Math 233 Calculus 3 Fall 09 Final

Name: Sou‘hms

(1) Let v be the vector (1,—1, 1), and let w be the vector (3,2, 2).
(a) Write w as a sum of two vectors, one parallel to v, and one perpendicular
to v.
(b) Find the equation of the plane through the origin which contains the two
vectors v and w.
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(2) (a) What is the difference between speed and velocity?
(b) A particle starts at the origin at time zero, and has velocity given by
r'(t) = (3sin(t), —4sin(t), 5cos(t)). Where is the particle at time ¢ = 7?2
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(3) (a) Define the gradient vector and describe its geometric properties.

(b) Find the gradient vector of the function f (z,y) = 2?sin(3z + 2y) at the
point (2, —3).
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(4) Find all second partial derivatives of the function fey) =2 -+ o+
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(5) Find the critical points of the function f(z, y) =2 -y + 47+ 6y% — 10 and

use the second derivative test to classify them, if possible. Feel free to use
your answer to the previous question.

Sve [ - o]( W+Y = o = -2

{3-"0 -351+ l&):o 33(—3 +‘l’>:‘o y= @.%
e ool gy (20) wd (2, 4)
wd  denwhie ‘kﬁ" : 'D(11b1> i {1-1.’(‘?} ’“G\mj}l

3
DCepe) = 2_11)_0 = 4 70 {f4=270
SO (a(al Ml'V\.

D(-'?-[Ll) = L(-—I’L)-ol e =L H so saddla ert'



(6) Evaluate the following double integral by changing the order of integration.
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(7) Write down a triple integral which gives the integral of the function f(z,y, 2) =
xyz over the region in the positive octant underneath the plane r+y+22 =6
using a triple integral. Do not evaluate this integral.

A I 1= 3-32-34 s

> '3 ('l‘) L/‘z;ufé )
e'x,w‘:(: >

(‘t‘)

c
Q
@



(8) Write down a triple integral which gives the integral of the function f(x,y, z) =
T+ y + 2 over the ice cream cone shaped region above the positive cone
2= y/7* + 3 and below =* + 3* + 2* = 1. Do not evaluate this integral.
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