1. Suppose that Y = x° — 5x° + 7x — 5

a) Show the domain of X where the function exhibits the property of an
increasing function.
b. Define the domain set of X. Is the function concave for all over the domain?

a) 44 - 3X-10X+7
dXx

solve function x ; (3x-72(x~-1) =0
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5 A > O Ttis on increasing function.

b.) From a.)

Y . ex-10
2%

x=Z - 6(L)Y-10 =4 >0
Z , 6(3)
L convex at x =7 minimum poir\{:
X=1; 601 -0 =k KO0

L concove at x =1 moximum point

The answer is NO, there ore both convex and concave.



only labor can change

2. Suppose that a firm's short-run production function is given by
L is the only variable —_—

QL) =6l 17
where Q(L) is the output level, and L is the number of workers

a. Derive the average product of labor (4P;) and the marginal product of labor
(MPy).

b. What size of the work force (L") maximizes the average output per labor,
Q(L)/L?

c. Use calculus to show that the MP;, curve must cross the AP, curve at its
maximum point.

d. Given that the firm faces the demand function

Q=100-2P

derive the marginal revenue product (MRP) function.
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Mp = %8 . @’(L) = 12L-3L"
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b) # 3:m1 max/ min veswsls Wi equation verFeimapnntion X

The gverage oufput per labor = AP_= 6L - L2

find ‘Ldf‘PL y set result = 0 and solve for L
L

from AP = 4l - L*

ﬂ =b-2L
dL
0 = 6-2L

It's a crifical value.
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Check the maximize of the average ou’rPuT per labor from

second order derivative fest.

dAPL _ .
'FYOW\ dL = 6 2L
dEARL . 9
d|?
d2AP, A .
ol i = -2 £ 0 because there has NO L for us to plug in
dL? |L=3

so L=3 give the maximize of the average oufput per labor

Suﬂmse we have L = Lo is the critical value y S0 we can check b)/

_ d2AP
lug L= Lo in
PE3 ° I
L dPAR | T
it = , It shows that L =Lo causes the minimize

o LA < o it shows that L =Ly causes the maximize.
UPTE ’

Then L =Lo meither max noyr min .




¢) because AP = %L?

(L)
so the slope of AP = £ [Q - X

dL L

, M3 (Amun) = un(Awan)
<U\Se Quotient rule > 2

d .
_ ,_.[I.La(u}— QLY

L2
: L- MPL T Q(L)
L2
= L MP_ | Q(L)
e L2
AP
= MPL _ &(L{ :
L L-L
_ MPL AP
L L
d(AP) _ MPL - AP
dL L

d'(AFL) = 0 Whe,n MPL— APL = 0
dL
MPL 5 APL

—d(iPLL) = undefined when >@ L must higher than 2ero 0“‘)’!

when APy is maximize , so we can conclude that MP, curve

must cross the AP cuyve .




d) from demand function

revenue Protiud( function = price -

Q.= 100- 2P
2P = 100-Q
p = 100- Q&
2
= quan’ri’ry
= P . Q
100-Q
R(Q) = [002 ]Q
R(@) = 50&-7Q°
_dR(Q) 2
MR = TQ = 50-2Q
MR = 50-Q

from Produch’on function @ = ¢1*-1°

MRP

MRP

i}

n

MR = 50-(6L -L°)

MR = So-L>+L>

MR x MPL

[50- 6L% + *] - [12L—3LZ}
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4. The swimming pool maintenance sector consists of 100 identical firms, each
having short-run total costs given by STC = 0.5¢* + 10g + 5, where q is the
number of swimming pools serviced per day.

a. What is the short-run supply curve for each pool maintenance firm? What

is the short-run supply curve for the market as a whole?

(l-a 3Upp|\4 curve Mc Jrc= O.S'QZHOQ +§
' mc = oTC Market Jupp'l‘q
0q Qm = E-;le
ATC = dTC n=log
AvC dq Qpy = 100 (P-10)
mC = 18+0 q 5 = 100P-1000
Jupplq p=mC
P=Q+10

g =-10+P 3 Supply curve

b. Suppose the demand for the maintenance of swimming pools is given by

Q = 1100 — 50P. What will be the equilibrium in this marketplace? What

will each firm’s total short-run profits be?

S _ D
) Om = An
100P-1000 = 100-50P

190P = 200
P = 4

substitute P= 14 IN Gy
10001414000 = Gy
Qm = 400
‘. market price is N upits
market quantity Yoo oni by wo firm.
(@ of 1{irm= ‘I%‘Zol’su unilf |

Shart-run profit

T=s TR-TC .
= P.Q - (0.5(44 1004) +5)
T _:3“”"" (53 shart-run profit= 3 nitS



L“C. Suppose the government imposed a €3 tax on chemicals per pool

maintained. How would this tax change the market equilibrium?

Imposed @ €3 tax on produter!

STC = 05Q%+ 10Q + S + 3Q
=05 +13Q 4§
mc= dJT0 =413
dQ
Mm(=p =Q+3
qQ =-13+P - firm's supply
market Supply

QJ =100 (-I134P]
s =-1300 + 10oP
new equilibrivm
new
®p = Qs
1100-§oP = -B00tI0QP
2400 = 150P
P = 16 |
substitute P=i6 in  new markek SUppIY Pquation
G?'w = -1300 +100(16)
q =300

. new pricp pquilibnum<1s
new quankity equilibriym =200 Onifs.



d. How would the burden ot this tax be shared between owners ot swimming

pools and the firms that offer pool maintenance services?

4d  @nsumer burden

= PP
= 16-1¢
=€2 per unit 2 S x100 =65 64
@m
poducer byrden = 1ax-(GSUMPT pay
= 3-2
P St € 7 per onit 2 2-x100 = 3.3%4
§ Oidx
6 |——XE
4 .
|
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| :
300 400 a
“" e e. Calculate the total loss of producer surplus as a result of the new tax. Show
that this loss equals the change in total short-run profits in this industry.
p p f‘l-hl)(
J
l“ =
1} |-
5] b / |
Y00 Jodwo
Gz "10+P
it New pr= L y3 X300
§=0, p=10 pl '
Praduter surplus= %xberekhquhf = %0 uniff
= TX bX 400 thange in PS
= 300 unitJ = 450-100

= -3¢0 UnitS



(hange in talal shart-ryn profit
g= 300 = it
0o {irm
nPw T = P§ - (T(+%YX)
= (60 - (0.5G% 3G +5)
= 1%0) - (05654 BOMHS)

= -0.9
befare tax profit =€9

thanﬂp in shart-tun pro(ff = -05-3
= -39 #
total profit = =250
=-3§0Q
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