale) are chilling out at (1,0, —12)
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Example 2.6. A portion of a wall can be parametrized by r(t) = (2sint,2cost) ¢t € [0,7]

where the height is given by H (z,y) = zy? meters. Each brick has a cross-sectional area of 100 em?. How many bricks are

needed to build this portion of the great wall of china? /
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Example 2.10. A picture of the force field F(z,y) is given below. Determine if the work in moving a particle along the

quarter circle 2 + y? = 1 from (0,1) to (1,0) is positive or negative using the picture.
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Example 2.10 (again). Find the work done by the force field F(z,y) = (22, —zy) in moving a particle along the quarter

circle 22 + y* = 1 from (0,1) to (1,0).
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Example 2.11.

% 2z dy @\'here C consists of the line segment C, from((2,0,0) to (3,4, 5):Xollowed by the line
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Example 2.7. Suppose I have a nice spring that seems to w the curve r(f) = (3sint,3cost, 4t) with £ € [0, 87|
which happens to have a density function of é(z,y, 2) =(10 — z — y §y/cm. How heavy is the spring?
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