1. A particle is moving in such a way that it’s acceleration is given by a(t) = (0, €', 6 cos(2t)). The
initial velocity is v(0) = (0,3,0) and the initial position is r(0) = (1,0,1).

(a) (6 pts) Find the position vector, r(t).
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(b) (4 pts) Find the normal component of acceleration of r t)att=0.
(
a, = |2 x P '(N 2 =T (o) = 8,2 oY
\2' (o) | PN~ o) = <o)\ &
. 'f_ - t
e} pu— \_8" — é \O é O\ :<‘i8JQJQ,>
N 3 o | &

pou‘o\?}e g 4“» one
(c) (2 pts) For the curve r(t)) the binormal, B(2), is always poimtig-in-the-disection-of.one of

the axes. (Circle the correéct one).
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2.

(a) Consider the surface defined implicitly by the equation z2* = 8(sin(zy) + 1).
. (9t Find 2 ang 22
i. (Bp ind o~ an

at the point (1,0,2).
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ii. (3 pts) Use the linear approximation at (1,0,2), to estimate the 2-value on the surface
that corresponds to z = 1.1 and y=—-02.
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(b) (6 pts) Consider the region of integration for the double integral that looks like:
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Draw the region of integration. And give the equivalent double integral in the reverse order.
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3. (a) (6 pts) Find the volume of the solid bounded by the surfaces Yy =2z, y=z?
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(b) (7 pts) Using a double integral in pol
quadrant that is outside of 22 + 2 =
and evaluate a double integral in pol
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ar coordinates, find the area of the region in the first
2 and inside the circle 22 + 2 = 2. (
ar coordinates for full credit)
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4. Let 2z = f(z,y) = 22 + 4y — 2%y + 1. Use this function to answer both parts below.

(a) (5 pts) Find and classify all critica?l points. (Show your use of the 2nd derivative test).
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(b) (6 pts) Let R be the region in the zy-plane consistin

g of all points bounded by y=2- %xZ
and the z-

axis. Find the global minimum and maximum of f(z,y)
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