Analysisin Economics (1)

Exercises

1.
The production function of a firm is given by

x=‘°\’/4r_2, r=0,

Here are:
r: input,
X: output.

The firm has to pay 20 € for each unit of input &g 40 € fixed costs. Determine the firm’s
total cost function and plot it.

2.
A company has a profit function given by

P(x) = —x* + 20x + 312
wherex denotes the quantity produced.

Find and interpret— intercepts andy —intercepts of the curvg = P(X).

What quantity produced gives the maximum profit?aie the maximum profit?

Use the above information to sketch the cyreeP(x).

If the constant term in our expression #fx) is changed from 312 to 156, how does

the answer to 2. change?
5. Given that the company has a linear cost functiahthat it costs 620 € to produce
four units and 700 € to produce eight units, deteenthe cost function.
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3.
Find the marginal cost function for the followingesage cost function:

c(x) =1.5x+ 4+4—6 , x>0
X

ilhe production function of a firm is given by
x(r) = -20+ 0.1r .
Here are:
r: input,
X:  output.



The firm has to pay 2.00 € for each unit of inpod &as fixed costs amounting to 300.00 €.

A marketing research has estimated the followingepiunction:
p(x) = 220- 4x.

Determine the total and the marginal cost functiointhe firm.

At what level of production will the total costs benimal?

Find the revenue and the marginal revenue functions

How much should be produced so that the firm’sipwaifl be maximised? Find the
maximal profit.

Determine the price for which the profit will be ximal.
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5.
Maximise profitsP for a firm, given total revenue

R(x) =4000x—- 3%* K : sales
and total cost
C(x) =2x% - 3x*+ 400+ 500C (x: output),

assumingx > 0.

6.
The total cost function of a firm is given by

C(x) =8400x+( 100800&” - 306G + )0 10

Find the intervals in which the marginal costslass than the average costs.

7.
Consider the demand function

X(p) =100e™°**, 0< p<100, (x: demand;p: price).
Given the cost function
C(x) = 2000+ 30k

1. describe the revenue and the profit as functionmiok.
2. determine the price for which the firm’s profit Wie maximal.



8.
The total costs of a firm are given by the function

1450¢°
+

C(X) =30x m

, 10<x< 50

1. Determine the marginal cost function. Calculate ierpret its value at= 20
2. Find the absolute minimum of the average cost fanct

3. Investigate the monotonocity of the average caststfon.
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A producer has the possibility of discriminatingween the domestic and foreign markets for
a product where the demands, respectively, are

x =21~ 0.1p,
x, =50~ 0.4p,

The producer has the following total cost function:

C(x) = 2000+ 16k
where X=X *+X,

1. What price will the producer charge in order to maxes profit

a) with discrimination between markets
b) without discrimination?

2. Compare the profit differential between discrimioatand non-discrimination.

10.
Given the demand function

p(x) =16— 05x,
find and interpret

1. the elasticity of price with regards to a demaha, = 8 units,
2. the elasticity of demand with regards to theegponding price.

11.
The total cost function of a firm for a certain aowdity is given by

C(X) -1 s 3y +ﬂ)x+100
24C 8 3

X: output,
C(x): cost of producing output units.



Determine the total cost of producing 40, 50, 6@ @d units of output.

Sketch the total cost function.

Write down the revenue function, assuming thaffitine charges 20 € for each unit of
the commaodity.

Draw the revenue function in the same skesciha total cost function.

Which amount should be at least sold if no lossedabe incurred?

Find the firm’s maximizing output as well as itsxmaum profit.

How much must be produced, if the firnvariable average costs are to be minimal?
The firm intends to increase its outjpan 70 to 71 units. Determine the increase in
costs
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i) approximately,
i) exactly

9. Find the percentage increase of costs

i) approximately,
i) exactly,

if there is to be a one percent ineeazoutput at the level of 48 units.
How would you comment the results?

12.
Consider the following demand function:
x(p) = 5(:05—10, 0<p<45  (x: demand;p: price)
Y

1. Find the marginal demand function.

2. Give a function describing approximately theceatage change of demand with regards to
a percentage change of the price.

3. Calculate the elasticity of demand for pricasae 10 andx = 40.

4. Determine the quantity of demand for which theepelasticity of demand is equal to —3.

5. Find the domains in which the demand functioelastic or inelastic.

i’%@ following function gives the relation betweée price of a commodity and the demand
or it.
p(x) =100- 0.5x.
The total cost of producing the commodity is givgnthe function
C(x) =1000+ 1
Find
1. the revenue function.

2. the profit function
3. the output guaranteeing maximal profit.



14.
The total cost function of a firm is given by

C(X) =1000+ 20k

1. Determine the marginal cost function and interirat the poink, .

2. Write the average cost function.
3. Investigate the behaviour of the total and the ayercost functions for - +oo .

15.
The total cost of a firm is given by the function

C(X) =60—- 12+ 2.

Determine the output which minimises the total sost

Find the output for which the average costs wilhiiaimised.

Argue why the marginal costs function can not haweinimum.

Find the point of intersection of the marginal @he average costs curves.
Interpret the values of the marginal and averagésdoinction at an arbitrary poixy .
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16.
The production function of a firm is given by

y=+/10r,  (r:input;y: output)

1. Is the marginal production function increasing ecreasing?
2. Find the total cost function, assuming that eadhafrinput costs 2 €.

17.
The production function of a firm is given by

13 2
X(r)=—=r"+2r".
(r) )

Find the input for which the production will beitt maximum level.

In which interval(s) will the production be ,negadl'?

Give the average production function.

Determine the amount of input which maximises thapction per unit of input.
Interpret the first derivative of the productiomédion.
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18.
The costsC of producing a certain product are given by thecfion

C(x) =0.06¢ - 22+ 60+ 20,

C: total costs,
X:output.



1. At present, we have the production lexel10. Calculate thepproximate change of
costs if the production will be

i) increased 2 units,
i) decreased by 1 unit.

2. Find theexact change in costs
19.
A firm that produces some amount of outputas the following cost function:

C(x)={(x_4)2 if x>0
0 if x=0

1. What is the right-hand limit of this function @stput approaches zero?
2. What is the function actually equal to when oiip zero?
3. Is the function continuous? If not, explain wiot.

20.
The total cost of a firm is given by the function

C(x) =200+ 5 — 0.0¥* + 0.02°>, (x output; C : cost).

=

. Find the marginal cost function and interprébitan output of 5 units.
2. Given the price function
p(x) =50- 0.0k,

determine the profit function of the firm.
3. Find the output for which the firm’s profit witle maximised. How high will be this profit?
4. Producing at a level of 40 units, the firm irages its output by one percent. Find the

resulting

I) approximate
i) exact

percentage change of profit.

21,
The total cost of a firm is given by the function
1, 3,,13
C(X)=—x"——x"+—x, xU|1, §, X: output; C : cost).
(x) Tl 2 [1 4 ( p )

1. Find the marginal cost function and interprdébitan output of 5 units.
2. Given the price function

p(x):6—§, xO[1, §  (p: price),



determine the profit function of the firm.
Find the output for which the firm’s profit Wbe maximised. How high will be this
profit?

3. Producing at a level of 3 units, the firm in@esits output by one percent. Find the
resulting

i) approximate
i) exact

percentage change of profit.

22,
The amount of output@) that a company can produce when it uses someraroblabour

(L=0) is described by the function
Q(L)=3VL.

1. Sketch this function.
2. Based upon your sketch, is this function congairectly concave, convex or strictly
convex?

23.

A company is manufacturing and selling insulatedysad’he company has monthly fixed

costs of 1500 € and there is a total monthly c64800 € when producing 100 mugs. Each

mug sells for 7 €,

1. Find the cost, revenue, and profit functionstifier mug manufacturer, assuming each is a
linear function.

2. How many mugs must the company make and selider to break even?

24,
A monopolist's demand function is given as

p=15-q (p: price;q: deman).
The firm’s cost function is

C(q) =0°+3g+ 2.
Find the level of output and the price level thaxmises profit.

25.
The demand function for a commodity is given as

p=10-0.5y (p: price;q : deman).

1. Express the price elasticity of demand as a fomatf price
2. Determine the intervals in which the demand amation of price is elastic or inelastic.
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26.
A monopoly’s demand function is given as

p=15-6&q

where q is output, p is price, and its total cost function is given by

C(a)=29°-3"+ [+ 2.

Find the firm’s maximising level of output, the geiit will charge and the amount of profit it
will make.

27.
A firm has the following production function:

Q(L) =3 -0.1°® (Q: ProductionL : Labou)

1. Find the firm’s marginal product of labour.
2. Find the values o for which the marginal product of labour and therage product of
labour are maximised.

3. Show that, when average product of labour gsraaximum, marginal product of labour
equals average product of labour.

28.
The average cost function of a firm is

c(X) =12- 4x+x° (x: level of outpu).

Derive the total and marginal cost functions.

Sketch the average and marginal cost curves isahee diagram.

If the firm takes the prices as given and pricéd$0 €, what quantity will it sell to
maximise profit? What are the firm’s profits atsliutput?
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29.
A monopolist’s cost function is

X 2
C(X) =——[0x-100)" +x x: level of outpu).
(x) zsoo[q ) ( pu)

It faces the demand function

1. The monopolist would like to maximise his profitné its output, the associated price,
and its profit.
2. Sketch the marginal cost and the marginal reveanetions in the same diagram.



30.
A monopolist has the total cost function

C(x) = 200x + 15¢ (x: level of outpu)
and faces the demand function given by
p(x) =1200- 10k
1. What output maximises his profit?
2 What is the profit-maximising price?

3. What is his maximal profit?

31.
Find the equilibrium price and quantity, given thesmand function

p+qg*+3q—-20=0
and the supply function

p-39°+10g=5 (p: price;q : quantity).

32.
A manufacturer has the following total cost funatio

C(x) =x>—12x*+ 60k + 9¢
and the demand function
p(x) =124- 1(x .
1. Determine the level of production that resultsha maximum profit. Calculate the
maximum profit and the corresponding price.

Find and interpret the elasticity of the cost fumctfor an output of 4 units.
Find the values of output for which the costs iasedegressively.
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33.
Plot the demand function:

1
X(p)_ ep_2 -2

Investigate and interpret its monotonicity.

34.
The demand function for a commodity is given as

p(x) =10—- 0.5¢ (p: price;x : deman)

1. Express the elasticity of demand with regards toepats a function of price.



2. Determine the values gb and xfor which the elasticity of demand with regards to
price is elastic, inelastic and unitary.

35.
A manufacturer estimates his total costs to be

C(x) =128+ 60k + &°.
His product can be sold at a price of
p(x) =180—- 2
1. Detfe_zromine the level of production that resultshia maximum profit. What is the maximum
profit?

2. At what level of production are the average costsmal? What are the minimal average
costs?

3. Find the values of output for which the costs iasedegressively.
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