NAME K EY Math 12
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You have 50 minutes to complete this test. You must show all work to receive full credit.
Work any 6 of the following 7 problems. Clearly CROSS OUT the problem you do not
wish me to grade. Each problem is worth 16 points, and you get 4 points for free, for a
total of 100 points. The answers will be posted on the electronic reserves later today.

1. Find the area of the region between the curves y =2x—x?and y=x"—4. Be
sure to sketch a graph first! )
Ax-x2= 24 Intersecitton poinls:
J 2.4 © = &x*~ax =9 (2 ) ¢~
1. X 4= xz"x_z 4 1(43)
0 = (x-2)(x+1)
X=Q, x=-I
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2 Find the minimum value (the smallest possible value for f) of
f(x,»)=x* +2y% — xp subject to the constraint 2x + y=22.

F (x.y, )= x% 232- xy - 3(1\<+j -322)

Fx = a‘Zx—j-a'M =0 — 93-22 -y =4 =0
Fj=' ‘fﬂ‘X"A =0 — x= 45_2/ 7J$ZA
Fa= ~ax-y+a2 =0 I" 314
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Find and classify the critical points of f(x, y) = x* + y? —=6xy +9x+5y + 2.

fx = 3x2—ég+? —> x2~25+3=0

Fy= dy - bx+s yr oA .
Caxe = bx \) x%43 —4x+S5=0 4t fjaﬁg
¥3j, 2 X*=bx +8 =0 Y~
Ruy = = (x—4) (x-z\:—o
xX=2, 3.—.— /2
'D(x-jF—‘ 1A% =36 x=4 y= W2

D(a; ?72.3 = 24-36 €0, s» (2,?/2) 3;Veg' a soddle Foiﬂﬁ
DAY = H8-3b 0. Sxx (4,'12)= 6 (4) >0, SO
(4,95) gives o minimvm .

Suppose p,and p,are the prices of two products. Also  suppose

400 500
+50 and D : =2000-100p, +
i +3 12 2(P1 pz) D 0, +4

the demand functions for the two products (quantities). Are these two products
competitive, complementary, or neither? (show work!) Give an example of two
products that might behave in this way.

D, (p,, p,)=3000+ te
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both >0 Compettive
both 40 camPlequrb.

In Hhis case, The ?rvduc:ks are neither ComFdHive nor
complemend oy,
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Jsing four rectangles, estimate the area between the curve f(x) =x’ and the x-
axis between x =1 and x=3.
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M—l—erna,\-e,l3| vsing 1e¢4-komé wéfom—}s with rectamgles

be b the fonction,
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Calculate f—lz— dx .
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Suppose z = x* +2xp? + —;—)— Compute all four second-order partial derivatives
(be sure to do each one separately).

Easiest to start with

T X raxy?y g“xvf/

_ -2
Zx = Ax HAy" - F XY
ZJ: L/x;(j + %x‘j
Exx — A -/’—3/1 Xugj
Zxy = ‘/j - 2"8—7(-2

Zijy:- L/X
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