Math 53: Multivariable Calculus Sections 212, 213

Worksheet for 2020-09-23

Problem 1. Here are some conceptual questions on the second derivative test. Let D be the Hessian determinant. When
performing the second derivative test, there are a number of cases you consider (see last page of Lecture 08 slides):

e D(a,b)>0and fix(a,b) >0
e D(a,b)>0and fix(a,b) <0
e D(a,b)<0

Regarding this procedure:

(a) What’s the conclusion in each scenario?

(b) In the first two scenarios, why do we look at f, instead of f,,? (Is there a difference?)

(c) The case D(a, b) = 0 is missing. Explain why it’s missing.

(d) The case D(a,b) > 0and fix(a,b) = 0 is also missing. Explain why it’s missing.

(e) Can you find an example of a function f(x, y) such that (0, 0) is a critical point of f, f,x(0,0) and f,,(0, 0) are both
strictly positive, but (0, 0) is not a local minimum?

(0\) LDCZLI min  in j/(\VS’t) }AC&[ M AL in SU:DN/J) J&CU/L r«l m ’M)'ro}.
A&mm,,j P[“ by >0, eyam;wuj
0 < D[amf zam - Xx/a‘g;.j[jjm'g)

JAC’WS //IW% 7{; awol @ AN& S same aﬁm /e("rll’Ler both 2 /:es:' Ve or LS?% e

wjmiixte) .

(t) j%s mtssu-‘j A/(/ HLS ‘nchwWe Comg.c/er 7<L,+jy( XL{—jV{‘ z,m/_x/{,jd

[OID} S A Cr:"lll(,'l T’/ 7/’”’ Zn’/ ﬂl\ 7‘}@3{ A/ ycwo’ aroler //la( D/ﬁm\/'k ,ng e Zeyd

[in /mr’fl‘w/vr‘ D"O) LWL (o) i a /°(7*/ Min ’ﬂ\é’/"’?/ SzO/C/Q " sacovw/l

amj /DW\/ maX I\V| ’/II,‘MI.
/JB j‘IUS m?l Fassue 0< D[a/’o)= «E“(a’é) (g 5\ 7/ [a g) < o NSM% i

‘/q'l

g CDVI//NJ/C o .
() f[x,j)f—xzi-ﬁl—!—loovb works  [thack!])



Math 53: Multivariable Calculus Worksheet for 2020-09-23

Problem 2 (Stewart §14.7 #22). Consider the function f(x, y) = x* ye"‘z_)’ *. Show that

(a) Show that (+1,1/+/2) are local maxima and (+1, -1/1/2) are local minima.
(b) **Actually f has infinitely many other critical points. Find them, and classify them.
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