@f’a@sa}

3 - . W 3
1. (6 points) Find the points on the curve z2+4y” = 8 where the function f(z,y) = —z+2y
attains its maximum max and minimum min, and say what maz and min are.

Vf= <" 2> = AVy >
= 2ax, 57’>
B XQ\% 7. do ;;{” G@*ﬁﬁ‘?
si { g = %g\?/ amd Y dyt= & cmf;:%;wé e

\725?% XFO sk N=0 leads o —1=0 auwd 2 =0,
o, s@\ Ve betla ezws ﬁ:r g«W = = —dx
el A = Hy. Thuws —2x = ﬁ/}/}%\a}f IS
/ﬂ\wu = )<+’*(>/ é/% +£{%’L g%
WM%% | = y==%l S, e are Z-

Hreed ads o (-2, 1) and (2,-1). As
Qf ? . %24-‘1{}/2/ g 5 hseeol aud Eﬁw%
ifw ., w Theoroun tells us Aot abeol

At [ mex EXey

maxr = | at the point(s ..,f,
Af t the point(s) (= | >
/M&, ' /
min = ....—L{ at the point(s) (Q ,! -~/ )
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2. (3 points) Let f : R? — R be a function with continuous second order partial derivatives
at every point. Assume that f(0,0) = 1, f2(0,0) = 0, f,(0,0) = 0, fz;(0,0) = 5,
Jz4(0,0) = 2, £,2(0,0) = 2, £,,(0,0) = —1. Determine whether the point (0, 0) is critical
and, if so, say whether it is a local minimum, a local maximum, or a saddle point for f.
Circle your answer.

As SH (0. = (£, (003, £, (0,0)) = (0,0)
W see 7f 3 a critreal P+' Af?zpi)/ma Tho
sto(é‘n\m}{\m lest gives = } 5 4 7

*> -1}
wh J\ WmZans'
Not a critical point A local min A local max
A saddle We do not have enough information

3. (3 points) Let D be the set of points (z,y) in R? such that 1 < z* + y? < 4. Which of
the following are properties of D? Circle all that apply.

simply connected

%

Pl
A fff

g £
/
/X

R

%

.y

/

)/

Y

-~
\ .
Vs /'

v/
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4. (6 points) The vector field F(z,y, z) = (yz, zz, Ty + 22) is conservative. Find a function
f so that Vf = F. (No partial credit: You can check your answer!)

\I\)MBC‘ y% ‘>A§ J\/’Zd\% 9()/24'(:(‘}’;%)

Theu ’5*@ %%fgq 2 and gince we wandthis

o b Y we yak make C dspecd only on 2.
/L&A@fm wa%@q%) = £ @C’{%) 2z =5 Clz)=2%

g&
%—& Wﬁw%& fmw)= | XYZ2+Z2 &

Z
= XYL+ Z
5. (6 points) Consider the vector field F(z,y) = (e®"),sin(y)). Is F conservative? Circle
the correct response ? Q

No We do not have enough information.

and justify your answer.

6{\1\@, f IS {MJ{}% @i\ <r<€ TR?'/ (,J/uc{/\ 15
opeat M fw‘\/wyiy comnecked, g s

W ail'S E s comgarvakive.
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6. (7 points) Consider the oriented curve C parameterized by r(t) = (cos(t),t), t € [0, 7].
(a) Circle the picture of C.

Y y y y

AN NN ™

N[~

r(t) is describing part of the curve x = cos(y)

(b) Calculate the integral / (1L, y*+z) - dr.

[4’:) < SM‘E ]>
f<;;\/%x>oo/?:~'f <, A% costye smt, iy AF
c

_ S —smt +1 f—ws’bﬁf
5

oavion

( T/ +o> —
%OB

s S’b ~+ ’t/ + S&A’b

= ”IT% ~
fc(l,y2+z)-dr= TTB//S -
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r(t) is describing part of the curve x = cos(y)


7. (7 points) Consider the function f : R? — R whose contour diagram is shown below, as
well as the curves Cy, C,, the point A, and the unit vector v. For each part circle the
best answer

(a) The sign of Vf(A)-vis negative ZEero
This computes the direcitonal derivative va(A)

and the function is increasing in the direction v.

(b) The value of | fds is 14 4 4 o 24
3 \

Gy s lenm 4.5 "overagr value o Lo C\% 3

(¢) The sign of . Vf-dris ZEro positive
C"_) 'Q'C?)”Q(&) % OJ’?*Q;( %“IDL{-

Math 241 Midterm Exam #2 Page 6 of 7

¢



This computes the direcitonal derivative D  f(A) 
     
 and the function is increasing in the direction v.

v


