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1. (6 points per part)

(a) Find parametric equations for the line of intersection of the planes 2z —y+ 3z +4 =10
and —x +y—2=0.
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(b) Find the intersection point of the line you found in part (a) with the plane x+2y+z = 12.
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2. (4 points per part) Consider the curve given by the position function r,(t) = (In(t), * + 5, 3t)
for ¢ > 0.
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(¢) Find the acute angle of intersection of ry(t) with the curve ro(u) = (0, u* — u, vVu? + 5).

(Give your answer rounded to the nearest degree.)
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3. (6 points per part) Consider the function f(z,y) = 2% + »y> — 1.

(a) Find all the saddle point(s) of f in R?. Justify your answer,
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(h) Let D be the closed region bounded hy 7 = %* and x = 1. Find the absolute maximum
and absolute minimum values of the function f on the region D, and the points where

these extrema occur.
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4. (12 points) Consider the surface 2 — (y +1)? — 322 = 2.
Find the point(s) on the surface that are closest to the point A(0, 3, 1).

For full credit, you must show work to justify your answer.
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6. (12 points) Find the v lunn of the region that is inside the ellipsoid r* 4 y* + 42° =

above the cone » = \, a2 492,
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7. Let f(z) = /(220 + 1)3.

(a) (6 points) Find the second Taylor polynomial Ty(z) for f based at b = 4.
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(b) (8 points) Use your answer to part (a) to approximate V9.13. .
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(¢) (5 points) Use Taylor’s inequality to find an upper bound (as sharp as possible) for the
error in your approximation in part (b).
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8. For this problem, let f(x) = x sin(z?) + g1
—x

(a) (6 points) Find T1o(§ the 10th Taylor polynomlal for f based at b = 0.
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(b) (3 points) Find the largest open interval on which the Taylor series for f based at b = 0
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(c) (5 points) Find f2°%4(0). (That is, the 2024th derivative of f at 0.) Give an exact answer.

[ ook L x 202y

k 81«5'
gCCiL o > BhasTa0 5 Bk 20 5 X7 Ane (no e k)

n -T. Se I:)QS_

2 3"*3‘ __)3|d1=.103.‘1—>31<=2011—,l<=€?'1
|.||<+|

Xaoa‘( _(3(3“")(0) x:.o:).‘l

45 T oyl FQ/

202Y!
L,(G?S'

f(2024)(0) = |




