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1. Suppose that div F=4 everywhere. Compute the following quantities, or state that you don’t
have enough information.

a) / / F-dS , where S is the sphere of radius 2 centered at the origin and oriented outward.
s

(b) F - d§, where C is the unit circle in the zy-plane, oriented counterclockwise viewed from
o
above.

(c) curl F-dS , where S is the sphere of radius 2 centered at the origin and oriented outward.
s
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2. Let ﬁ(az,y) = (y,z). Compute the line integral of F along the straight line segment from the
origin to the point (1,2). :
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3. Let f(z,y) = i

(a) In which direction should you move from the point (1,1) to obtain the maximum rate of
increase of f7 What is that maximum rate?

(b) Find a direction in which the directional derivative at the point (1,1) is equal to zero.

(c) Suppose that you move along the curve Z(t) = (e%,2t* +¢+1). What is 2 f(Z(t)) at t = 07
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4. A bunch of monkeys have $2000 and want to buy some food. They can get bananas at $5/pound
and doughnuts at $10/pound. The number M of monkeys who can be fed if they buy = pounds
of bananas and y pounds of doughnuts is given by

22
M = 2y + ——.
SR BT
What is the maximum number of monkeys that can be fed, and how should they allocate their

money?
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5. People commuting to Swarthmore can choose to go either by bus or by train. The number of
people who choose either method depends in part upon the price of each. Let f(Pg, Pr) be the
number of people who take the bus when Ppg is the price of a bus ride and Py is the price of a
train ride. What can you say about the signs of df/0Pg and 0f/0Pr? Explain.

,G.
_?__/ 0 (‘é '{\4//\'(& 6 c Say A j(/ﬂ “g Te Aawle— %

&é)& Las s dars b i down

ﬁ Yo - ['( e Miin Je’fx Ml &774(43/2/{/ mre, /Ca/&
of
T ke e b



6. Find an equation for the plane tangent to the graph of the function f(z,y) = /2% + y> at the
point (1,2,3), and use it to estimate 1/(1.04)% + (1.98)3.
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7. Evaluate// y sin(z?) de dy.
0 Jy2
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