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MATH 251 Test 11 October 26, 2004 Name

Section

There are a total of five problems. No calculators are allowed.

1. A function u = f(z,y) is said to be homogeneous of degree n for some n > 0 -if
f(ta:,ty) = tnf(.’l,',y).

(a) Show that

2fa(2,9) + yfy(z, ) = nf(z,y). (6%)

(b) Show that
ZEszz(fL',y) +y2fyy($7y> +2xyfa:y($>y) :’I"L(TL— 1)f(1',y) _ (5%)
(c) Show that f,(tz,ty) =t"1f,(z,y) forall ¢>0. - - (5%)
(d) Show that xf.(2z,2y) + yfy(2z,2y) =n -2 f(z,y). ' (5%)
(e) Let n=25/2. Give a concrete example of a function  f(z,y) that is homogeneous
of degree 5/2. (5%)

o

(4\) Frow -f({'x,t-q):t"-{»(x,v])) tibe %_- :
'74{,{(“, ty)= —5!; [’(’”f{x,»ﬁj = nt" " fmy),
Ar,ol?duvcj»@m&ﬁ% Gt hond icle aboe, |
"2 tx,ty) _ L oHtxYy tx, n-
® adff(i'x,fq)z—;-%'y 7)_3%(;&x)+_§7ﬂ, y %ﬁ)"?‘?;f- )+j_5%1_."5)=n+ Sex,

) ast =1 sl We oo
Now s, Ly = D,



(b) Tohe G of bothe aibea of @ abre

Z%-’_-f('lrx,ﬁ}): .fg[x_’a_if; ’t‘J) Mj—- —-—-(‘ni‘ -f-(x ) 'VL('n-—l)'l' -}(x»j)
Py o eaiyalss b5 tho brechiid Toum abuve
ggpﬁhwy) iy ii};x*vj = X2 b, *7>+7,—a—f ity
= X[ttty G2+ ) Vo (e ) 42+ oo 5

= X [f;},(’b('bj))('l" x‘,('kx i‘\j) ‘jj Y [)L;,x(b‘)bf)x + 7(‘17“—’( “p ﬂ

= X e (x, ty) +zx11f (Ex, 1) +Y F, (8%, )= nie-) £ 7L"‘"7)-
Again, act t=|, wco(;TmM K

X fx, O PH+2XY Fry O Hf Fiy (£, )= nen-Df ey,

-
D 2 ket A ) 2. 8t 2 o) )
1n tfytxty)s tfiyx) above, M&u .4«0[%4@7‘[‘ We oéatmjt *3)“* fx,,

) Sabtebdle T2t v aqpuatiim @ o Tho procidin page. We ot
x 0, 2y) +y 2%, 19)= m- 2 ey,

(e/) F‘N Mlb) 2 5k
fosp= 33 " =T X

4o homegens of defpas 5.




Name

2. Given  f(z,y) = (z+ 1)* + 256(y — 2)* + 16[z(y — 2) + y] — 90,

(a) find all the critical points of f; (10%)

(5%)
[Hint: Calculations will be simplified by setting u=z+1,v=4(y—2), and by writing

16[z(y —2) +y] intermsof wu and wv.]
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(b) determine the local extrema of f.
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3.

(a) Find the maximum and minimum value of the function

f(z,y,2) =4z + 2y + 32
subject to the constraints

22+ 2y+2=10, 4(y+1)*+2%=16.

(14%)
(b) What is the name of the surface 4(y + 1) + 22 = 167 (3%)
(c) Give a sketch of the constraint set. : (3%)
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4. (a) Evaluate / e (@24 dr for a>0,beR and ¢ > 0. (8%)
—o0 . o
(b) Use part (a) above to determine / e~(@@®+dy for a> 0. (4%)
0
(c) Use part (b) above to evaluate / z2e~27" gy (4%)
0
(d) In part (a), can we evaluate the mtegral if c< 0'7 o0 4%
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5. Consider
4 1
/ / s(3z% + 12z — 5)dzdy.
~21(y—
2
(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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