Week in Review # 14
MATH 142

8.1-8.3 Drost-Fall 2000
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Find the domain of each of the following:

Y
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. Find the surface area of a closed rectangular box
whose volume is 1000 f* as S(z, ).
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7. A company sells gadgets and widgets. The
gadjets zell at p = 250 — 6 — 4y and the widgets
sell at g = 800 — 22 — 5y, where x = the number
of gadgets sold and ¥y = the number widgets
sold. Find the revenue function, R(z,y), and
the value of R(5,6).

R'-‘-' 'Xof + b%
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R= 2.50% ‘6)( ijg‘\- 8003 71 Y

R,= 250x% - 0% — Xy * 800y - 5}
R(5,)® 250(5)- 6(5)- - 6(5)(©) +80dle)- 5(6)

RS b)= 1250 - (SO ~ 180 + 4800 ~130
2

R,(5,6)= 5540
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Partial Derivatives: find f, and f,
for each of the following functions.

8. flz,y) = 3z + 4y> — 22y
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Second Partial Derivatives: find the
four second-order partial derivatives for
each of the following functions.

13. f(a,y) = 322 + 4% — 2073
14. f(z,y) = ™2V

3. §, = Gx-‘#xbs 8’ = By- 5*—3
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15. f(z,y) = In(2z + )
16. f(z,y) = (5z +6y2)"
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. 17. Minimize the surface area in problem number 6.
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8. A company sells x logic games at a price p =
120 — 2 — 3y and y super-duper deluxe logic
games at a price of g = 150 + 3z — Hy.

a. Find the quantity thev should sell of each

product to maximize fevenue

b. Find the price of each product which
maximizes revenue,

R=xp+ 43" X (120-2x-3y )y (150X ;SQD
R = |1Ox—2x2-3)(3+lsou*3}3-5\5
R= 120% - 2% + 150 -53"

Rz 120 4L =:’O => 4x,=|q_p\@
R‘;s lSo—lo\\J:o = |03=\5o’@

Ryt 97
Roxy® o Ry’

D= (-)-0)-0 = 4070
R” <o Cone@uLE down,

- (30,15 is o el vnay
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19. f(z,y) = 42? +8zy+16y, Find the critical points
and label as a maximum, minimum or a saddle
point.

=%x + 8y =0 g = 8x+1=0

3:‘. -% x= 2
Cridacal ponik (-2,2)
$u =% *yt: 8 D=3(0)- §'=-6Y
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20. f(x,y) = 22° — 22%y + 6y*, Find the critical
points and label as a maximum, minimum or a

$(x, e 228y 46§
5’ = 4x-‘lx3=o %’: -'L)C"-\-lg\\,2 =0
h - z—q ¢)=o
qX(I—\z’)—O —Z(X- \a,
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D= (4-ty)(36y) - ()
'D(o‘o)= 4.0-0 =0

D= (4 ~4)(36)- (712 |
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21. f(z,y) = 42° - ¥ Find the first order partial
derivatives, fr. fy.
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22. f(z,y) = In32z%y Find the first order partial
derivatives, fu. fy.
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23. Maddy sells two types of homemade preserves
and the weekly demand and cost equations are:

p =150 — 5z + 10y
qg=275+ 15z — 4y
Clz,y) =400 + 8z + 12y

where = represents the weekly demand for jars
of peach preserves, and y represents the weekly
demand for jars of quamquat preserves, p is the
price of the peach preserves, and g is the price of
the quamquat preserves, and C(z,y) is the cost
function.

a. Find the revenue function, R(z,y), and
evaluate R(20,30).

b. Find the profit function for Maddy’'s
peach and quamquat preserves, P(x, y) and eval-
uate P(20,30).

R' = Xp + u%-
R, = x(1%0 ~Sx+10y) + y(2s +\Sx"‘h‘_)

R.= 150 =5 +loxy + 218y + ISxy ~Hur
R = I50%-5xX +r153-4'3'
C= Yoo +8x + 12y
0. R(20,30)=150( 26)-5(20)+ 215(30)- 4(26)
= 3060- 2000+ 8250~ 360
:‘SbSo
b.P-R-C X
P= 150 x-5x + 215y -y~ (oorEeray)
P = 142x-5¢ 263y - 4y*-4oo
P (10,19)= P(as)-5(28) » 2420)-4) 4o
P(20,20)= 2840 - 2000 +18% - 300400
= 4'730)
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24. Bytold Blinds, Inc has a productivity function
defined by f(z,y) = 12022y®, wher is the
units of labor {in thousands), andfy\s the units of
capital in thousands). Currently the com-
pany is using 25,000 units of labor and 30,000
units of capital. Find the marginal productivity
ot labor and the marginal productivity of capital.

F ()= 120 xj'" ‘.,°;‘8
§ =0.2(120)x"y"

$ (26,30)= 24 (25" )(3")
= 276374412
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3, (25,30)- % (2 (30"
5"3 (25,30)= 92.56248038=92.5¢
m«\,u\w fndd‘ms
of Capilal
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h. For Byfold Blinds, Inc to maximize productivity,

should labor or capital be increased?
A= NN
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