1. (13 ptz) A company sells items. For all functions in this problem, » is in thousands of items.
The selling price per item is p = 46 — 8¢ dollars/item.
The total cost, TC(x), is TC(x) = 5r + 12 thousand dollars.
Round all final answers to three digits after the decimal.
(a) (3 pts) Find and simplify the formulas for fixed cost, FIC'. variable cost. VC'(x), and marginal
cost, AC(x).

|2

FC = thousand dollars

(5(x+ﬁ.ml\ D~ (5;+|1h _ ¢ 5
0 00, B VO(r) = X thousand dollars
Also _— E‘]’:'PE ot TC — MC(x) = 5 dollars/item

(b) (2 pts) Find and simplify the formula for profit, P(x).
TR T (D= (Hhx —Bx®) —(Sx+12d = Hox-Bx™-5x -1z

P(z) = —Ex* +4l * — 17 thousand dollars

(¢) (4 pts) Find the quantity where average cost, AC(x), is | Ddollars per item.

AC) = Sx+12 2 g

=  Sx+l2 =I10x

|2 = 54
Yz
‘K—r-—é"--ZH

Z .
T = ’ L} thousand items

(d) (4 pts) Find the gquantity and selling price that correspond to the maximum total revenue.

TE) = Hhox —Gx*
—4{ e 5 835 ireng

X = —a

2(-9)
D= UL-gx = te-8(2eae)= 22

T = Z. B :'g thousand items

p= 23 dollars per item




. (18 peoints) Consider a different company. In this problem. z is in hundred of items.
Total revenue is TR(x) = 80r — 222 hundred dollars.

Average variable cost is AVC(x) = 042% — 82 + 76 dollars per item.
Fixed costs are $2300 (which is 23 hundred dollars).

Round all final answers to two digits after the decimal.
(a) (2 pts) Give the formula for Total Cost, T'C'(a) and price per item, p.

TC(z) = _ OM ® -Gy Fox +23
price per item = p = 80 — 2%

hundred dollars

dollars per item
(b} (2 pt}) What is the profit if vou produce and sell 200 items?

Pl = (?a{iﬂﬁ bl = (0H ) - BeY+ ey + 2T T 152 - |\ =

P(1) = 5.8

(¢) (4 pts) Find the shutdown price (SDI).
L oLesT Lﬁ“UﬁLUE oF BvC \J

L8 _ &
_'_'_dnfﬁ’?o

hndred dollars

N = — =

L
(za) 2(aa)

e (1) = 04l ~2lig +% = >0
E Q” dollars/item

(d) (4 pts) Find the largest interval of z-values where TR(x) is greater than or equal to 600

hundred dollars. QG . 2% = (00 S + m

X = 22y
3 0= 2 -80x 600 — B0t (oo _ BorHo
4 -
- %2 4o
= o or =
from xr = X8 to o = 20

hundred items
(e) (4 pts) Find and completely simplifv M R{x) = TR{x +0.01) — Th(z) .

0.01
[ Balx+o01) —2xto.e1)] ~[80x - 2x)
R
Bi/g + 0.8 —-z,(mu,nm|}—%+z;ﬁ
8.0
08 —agt —ovty-vews 287 - go - tx —o0
I‘Jﬂal

MR - F1.98 —Hx

dollars/item



3. (11 pts)

(a) The demand function for a product is given by 173 — 4dp = g, where p is the price per item,
in dollars/item, and ¢ in the number of items.
The supply function for the same product is linear. Suppliers produce 10 items if the price
i 25 dollars/item and produce 20 items if the price is 40 dollars/item.

i (3 pts) Find linear function for the supply curve,
b -5 IS
= — =15
20-10 |0

M =

p=1,5(g-10+25 =153 —Is+25
P = 1.6 qlr+[{j

ii. (4 pts) Find the price and and to market equilibrium.
ComBINE 133 -4 "= ‘.
1F2 U129 x10) =9, p= 1511 +1o
[F3 - bg 40 =q =385

2% ='3q
= E’:lq

| 4

= items

p= 3 8 5 dollars /item

iii. (1 pt) Does a market price of $47 per item correspond to a shortage or surplus?

yF > 24.5
Circle one: Shortage Ul'

(b) (3 pts) Solve 54+ 4™ =15 .
Cive vour linal answer as a decimal, accurate Lo three digits after the decimeal.

4 e — o

3 X
& —=2.5

2x = (25 =09/6290132

7 .£)
L ~(0.365430244

e
I

0.2%205




