Wed, Nov 20, 2013 MATH 250, Midterm 2 Prof. V. Panferov

Name: (print) | LSZ&C% ors.

This test includes 7 questions (total of 42 points), on 7 pages. The duration of the test is 75

minutes.

Your scores: (do not enter answers here)

1 2 3 4 ) 6 7 total

Important: The test is closed books/notes. A basic scientific calculator is allowed; no
graphing calculators or other electronic devices. Give complete solutions to problems; no
credit will be given for just the correct answers.

1. (6 points) Verify that the function f(z,y) =1In+/x2 4 y? is a solution of the differential
equation fzz + fyy = 0.
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2. (6 points) Given the function
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z,y) = .
)= ey

(a) Find the domain D of the function g(z,y) and sketch it
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(c) Based on the level crves, what can be said about the global minimum of g(z,y) on
D? The global maximum?
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3. (6 points) Find the limits, or show that they do not exist:

() lm Y Y xg
(@y)—(00) T2+ Yy (;qj) =

szz

:/(:0 . //x,y);O

/:0
vy > fog)e 3 Z/’( -2 (x0)
Ir /é,., PEV o vatbturs Gae @/(7)% Aowﬁ

% 0 ua M/;&VM oloreckout oA ()f, 21/) -2 (o, o)

Xs?_*“;?.._' 52,(1; T

z? 4+ 1% — 2222

(b) (w,yl>i—r>r%0,0) x2 + 92 7 &/ 2) =

ﬂﬁe S’?u.zezc A ooyver o show 4,“(70%]) =7/
X) >(a0)

1 Wiyl = 7= < sthg) - f - g x% = < 1+ 2_—/

4 / X//J / j & d ) £ 771 /X//# / Continied.‘.,z 7 /X//Q/

7
0 7



Page 4

4. (6 points) (a) Find the unit vector @ which determines the direction of fastest increase

of the function f, locally at the given point P:

f(@y) = (& +y) e, P(1,0).
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(b) Find the maximum rate of change for the problem in part (a).
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5. (6 points) Show that the point (zg,yo) = (1, +1) is a critical point of the function
flz,y) =a® -y + 32"y — 9z

and determine its type (local maximum/minimum, or saddle point).
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6. (6 points) Use Lagrange’s method to find the maximum and minimum of f(z,y), subject
to the given constraint:

-

f(x,y) = y2 - x2, constraint: g(z,y) = 472 + y2 = 1.
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7. (6 points) (a) Sketch the three-dimensional region whose volume is represented by the
integral

/ V9 — 2 dz dy, R={(z,y):0<z<2, 0<y<3}.
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(b) Evaluate the integral in (a) using either elementary geometry or calculus.
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