1. (12 pts) A particle is moving in such a way that it’s acceleration is given by a(t) = (4,sin(t), e").
The initial velocity is v(0) = (=6,2,0) and the initial position is r(0) = (0,0, 10).

(a) (5 pts) Find the curvature, &, at time ¢ = 0
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(b) (7 pts) Find the (z,y, z) coordinates of the particle at time ¢ = 2 seconds. (You can leave
your answers in exact form.)
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2. (The two problems below are unrelated)
(a) (8 pts) Find the linearization L(z,y) of f(z,y) = ‘l_w_t(y) + e\ /zy + 4y? at (0,1).
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(b) (8 pts) Let f(z,y) = — + 3zy — y®. Find and classify all critical points of f(z,y).

(Classify using appropriate partial derivative tests).
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3. (a) (7 pts) Set up and evaluate a double integral to find the volume of the solid below the surface
2 — 3z2y = 0 and above the triangle with vertices (0,0), (1,2), and (0, 2).
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(b) (7 pts) Evaluate the integral by reversing the order of integration: f / dydz.
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4. (8 pts) A lamina occuples the reglon R 1n the first quadrant that is above the line y = z and

between the circles 22 + 3% = 1 and z + 1f =4 | n below). The density is proportional to

the distance from the origin. - ( ) = X g™

Fmd the y~coordmate of the center of mass, 7. (lee y;)ur final answer as a decimal to 4 digits).
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