Mon, Jul 1, 2013 MATH 250, Midterm 2 Prof. V. Panferov

Solutions.

Name: (print)

This test includes 7 questions (total of 46 points), on 7 pages. The duration of the test is 60

minutes.

Your scores: (do not enter answers here)

1 2 3 4 5 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) At a certain instant a right circular cylinder has radius of base 10 in. and
height 15 in. At this instant the radius is decreasing at the rate of 5 in/sec and the
height is increasing at the rate of 4 in/sec. How rapidly is the volume changing at this

moment?
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2. (6 points) Given the function

(,9) = ——— g
g9(z,y Tt
(a) Find the domain D of the function g(z,y) and sketch it. 7& C' cre/e

15X —; >0
 => Xz‘f'y <25
D: {(x,;) ; XPL-#;?ZlS—f

tla open sk
?/’Va.o&w b‘

(b) Sketch level curves g(z,y) =k for k= £, 1, 2, and k = 100.
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(c) Based on the level curves, what can be said about the global minimum of g(z,y) on %/ raclus
D? The global maximum? ~ 50
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3. (6 points) Find the limits, or show that they do not exist:
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4. (6 points) Given the function

f(z,y,2) = 322 + y* + 2* —4zyz and the point P(1,1,1). -~

(a) Find the gradient vector \Y f and determine the gradient vector at the point P.
-
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( ) Find the directional derivative dzf at the point P in the direction of the vector
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(b) Find the maximum value of the directional derivative 9zf at the point P for all
directions .
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5. (6 points) Show that the point (zo,y0) = (—1,—1) is a critical point of the function
flz,y) =2° —y° + 32’y — 9z

and determine its type (local maximum/minimum, or saddle point).
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6. (8 points) Use Lagrange’s method to find the maximum and minimum of f (z,y), subject

to the given constraint:

@) e
f(z,y) =y* — =, constraint: 22% + 9% =1

[7/: [’—[/ "?f) /) @ - (4)(727) R
Lagrange rmuslbipd Eguations: =21
49x}
y= A2y 3 = g=o o A=1

é/;c { . g;— o =D /chq'_(— 02;-1 =7 X)(l;l

=2 X'Z:—-z!— => X'—“i",é‘—:

- C/———/—) 0) (———L o) - Cn'f;Ca//aqc‘wa.
’z T/L{'ia)z /('L )= I
=> = 4X == X=-

[ = #
=  g= -2 /-2 =&

=> f»—’;i‘@

VE) [t -VE) - e ritical .

)- PlAE)- Fré -2
= 4y, Vg /)~ &€ 4 g
/—»>/7V_/

/
7

Continued. ..



Page 7

7. (8 points) Given the iterated integral:
1 pl
/ / V1+z2dzdy
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(a) Sketch the region R over which the integration is performed.
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(b) Write the equivalent iterated integral in the reverse order.
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(c) Evaluate the integral obtained in (b).
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THE END.



