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1. Evaluate the following limits.
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(25 points| 2
2. The Tricomi equation
YUgg + Uyy = 0

arises in the study of transonic flow in fluid mechanics and in the study of isometric embeddings of
2-dimensional Riemannian manifolds into 3-dimensional Euclidian space in differential geometry.

Find all possible values of the pair of constants (a,b) for which the function u(z,y) = (az?® + y%)
satisfies the Tricomi equation for all (z,y) with az? + 3% > 0.
L-|

F D(%: A (OL?<’L+:737 - Qogx
, L bt
= kb -(b’()(o\’?(q'—\'j) (1m<) + B (6‘7( *j )

u’X’X

A, 3y L
{/’—“ UO: L(a'xﬁ) ) ?)J

L:’ L g L’/!
om0 (anr) (3Tt b (ax ) 6y
5 ’ /

bL-1 . : 5 ’ é)
\ju A'ULDJ: L) (CK‘X’L“j%) ’ ((\,") ([m X*gy ) l (“7:“33) (20~* )
X x ) |

' * ) L'.({(\?“\‘[zaw—!'l[c\*%)":}x '%)(‘7“)*1(0“3)]j>

“ 3
gy MJJ—/Q for @\l (xey) with  axsy -

& b=0

- ukg):b)
oV <4£(\,\)na(q*3>:o udk I(b-rel

)
\KI 9 o b=l

B or O =
q(#«—@)(\a"):oé &\Q—/'O \“/4 \\\/
b

i
\’3

w 54«3—%5{16) Mo Trcom: ei

(a )= (0,5




[10+15 points] 3
3. Consider the surfaces S;:zyz =10 and S;:z=22+y2, and the point Py(1,2,5).

a. Find an equation of the tangent plane to S; at P,.
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b. Find parametric equations of the tangent line to the curve of intersection of S; and S, at P.
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4. Find the absolute maximum and minimum values of the function f(z,y) = 3 — 42 + 2%y on the
closed triangular region T shown in the figure below.
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Bonus. Estimate your total score for Questions 1-4. Your estimate must be an integer in the interval

[0,100] .

Write your estimate in the boxr w FE =

If your actual total score 18 T and
o if [T — E| < 2, then you will get 5 points;
e if 2 < |T — F| <5, then you will get 2 points

from this question.




Sertoz Theorem:
Let a and b be nonnegative integers, let ¢ and d be positive even integers, and let
Iﬂyh

f{Iy] = ;1._c_|_.yd ’

Then:

o If % + g > 1, then .;r.yl;.LI-IEﬂ,ﬂJ flz,y)=0.

a : :
e lf—+-<1,then lim f(z, y) does not exist.
c d (zy)—(0,0)

The Second Derivative Test for Local Extreme Values:

Suppose that f(x.y) has continuous second order partial derivatives on an open
region containing (a,b) and that f;(a,b) =0 = fy(a,b). Let

f;I f}y

i for fu

Then:
e [ has a local minimum at (a,b) if A(a,b) = 0 and f..(a,b) = 0.
e [ has a local maximum at (a,b) if A(a,b) > 0 and frz(a,b) < 0.

e [ has a saddle point at (a,b) if Aa.b) < 0.




