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Math 2163
Jeff Mermin’s sections, Test 2, October 23

On the essay questions (# 2-7) write legibly in complete sentences, in such a
way that I can easily tell what you are doing and why.
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1. (30 points)Indicate whether the following statements are true or false.
(“True” means “Always true”, “false” means “sometimes false”.) No jus-
tification is necessary on this problem. Write the entire word “True”
or “False”. Illegible or abbreviated answers will receive no credit.

In the statements below, a, b, ¢, d, d’, and L are numbers, a, b, and c are
vectors, f(x,y) and F(x,y, z) are smooth functions in the sense that all
their partial derivatives are defined and continuous on their domains, and
C' :r(t) is a curve with associated vectors T, N, and B.

(a) If (a,b) is a critical point of f, fzz(a,b) =1, and fyy(a,b) = —1, then
(a,b) is a saddle point of f.

T?“- D:CDLO—@if$-1<O.
(b) If lim  f(z,y)=L,then lim (cos f(z,y)) = cosL.

(z,y)—(a,b) (z,y)—(a,b)
Teve.
(c) If lim  f(z,y) =L, then lim f(z,b) = L.
(z,y)—(a,b) z—a

Teroe.

(d) The distance between the planes F : ax + by + cz = d and G :
ax +by+cz=d is |d—d'|.

’pﬂl!a. “'r() _M"w—

1<a b2
(e) as(b+c)=asb+a-c.
T(‘u(.
(f) B=T x N.

/r{\/( -

(g) If z is defined implicitly as a function of z and y by F(z,y,z) = 0,

then
0z %—I;
ox ~ oE
9z Atyumin L)’“—O)
c _ 2R, s 2R LR pa
"-‘\\\L. Oi &F = A% ,37 7* 5% %' w_»b,_‘r I%"— _%; .
(h) There are functions hq(z) and he(y) such that f(z,y) = hi(z)+ha(y).
FQ\K E\/(f7+\'\;\’\3 ww\l Le MJ(_Lv ey ;g a3 were ‘\'(\-l(~

(i) axb=bxa.
Fabe,  anke -lre.

(§) There is a function g(x,y) such that go(z,y) = 2°+y* and g (z,y) =
2 — 2.
False. |§ '}rwx weld hewe i 17 and o .2 Lr.
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2. (30 points) Compute all the second partial derivatives of f(x,y) =

x _ 7
FI(;)' /mmLfLL Q'- ; x

22 —y?
Ty
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3. (20 points) Suppose that y is defined as a function of « by the relationship
zsiny + ycosz = 0. Find %.

LQ")_ F = )\'9;}\7 4'7 cos m £ J:: O,

/)Lm O‘: (,H: = E‘Jﬁ;—f},t\;

= (sl’n7 »7$M x) C)x 4’(7((.57 oo x) J7
/)\Qv C)\Col, %’Léﬂx)}( - (S‘r"7 _7;'\")‘)& <
’ 7 7

S Ar o Gng o7
OR Kby X €08 %

4. (20 points) Find an equation for the tangent plane to the hyperboloid

2? +y? — 2% = 4 at the point (2,1, 1).
F=4
Lcé- F s 7\"-);,"——17' )h we wat el f\'x»lr,\* F‘«Ac o .

NWAJ ra\avj e 6vfg*'—\- = y e heve
)

AF <=0
F);Jx"'thb”F;J‘% = O
2= t&‘ -\'27 Ay "L‘l‘g%: O.
=0
Ay s e 2 -1427%
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5. (30 points) Consider the function f(z,y) = z* — 22% + 3y?. You do not
need to compute the partial derivatives:

fo =42 — 4z
Jy =6y
fow = 1202 — 4
foy =0
Jyy = 6.

Determine whether or not the points below are critical points. If they are
critical points, determine whether they are saddle points, local maxima,
or local minima.

Fe\

= or\’\‘ (
(a) P=(0,0). /FK:D anod ’C7/O) 5 s i

A 15 S seddle S;o\"a‘\‘.

Dz () -0 =724 =0 e

(b) Q =(0,1). , \
/$:7:(7 5, Ty rhsz\\x CC"HC‘ .
(
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6. (20 points) Using any appropriate method, find the absolute minimum
value of the function f(z,y) = 22 + y? subject to the constraint zy = 3.
(You may assume such a minimum exists.)

ol
l/\)(’ Use L\a\j(‘MEL Mul\|>]3 |(f§

A‘ft."
. N ‘Pl)r ")7’\4_ l /"\$ )
Gtk 3\3 4 =Xy

The minimum will 9.,%217
U&= <2"J?’7> and ij <7) x 7.

1 we \an o~
o~

V’C; /\VJ Lir coone \_

o

\ “\ ~
T~ \'\"f‘(""s sotv
T]"uﬁ W ( V‘/“’J' =~ &Y a~d T Corg¥ o eq

§-y=2

'Lx:‘-\y — .

AR arc 8 'L;\:%l‘—'g_>b<*31=;x1;t%
7 £ x = 6:/\)\ - )
Ky‘t ?7 i/: X ?\ ,Z__.

(B xt20 o 23 & X223 anl T cnbiddus

w U5 6y, PGB 4
We  haw Q(?):é aw S,?(pl)-_ 'S T\q\.g\:ll& Minirw~ 5 6.

-11'\4’\ [y

(I@f—l‘\\/ﬁ,‘_ Ne me)’»\rﬁ* x7:3 elogsr‘\} JLganc a_closdd and \;,«,anJ (Cry”%)
We C‘v\\} )<naw wLJ/Lw Thite Lf\“)\((\\ 89&\'4‘1 are Ac'}“—'&’:b vvn‘-:'vvw\ u;l 'J—
S Mo Fechaique, ’)M&&”; ?{L\L?/\,\)Lﬁ T N N N\

N ! L¢ o AT~
€ xis). CBJ \‘é H‘\f\u‘ agked ?r\(}cz.é Lor a4 onaxiauvm, Tardl 1 s )/

\
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7. (Extra credit: 20 points) Name, and write down possible equations
for, each of the surfaces pictured below.

(a)

(b)

(c)

(d)

(e)



