SECTION 4.7 APPLICATIONS TO BUSINESS AND ECONOMICS 1

4.7 ARpplications fo Business and Economics

B Click here for answers. B Click here for solutions.

1-6 w1 For each cost function (given in dollars), find (a) the cost,
average cost, and marginal cost at a production level of 1000 units;
(b) the production level that will minimize the average cost; and
(c) the minimum average cost.

1. C(x) = 10,000 + 25x + x2
2. C(x) = 1600 + 8x + 0.01x?
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X X
X =45+ — +
3. C(x) =45 >+ 550

4. C(x) = 2000 + 10x + 0.001x?3
5. C(x) = 2+/x + x?%/8000
6. C(x) = 1000 + 96X + 2x%/?



SECTION 4.7 APPLICATIONS TO BUSINESS AND ECONOMICS

Anstuers

Clich here for exercises.

1. (a) $1.035,000, $1035/unit, $2025/unit.
(b) 100
() $225 /unit

2. (a) $19,600, $19.60 /unit, $28 /unit
(b) 400
(c) $16 /unit

3. (a) $2330.71, $2.33 /unit, $4.07 /unit
(b) 159
(c) $1.07 /unit

4. (a) $1,012,000, $1012/unit, $3010 /unit
(b) 100
(c) $40 /unit

5. (a) $188.25, $0.19 /unit, $0.28/unit
(b) 400
(c) $0.15/unit

6. (a) $160.245.55, $160.25/unit, $190.87 /unit
(b) 100
(¢) $126/unit

B Click here for solutions.




Solutions
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Clich here for exercises.

1. (a) C (z) = 10,000 + 25z + 22, C (1000) = $1,035,000,

o) — @ — 10000 | 95 | 4 ¢(1000) — $1035.
C' (z) = 25+ 22, C’ (1000) = $2025 /unit.

(b) We must have ¢ (z) = C' (z) =
10,000/x + 25+ =25 +22 = 10,000/z =z
= 22=10000 = x = 100. This is a minimum
since ¢’ () = 20,000 /z* > 0.

(¢) The minimum average cost is ¢ (100) = $225 /unit.

2. (a) C (z) = 1600 + 8z -+ 0.0122, C (1000) = $19,600.

c(x )f@+8+001x ¢(1000) = $19.60.

C' (z) = 8 + 0.02z, C' (1000) = $28.
(b) We must have C' (z) = c(z) <

81002 — 5% g 001 o 0012 - 2090
X X
o 221000 160000 o 2 — 400 Thisisa

0.01
minimum since ¢’ () = 3200 /2* > 0 for z > 0.
(¢) The minimum average cost is ¢ (400) = $16 /unit.
3. (a) C () =45+ = Ml C (1000) = $2330.71
. (a) C(x) = 5 1+ =60° = .71
45 1 T .
4 E o — i
C' (z) = + 580" ' (1000) = $4.07 /unit.
(b) We must have C'(z) =c(z) =
1 b X _5 + 1 FINLENN $H_=
2 280 z 2 560 z 560
= (45) (560) = x = /25,200 ~ 159. Thisisa
minimum since ¢’ (z) = 90/2% > 0.
(c) The minimum average cost is ¢ (159) = $1.07 /unit.

4. (a) C (x) = 2000 + 10z + 0.0012>,
C (1000) = $1.012,000.
2000
¢(z) = =— + 10 + 0.001z2, ¢ (1000) = $1012/unit.

C' (z) = 10 +0.00322, ¢’ (1000) = $3010 /unit.
(b) We must have C' (z) = c(z) <

2000

10 + 0.003z% = =— + 10 + 0.0012°> <

2000 =0.00222 < 23 =2000/0.002 = 1,000,000
T

< o = 100. This is a minimum since

c//(x)fﬂ+0002>010rx>0

(¢) The minimum average cost is ¢ (100) = $40/unit.

I Click here for answers.

5. (a) O (2) = 24T + =——, C(1000) = $188.25.

8000

2 .

c(z) = \/_ + = 8000 ¢ (1000) = $0.19 /unit.
x , - A
C' (z) = \/_ 2000° C'(1000) = $0.28/unit.

(b) We must have C' (z) = c(z) =

1,z 2 =z 1
Jz | 4000 /z ' 8000 8000  /z

2%/2 =8000 = z = (8000)%% = 400. Thisisa
minimum since ¢’ (z) = $275/% > 0.
(c) The minimum average cost is ¢ (400) = $0.15 /unit.

6. (a) C (x) = 1000 + 96z + 222, C (1000) = $160,245.55.

e(x) = 229 4 96 1 2./, ¢ (1000) = $160.25 /unit,

C' (z) = 96 +3y/z, C' (1000) = $190.87 /unit.

(b) We must have C' (z) = c(x) <
96+ 3/ = 1000/ + 96 + 27 < /7 = 1000/x
& 2%/2=1000 < = (1000)** =100. Since
¢ (z) = (x3/ 2 _ 1000) /2% < 0for0 < z < 100 and
¢ (z) > 0 for z > 100, there is an absolute minimum at
x = 100.

(c) The minimum average cost is ¢ (100) = $126 /unit.



