MATH 251 Test 11 October 21, 2005 Name

Section 1 (25%)
- 508: 8-9:15 am 2 (15%)
509: 9:35-10:50 am 3. (20%)
: 4 (20%)
5 (20%)
Total (100%)
There are a total of five problems. No calculators are allowed.
1. (a) Find the maximum and minimum value of the function
f($7y7z) =3z — 21’—4y
subject to the constraints
z—2x—2y =10, 4(1—z)*+22=16. (14%)
(b) What is the name of the surface 4(1 — z)? + 22 = 167 _ (3%)
(c) Give a sketch of the constraint set. (3%)
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2o Given f(z,y) = 2—56(:5 —Di+(y+2) +zy+2z-y+1,
{(a) find all the critical points of  f; (10%)
(b) determine the local extrema of f. (5%)
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3. Afunction wu = f(z,y) issaidtobehomogeneousof degree n forsome n if fltz, ty) =

t" f(z,y).
(a) Show that

efz(x,y) + yfy(z,y) = nf(z.y). (5%)

(b) Show that
2° foa(2,9) + ¥* fuy (2, 9) + 28y fay (1) = n(n — 1) f (2, ). (5%)
(c) Show that f,(tz,ty) =" fy(z,y) forall ¢>0. ' (5%)
(d) Let n=-3/2. Give a concrete example of a function  f(z,y) thatis homogeneous
of degree —3/2. (5%)
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(a) Sketch the region where the integral is evaluated. (5%)
(b) Evaluate the integral by changing the order of integration. (15%)
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5. (a) Evaluate / e~ +bzte)gy for ¢>0,b€R and c¢> 0. (8%)
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(b) Use part (a) above to determine / e+ gz for a > 0. (4%)
0
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(c) Use part (b) above to evaluate /; o274z (4%)
(d) In part (a), can we evaluate the integral if a< 07 (Answer yes or no and explain. No
partial credit if your answer is wrong.) (4%)
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