Math 173 - Test 2 Name keq
March 17, 2011 < Score

Show all work. Supply explanations when necessary.

1. (10 points) Suppose z = 2ze% — 3ye7.
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(a) Which first partial derivative should be computed first in order to obtain w0y
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(b) Do you expect to have 920y ~ Byds

? Explain.
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(c) Compute 920y’

e R . e O

(55 < oo s

RS

2. (4 points) In a sentence or so, explain what is happening to an accelerating object
whose tangential component of acceleration is zero.
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3. (10 points) Find the principal unit normal vector at t = T
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4. (8 points) Let w = f(z, vy, 2) = 2y22 + zycos z and dF = dz i+ dy j + dz k.

(a) Compute 6f(a:,y, z) - dr.
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(b) Is your answer in part (a) the same as the total differential dw?
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5. (5 points) Suppose w is a function of z,y, z and z,y, z are functions of u,v. Write the

chain rule formula —w.
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6. (10 points) Assume that z — e®sin(2y + 3z) = 0 implicitly defines 2 as a function of z
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and y. Find both . and %
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7. (10 points) Find an equation of the plane tangent to the surface yIn(zz?) = 2 at the
point (e, 2,1).
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8. (8 points) Find the length of the space curve described by e

Y
7(t) = —sin3t i+ cos 3t j+ 5tk

over the interval [0,7/3].
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9. (10 points) Find each limit or show that the limit does not exist.
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10. (10 points) Find the directional derivative of h(z,y,2) = In(z + y + z) at (1,2,1) in
the direction of v = 21 4+ 37 + k.
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Follow-up question: At the point (1,2,1), in what direction does h increase most S

rapidly?
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11. (10 points) Consider the function f(z,y) = /4 — 2% — ¢2.

(a) What is the domain of f?
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(b) What is the range of f?
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(c) Is the domain open, closed, both, or neither?
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(d) Sketch or describe (in detail) the level curve f(z,y) = 0.
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(e) Sketch or describe (in detail) the level curve f(z,y) = /3.
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12. (5 points) Suppose a particle moves along the curve from left to right. Label each of
the following:
(a) a point at which the curvature is a maximum
(b) a point where the principal unit normal vector does not exist
(c) a point at which the curvature is a minimum
(d) a point at which the unit tangent vector is horizontal

(e) a point at which the principal unit normal vector is vertical (Does it point up or
down at your point?)
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