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1. [25 pts] Find the indicated derivatives:
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(b) [9 pts] The directional derivative Dy f(—1,1,—5), where
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2. [10 pts] Let f(z,y) = (2% + y2)2/3.
(a) [7 pts] Find the linearization L(z,y) for f(z,y) at the point (o, o)
linear function L(z,vy) with L(z,y) =~ f(z,y) for (z,y) = (-1,3)).
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(b) [3 pts] Use the approximation from part (a) to estimate f(—1.03,2.98)
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3. [20 pts| Let C be the curve defined by the vector valued function

3/2 _
r(t) = <4 -, 4t3—1,t2>

(a) [10 pts] Find the arc length of C (from the point r(0) to the point r(4)).
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on the interval 0 < ¢ < 4.
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(b) [10 pts] Find the curvature of C at th‘e. point (3,1,1).
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4. [25 pts] Let f(z,y,2) = 2zy + 2z + y=z.
(a) [2 pts] Find VF(z,5,2). Ixlxy,2)= 2y +2=  £90xy,2) T x+y
‘F\/(Xn‘fvl) = X2

Tflayiz)s (yvz, 2x+2, xvy

(b) [6 pts] Find the maximum possible rate of change of f at the point P = (2,1,0), and
the direction in which it occurs. (That is, find the largest possible value of Dy f(2,1,0),
where u is a unit vector, and the unit vector u for which it occurs.)
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(c) [7 pts] Find a Cartesian equation (i.e. one relating z, y and z, with no additional variables)
for the plane tangent to the surface f(z,y,2) =4 at the point (2,1,0).
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(d) [10 pts] Find all points on the surface
22y +z2+yz==6

(i.e. the surface f(z,y,2) = 6, where f is the function from the previous page) where
the tangent plane is parallel to the plane 2x + 2y + z = —11.
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5. [20 pts] Compute the following limits, or show that they do not exist. Explain your reasoning,

don’t just give an answer with no explanation:
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This page is intentionally blank. You may use it if you need more room for your solutions.
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