Math 251

Exam 2

October 11, 2017

P

Name: Dolu { NS

¢ READ THE FOLLOWING DIRECTIONS!

e Do NOT open the exam until instructed to do so.

e You have 75 minutes to complete this exam. When you are told to stop writing, do it or you
will lose all points on the page you write on.

e You may not communicate with other students during this test.

e No written materials of any kind are allowed. No scratch paper is allowed except as given by

the proctors.

e No phones, calculators, or any other electronic devices are allowed for any reason, including

checking the time (a simple wristwatch is fine).

e Any case of cheating will be taken extremely seriously.

e Show all your work and explain your answers.

e Before turning in your exam, check to make certain you’ve answered all the questions.

Question: 1 2 3 4 5 6 Total
Points: 15 18 14 18 15 10 90
Score:
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1. (15 points) Consider the function

37
flz,y) = zmzm—:yi if (z,y) # (0,0),

0 it (z,y) = (0,0).

Where is f continuous?
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2. Let f(z,y) = 22 + zy? + 292
(a) (10 points) Compute each of the following:

b fe = Qe b = Segw Ty
i, for = 3

Ve fay = 2y

V. fyy = Ax+Y

(b) (8 points) Find and classify the critical points of f.
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3. At right is the temperature T' (in Celsius) of the surface of 312 4 5 6 2
Planet X at coordinates (z,y) at several points. 213 5 6 8 3
y 1|1 4 3 7 3
A rover is traveling along the path z(t) = 2(2, y(t) = t3 —t, 0l3 2 4 6 3
where ¢ is the time in hours since it landed. 116 8 5 4 1
01 2 3 4

T T

(a) (6 points) Estimate T,(2,0) and Ty,(2,0).
Show enough work that I know that you know what you are doing.

T;.(Z,OB: ,[Za{m M ~ T( '5,03 “T(Z,O) - _é‘_ﬁ = 2.

h=20 h 35 [
TVJ[z,c\ v TN -T(20) _ 3-4 _ -
[§ 2

(b) (4 points) Write the Chain Rule for computing éd%

¥ & s R (08 X 2 7
Jl ol u{,\ . _a_l_ ‘ i;i
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&
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=
—
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QJ

drT
(c) (4 points) Estimate — one hour into the rover’s trip. What are the units?

dt —
T (=3
ju):o
dT BT degy 3T, o dy
cl't({): >x (rJ'C\ Tt (1) T;—,(Z,c) j{i(l)
< 5 Mt‘t:.\ — | '(%-’L:.\) =244
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4. Let f(z,y) = (z — 1)? + 92, and let D be the solid ellipse defined by 9z? + 4y < 36.

plain.

\/L/S ,

(a) (5 points) Can you guarantee that f attains both a maximum and minimum on D? Ex-
_p is COV\\{'M wouts on D) (;r\ mg{'/ oh a[( 01(7 /‘223 3
/6/ D s (_lOSCJ & Lounc‘ec’,

e {'Z\Q E)dﬁrew\e \/’«[\,L 4 Tlleﬁfe Wi afgf‘ l‘@ s

(b) (5 points) Sketch D together with a contour plot of f, and use this to estimate the loca-

tions of the maximum and minimum of f on D (if they exist). (Indicate these locations
in your drawing.)

(c) (8 points) Find the precise maximum and minimum of f on D, or say that they do not

exist.
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5. Below is shown the graph of a function f, the points P = (0.5,—0.75) and @ = (0,0.5) in the
zy-plane, and the lifts of those points to the graph.

\  fd)<o,
8] ky L \ -
Curves, & here q—axis ; (U(Q\ -
. . . . s a level curve:” & 05
(a) (6 points) Sketch Vf(Q) (in the zy-plane, in the picture above). T P—
(b) (9 points) Circle below the sign of each partial derivative. Briefly justify each. N

Of is L to lewel

e 8

\
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- 6. (10 points) Circle ‘True’ or ‘False’ and give a brief justification.
(a) True @ If Vf(a,b) exists, then f is differentiable at (a,b).

Our L‘[ef'\l'm"'\L"uV\ Cff ”Afﬁefem'(&?lole ) % fauji\(y I‘Luj

+ Lw_ '[‘&mje/f{' ,f.slane is a 70@&] L’-’(/P/J"’c?x f\ma‘}fo 1
(

/c "t j;fa:/)L\ = Tt s V_\i_cl\itfjé jV‘S{_ .(_‘0,/, \[7( 2 f(j

+o exist [—Siﬁ WO"kSL‘()P 1 ] :

(b) True @ The tangent plane to graph of f(z,y) at a point (a,b, f(a,b)) must con-
tain all the tangent lines to the graph at (a,b, f(a,b)).

True f ,](’ 'S ogl!]('\ﬁféml[«dl?l( at (Q/L>'
[Sae \/\Ja-fk'i)wlv z,( _1

(c) False If f is differentiable and has a local maximum at (a, b), then Vf(a,b) = 0.

Local maxima OCCwr cﬂl aritical )/)Olw\i‘s_

(d) False If f is differentiable at (a,b), then it is continuous at (a, b).
I

‘, \
Tf v ta MJU/LT rlw’w 9 ﬁw\ the jm /1L\ cannel have
close to the jc/a/-l\ a i:@w\/o or a ‘crease'

(e) True @ If f is continuous at (a, b), then it is differentiable at (a, b).
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Scratch Paper - Do Not Remove
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