14.4 More Applications

1.Cost Breakdown (HW 14.3/1-2)
Suppose the cost to produce ONE item
is given by:

C(x,y) = 3x% + 4y? + 5xy + 10,
where

x = cost for 1 hour of labor, and

y = cost for 1 pound of materials.

Entry Task:

The current hourly rate for labor is $20
and material is $55 per pound. )

How will a $1 per hour raise for labor

affect the cost to produce 1 item?Q
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N=9xy —~0.0002x ~Su_
2. Marginal Productivity (14.3/5-6) " CEXE

Suppose that the number of crates of Ny = Ay ~O. 000k x
a particular fruit produced is

D=3&03x -f-"hg,
9xy — 0.0002x°% — 5y <« N

D)( = 0,07
Z =
D
0.03x + 4y | & Mo o/ —ND/
where | S = o~
x = number of hours of labor, and

( - - x ‘S 6,03
y = number of acres of the crop. _ (¢ @32‘*“@ qj © °°°*?‘) O(”_j o °°°" (oD
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Find the marginal productivity for AT x =\oo, ¢ = 20
hours of labor when x = 100 and
/ v'=200. Interpret your answer 2r (B0 (1Ha20) — rmpara(e0?
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3. Revenue/Cost = Rlxy) ~Clopd

Assume you manufacture and sell two

products, A and B. = [SX +843 - [2x*- 254, Jq'-"f* ~tgy *n ]
Let _—Sr\ fﬁj —2x +7—x—1 _j 'f"’x-t' ,_‘j--_”
x = thousands of units of A, and P&d) = ~7_>< +2>:j _j -H“lx +\8u - Hl
y = thousands of units of B. R 2 |
You know from past years that your Bo=—4x T2y T = ; Q=
cost (in thousand dollars) is given by Dj — Ix - 2? +13 =0 Panl
C(x,y) =2x%* —2xy+vy%—9x— 10y + 11 ﬁ__z__,,rw/'”
2 x=2(2x-F> % \8 —; = 0O
And you know: 7% —4 x 14 +\8 =O
- Product A sells for $5.00/item, and 29 =2x B
- Product B sells for $8.00/item. T sle T k
| 3 =2l ~7=25
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What is the maximum profit?
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