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Math 2015 Applied Multivariate and Vector Calculus: Test2

Friday October 9, 2009
10:30am to 11:20am

Name: gol,u'\" 1o ,,\\S Student Number:

Instructions: Complete all 5 of the following problems in the space provided. Notes and
calculators are not permitted. All cell phones and pagers are to be turned off.

1. The radius of a right circular cone is increasing at a rate of 1/2 in/s while its height is
decreasing at a rate of 2 in/s. At what rate is the volume of the cone changing when the
radius is 12 in and the height is 10 in? (Hint: the volume of a cone is V = nr2h/3).
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2. Find the limit if it exists, or show that the limit does not exist for cases
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3. Determine the tangent plane and normal line to the surface S .
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4. The function f(z,y) at the point (1,2) has a directional derivative equal to 2 in the
direction towards (2, 2) and equal to -2 in the direction towards (1,1). What is the direc-
. T o o ) -
tional derivative in the direction towards (2, 3)? g MG \(S ‘

A

let u= (2’152 1 (Z-Z)g =1 So wat yesdr g

A - A
w= " -y
N\
-
Al v = (-1 '\'U"'LYS = "'S , So umit Veetor g
A s a
vV N = -)

NN

a—

W ae gquent Dp¥uy= 2 = ,2.‘(75:“'7_) —©
Diftneye -2 = oy —(p
Dégm‘r"& W= (=03 ¢ (3237 = 43, @ umb veckor is
—®
We  pwsh to vmpote
bl;\,jr\l\.L) = W WL = J@WSYW“'L) _@

= 1 ( W) + ’S.Qﬂu@B—l

e

U

_\_‘_Z'\'Z :4:2'\"1 ~
& ]4 e —



5. Consider the function z = f(z,y) where ¢ = s+ ¢ and y = s — ¢t. Show that

DRTETEEE LS
oz 5y) " Bsot

2o Ny, BN — (O
75 x 0o 'h‘ﬁ 5

By the Chan Wule:

% = k. 0% 02

ot I ot oy ot — O
Swne  X=9orb  pmd (S:Q—'t
aﬁ": | oA - | /
It 2% K D
?!A = -1 _»_H = \ \
VA7 25
Hewa ?_33 = 22 + 02 |
2% by Dts @
D__%: 9_'.1> = (é}
DY oL Dlé
This 22 % (2 42\ 2 -‘b.}>
Ps Ot 2O WAY N @
- (R (%Y
I28

04

5



