Sample Midterm 1 for Math 105

1 Let z = f(z,y) = a2y,

{a) Sketch the level curves fz,y) = 2 with 20 = 0 and 2y = 1.

(b) Which of the following two surfaces corres

your answer! pond to the graph of f? Decide and justify

{c) Find an equation of the plane passing through a point P(2,-3, f(2,3))
with a normal vector #f =< —1, 3,2 >,

( ){?(d]) Iic;es the equation 2z — 6y — dz = —5( describes the same plane in
¢)? Justify your answer.

2. Find all critical points of the function
- flz,y) =35 —6zy -y — 9y,

Classify each point as a local maximum, local minimum, or saddle point.

3. A company wishes to build a new warchouse. It should be situated on the northeast
quarter of the Oval, an expressway whose shape is given by the equation

A A

9 16
Here z and y are measured in kilometers. From the company’s point of view, the desir-
ability of a location on the Oval is measured by the sum of its horizontal and vertical
distances from the origin. The larger the sum is, the more desirable the location is. Find
using the method of Lagrange multipliers the location on the Qval that is most desirable
to the company.

Clearly state the objective function and the constraint. There is no need to justify that
the solution you obtained is the absolute max or min. A solution that does not use
the method of Lagrange multipliers will receive no credit, even if it is correct.



4. (a) Let f(z,y) = In(9 — 22 — y?). Sketch the domain of f in the
zy-plane and find fu..

(b) Show or disprove that there exist a function ¢ which has continuous
partial derivatives of all orders such that

0 = 99982998y and g, = 2%,

Let R be the semicircular region {z° +y* < 9, ¥ > 0}. Find the maximum and min-
imum values of the function

flzy)=2"+9* — 4y

on the boundary of the region R.



M‘”‘D f(‘ ng’%& /Wmm{%w/f/wﬂ”f

'(’[w /&wﬂ L /(‘m(/j) Lo s ﬁ e - axig
ik f[u ’ﬂ aXis, gmd Ha /@MX (AR fC‘X/j)::(

ks o e otk ok g

by Sws A0T)ze Ao sl € VRT e Sonfo b
oo A 7””{*? { Howe,  the guefoce A
p ot s A
ce) Gint Afl2,2)= =250 50 W/@;Mww f{{-b
thes i 1
+}(/g+5)+2(% ’;0

o Nerprre=b |

) %3 b oz, e stral ek fhoer i;?
Wﬂ%‘ﬂ {m(a{) b -2 L ok P2 -7, /f(z/;))
)



s '{%?69(’649/;0 O P (‘XJAD; (%})d CPL-vf)
é47¢,4%49f;ﬁ7

hﬁ@@f’/@rw

e e I TW{ 1% Defrafyy o / (oncliusinry
R DI N N Doid in
(<1, -1) 6 | 61 ¢ — | seddh ek
/
- , ;ﬁ-{)(”f‘
/\/\M.’W‘k# /(L{?( ;7(0( j-)?/"ﬁ + //\%ﬁfﬁl =2 / /\Z’O//‘Z}; ’
/J) =9 | oy
= N - ) - =) ;;Lé_, (4
{ = © X A 3)
L T y



WA V4N %M jq{] ;27n)< HWW} in ew’ (&K
9
Ioq =5 (1) 19 VLRI L
dy / //



7

f O feék %‘”""a{m& W tff /‘f\iﬁ/xﬁjgﬂ’ Iz

_,} l 2 -

e WM/ ez tony, 7720, o<osA.
Henss 7“(6);{”(5090,}%@):7/ jrge ), 0SOSA
9(0)=/260 H = 0=% . W @ ;
O A i W port 7 the ﬁma{m?/ =0 gud ’5%%}_
%M’% X ’%ng} swhch Ao o Yabur. 1(23, 9)= 9] ond
by abe v b or R i
houndony 7 K, ok =3 & e pin. Vebir A of o b pandery -
7




