Math 303: Quiz # 2

Spring 2020

e Write your name and Student ID number in the space provided below and sign.

Name, Last Name:
ID Number:

Signature:

e You have 75 minutes.

e Give details of your response to each problem. You will not be given any credit, if it
is not clear how you have obtained your response.
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1 (10 points) Let f : R? — R and f : R* — R be functions with continuous second
partial derivatives. Use the properties of the Levi Civita symbol €;;; to express
V x (Vf x Vg) in the form, a(p+ V[ - V)Vg+ (g + Vg - V)V [, where a
and /3 are real numbers, p and ¢ are scalar functions, and for every vector-valued
functions F : R* - R¥and G : R* = R?, (F-V)G := 23:1 F;0;G, and 0, := 58—

L

Find «, £, p and gq.

Warning: Solutions not using the properties of ¢, will not be given any credit.

-

[ng\ L TaN)- = 3 €5u P EXV )L
/Sy X N5 ) o Su=,
,{f_\ \ / - " .,Z:'»'%
- iJ e o, S e wanm @B §1(%3)
> E 21 : )
’g g.h\ 3\(,3 . \ ,..*r i’l’ 0O 4 p;‘% x} X
= 2 Q‘A:j Q\AQ\MY(‘»&C}&%) D) A

J\"\AIQ)‘M‘:\
#3} o T o /
I_‘. K,g;j{g;)m”"égj(‘ﬂ @)Q‘} E 4 }

3,8, w=)

o [y« 8Os

J=\ v .

_<9§?}3 9”) \
(%g.ﬁwfsA + W%“

.. e



2 (10 points) Find all real numbers a such that the function f: R3 — R defined
by f(z,y, 2) := 2* + axy + 2y* + 22> — x + 2y — 42 has a local minimum in R3.
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3 (15 points) Use the method of Lagrange multipliers to find the minimum and
maximum values 3z — y — 2z attains on the sphere defined by 22 4+ ¢ + 22 = 1. -
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4 (10 points) Let F : R? — R? be defined by

F(z,y) = [e"(y + sina®) — y'li + (% — cos?y + 2],

where z and y are Cartesian coordinates, and i and j are unit vectors pointing
along the positive - and y-axes. Evaluate f() F-dx, where C'is the counterclockwise-
oriented boundary of the half disc defined by { (z,y) e R* |y > 0 & 22 +¢* < 1},
and X :=zi+yj. :
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