
Math 208 Summer II 2007 Exam 2

Name: Score:

Instructions: You must show supporting work to receive full and partial credits. No text book, notes,
formula sheets allowed.

1(12pts) For function z = f(x, y) it is given that fx(−3, 5) = 1, fy(−3, 5) = −2.

(a) Find the unit direction in which the function at the point (−3, 5) does not change.

(b) Find the rate at which the function at the point increases most rapidly.

(c) Find the directional derivative of the function at the point in the direction of the vector 〈5,−12, 〉.

2(13pts) For functions x(t), y(t), z = f(x, y) the following are given: x(2) = 15, y(2) = −9, x′(2) =
1, y′(2) = 2, f(15,−9) = 0, fx(15,−9) = 3, fy(15,−9) = 4.

(a) Let z(t) = f(x(t), y(t)). What is z′(2)?

(b) Let h(t) = x(t)
y(t)

. What is h′(2)?

(c) Find the linearization of f at the point (15,−9), and use the linearization to approximate the
value f(14.5,−9.2).
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3(12pts) Find all critical points of f(x, y) = x3 + 3xy + y3 and use the second derivative test to classify the
points.

4(13pts) A soda can is to hold 12 fluid ounces (with 1 fluid ounce = 1.8 in3). The unit cost per square inch
for the top and bottom of the can is twice as much as the side. Use the Lagrange multiplier method
to find the dimensions of the can so that the material cost for the can is minimum.
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5(13pts) A solid Q is in the first octant and bounded by these surfaces: y = 2− x, x = 2− z2 (see sketch).

(a) Set up an iterated integral for its volume in the form of
∫ ∫

R

[∫ g(x,y)

h(x,y)
f(x, y, z)dz

]
dA and sketch

the region R.

(b) Set up an iterated integral in the order of dydzdx.

6(12pts) (a) Set up an iterated integral in polar coordinate for
∫ ∫

R
ydA where R is the region above the line

y = 1 and inside the circle, x2 + y2 = 2.

(b) Find the value of the integral. (Possible formula to use: cot′ x = − csc2 x.)
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7(13pts) Sketch the region the double integral

∫ 2

0

∫ 2

x

2y2 sin(xy)dydx, and then evaluate the integral by

changing the order of integration.

8(12pts) Sketch the solid for the triple integral

∫ 1

0

∫ 1−x2

0

∫ 4−x2−y

3

f(x, y, z)dzdydx and set up an equivalent

iterated integral in the order of dxdydz.

2 Bonus Points: The directional derivative of a function is: (a) a number, (b) a vector, (c) the derivative
of a direction, (d) the direction of a derivative, (e) all above. (... The End)
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