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Answer the following 8 questions.

You do not have to simplify numerical answers (e.g, sin 5 —log4 is an acceptable answer).

1. (13 points) Find the radius of convergence of each of the following power series:
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2. (13 points)
(a) Find the first two nonzero terms in the Maclaurin series of f(x) = cos®z and find

an cstimate for the sum of the remaining terms of the series, for 0 < z < 0.1.

Use this expansion to

1
(b) Find the Maclaurin series of arctant by integrat el

find fY(0) where f(z) = arctan 522,

3. (13 points) Find the equations of the tangent plane and the normal vector to the given
surface at the given point, for:

(a) (z,y,z2) = (23@t,coss+t,§), at s =1t=2
b (2 +y?+2 '+ E=10atz=y=z=1.

4. (12 points)
(a) Find the arc length of the curve r(t) = (3t%, 4v/2t1, 6t) between r(0) and r(1).
(b) Write the arc length parametrization of this curve. The answer should be a function
of the parameter s.

(c) If P = (12,16,12) and f(=,v, z) is a differentiable function defined in a neighbour-

d
hood of P and satisfying V f(P) = (1,1, 2), find d—f( r(t))|t—2. (Note: r(t) is the same
curve as in part (a)).

(13 points) Let C be the curve of intersection of the surfaces defined by the equations:
22+ y? + 22 = 12 and ze* ¥ = 2. Find the equation of the tangent line to C at the
point (2, 2, 2).

@11

12 points) Let f(z,y) = 3z% + 223y 4 32
) Find and classify the critical points of f in the entire plane.
b) Find the minimum and maximum value of f in the region —2 <z <2, -2 <y < 2.
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//DT2 -y +5d£dy where D = {(z,v) : % + y* < 16}

b) f / xdxdy where D is the triangle whose vertices are the points (0,1) , (1,2) and
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7. (12 points) Calculate the integrals:
(a)
(
(2,0).

e¥cosx
l+z+y
direction of the vector (4,3). Find the dircction of fastest ascent for f (the answer
should be a unit vector).

8. (12 points) Let f(z) = . Find the directional derivative of f at (0,0) in the



