Short answer questions.

1. (6) Find both first partial derivatives of f(z,y) =ycos(w2 +y)
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2. (9) Find the gradient of g(z,y,2) = z — y2% at (2,1, -3)
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3. (9) You are driving west at a constant speed when you crest a hill. At the moment you
crest the hill, in what directions do the unit tangent vector, principal unit normal vector .
and binormal vector to your car’s trajectory point? (Answer with ”up”, "down”, cémpass
directions, or phrases like "north and down toward the ground at a 45° angle”.)
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Short answer questions, continued.
4. (8) Find the indicated limit, or explain why it does not exist:
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5. (8) Find the indicated limit, or explain why it does not exist:
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Yet more short answer questions.
6. (7) Set up, but do not evaluate, a definite integral whose value is the arc length of the
ellipse
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Hint: the ellipse is given parametrically by r(f) = 3 cos(t)i -- 4 sin(¢)j for ¢ € [0, 2#).
4‘“ - ah {
‘L N ()
S = S \/ (- 3snk ) *@V? " dE 23k T
, 4 -
I j

2%
— S \[%(\‘Ll&- X }Bca‘\tjc' O{'{‘/

v

7. (6) In cach of the contour plots below, the origin is a critical point of the function. One
is a saddle point, one is a local maximum. Which is which, and how do you know?
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8. (12) Match the following graphs to the formula of the function of which they are the graph
by putting the Roman numeral of the graph in the space provided next to the equation.
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9. (18) Find and classify the critical points of

H{z,y) = 2% — 122y + 2°
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10. (18) Use the method of Lagrange multipliers to find the maximum and minimum values
of P(z,y,z) = 4o — 3y + 12z on {(z,y, 2)lz? + y* + 2% = 169}, and the points at which
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11. (24) Consider the vector-valued function r(¢) = 2 cos(#%)i + 2sin(¢2)j as a trajectory (ie.

giving the position of a particle at time ¢, say In seconds after some chosen time t =0 as
a displacement from the origin in some units, say cm).

(a) Find the velocity, speed, and accele;atlon functions.
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(b} Find the function giving the unit tangent vector to the trajectory at each point in
time and its derivative,
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(¢) Find the function giving the curvature of the trajectory at each point in time.

T ) VAREE £ area, _ &
K/ ,‘-;_.I[{,)‘ i A Z\"‘: g qe /V;_«

' {
Neavete e
N hotre e \L’""'JT’JL\(/ > A f =
Fadivg 2 So ’C. 'L
(d) Express the acceleration as the sum of two vectors, one parallel to the velocity (whose
magnitude gives the change in speed), the other orthogonal to the velocity.
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