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AP® Microeconomics 2024 Scoring Guidelines

Question 2: Short 5 points

(a) Calculate the average fixed cost of $3 and show the work. 1 point

Total Fixed Cost

Average Fixed Cost =

Quantity of Output
) $90
Average Fixed Cost = 30 " $3
(b) Calculate the marginal cost as $6 and show the work. 1 point

Change in Total Variable Cost

Marginal Cost =
arginal Los Change in Output

($108 —$90) _ $18

Marginal Cost = @0—27) 3 = $6
OR
) Change in Total Cost
Marginal Cost = .
Change in Output
Marginal Cost — ($198 — $180) _$18 _ 6
arginal Cost = Bo—27) 3 -
(c) State that diminishing marginal returns to labor begin with the hiring of the 3™ worker 1 point

and explain that the marginal product of the 1% worker is 5 bags, the marginal product of
the 2" worker increases to 7 bags, and the marginal product of the 3™ worker decreases
to 6 bags.

(d) State that the profit-maximizing number of workers is 7 and explain that the marginal 1 point
revenue product (MRP) of the 7" worker ($20) is greater than the marginal factor cost
(MFC) of the 7" worker (wage = $18), and that the hiring of the 8" worker would
decrease profits because the MRP of the 8™ worker ($10) is less than the MFC of the 8"
worker (wage = $18).

(e) State that Gato Food will experience diseconomies of scale and explain that as output 1 point
increases from 40 to 50 units, long-run average total cost increases from $15 to $18 per
unit.

Total for question 2 5 points
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Question 2 Sample A Page 1 of 2

Important: Completely fill in the circle Question1 Question2 Question 3 L
that corresponds to the question you
are answering on this page. O ® O

Begin your response to each question at the top of a new page.

a) Av.me- Fxed (ost = Feed (ost

Mg
Qa-oa"b*?vdmo'b’u b worken are hired 18 20 uuts
BFC: $%0 . $3
20

B) When Lowen feline incremes output Bon 23 o 30 wnik,

Hey ke | additonal worker, ooy Hhe mumber oF
Leorkes Jrla:j e o 6. Ginu -H-:g htd 1o Py His worker
0 wage of I3, At is He margital resource cost.

To ok the rogiral cast, ue mut divike ey addhons
tosk by He ddditional s prdupd. S, we geb manginad
tost = $18/3 = $6.

) D:msmg Mgl Letrrns begin with the }““’U of Tl
thrd woder . TUs s becanse e Hird workns marginal
produck (1512 = bunts whih is lxs +han 1l second
Lorkers  Margiral product =(12-8) = Tuvk. Tv reacorn Haok
Dininishirg  Homyiral eburs %o do rok beac}. with Al Peond
worker & baguse Y Seond Lyorkert  pargind poduct, F usik
s Qealer dhan He B3t Lordes paginl produt, 5 s,
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Question 2 Sample A Page 2 of 2

@ important: Completely fill in the circle Question1 Question2 Question 3
that corresponds to the question you
are answering on this page. O ® O

Begin your response to each question at the top of a new page.

b lowen Feline oill hire 7 wortars. “Tlis is bacavse they

tnll Aire more workes as &»3 oo The tuorkess Mgimf reyenuve
Pr&dwe# 8 ﬁreakr +han ar@ud fo e W age that is paa?sf.
Since He 8 Hh woder’s margirel revenc produet = $10<(32-30)*
820 is 8:{«!&"!‘0-' e wage of BIE, 1‘% will ke Lred .
The & worler on P ofter hand il rot ke ke d sinte W,

hart o magial rexeme product = B0 « (33-32) = 810wz

s s Han He $I2 wage. So, He frm will adn% lose

orey i Yoy Lie th 8th torkes.

e) ¢ ot 4O untz = $15
ATC ob 50 pite = $I8

Gie ATC ak 50 wols (318 is queakr Hon ATC at 4O
units ($15), € can toncdy loko Foeds is ex penerciy diSccoone
oF swale over He Up uul t 50 wit out put range, aok
ﬁ.m#, Totl Costs 0wt itrtasiy over HS bnler.
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Question 2 Sample B Page 1 of 1

Important: Completely fill in the circle Question1 Question2 Question 3 ®
that corresponds to the question you
are answering on this page. O L4 O

Begin your response to each question at the top of a new page.

o) $90/30= §$3

b) At 27 units of gutput,® workeyvs are hired VC=5x41324q0
At 30 units of output, L wovkeyrs are hived = VC= EXJ1T *$10%
$108 -390 = $1% (tne price of lavor)

¢) 3 workeys because the mavgina) product is F bags when hiring 2 wovkers,
and the mavgina! product decreases 10 1 bags with e niring of the 3¢
worker, So diminisning mavginal reuynt sets inat 3 goorkeys .

d) Lowen Feline wint hire 3 workevs because 1 workers is e last
quanhty of workers at whion MRP ZMEC. With a pricc per wnit of 310,
e MRP at # workers is MPXP (2%410) =420 . The WMEC is the waoc of
$18 o nire an addifional Worker. Hring € workers decrcases the MR P
10 $10, while the WMFC remains at §1€, so MECOMRAP at § worwers.
Thevefore, hiving 7 worcers is the profit-maximizing wambey of
workers, wheve MRP>MFC.

o .
4 -vis

g
Cato Food is eXpeviencing diseconomies of scale because producing
40 unirs oF output Yesutted in a wno-vun avevage fotul cost ¢ F
$15, and producing S0 unifs of output incressed the long-mun average
total cost v $18. Since the WATC increased as output inweased,

Gatv Food is experiencing diseconom ies of Scale.

&)
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Questlon 2 Sample C Page 1 of 1

® Important: Completely fill in the circle Question 1 Ouutlon 2  Question 3
that corresponds to the.question you
are answering on this page. ) ® O

Begin your response to each question at the top of a new page.

@) Average cixed Cosxr =10=30=% — §32
© workers evoduee 20 bags, emch\wor ker's WA s $ig,
fixed cost 1 $90, each bmg Gells\ for dlO
numper of bags ale With () s
(b) Inc reasimg ovtpu from 2% v 20 Oni¥S means
going fom B 4o (o workers, mepning one additional
wavh_er s being hived V‘lhioh costs ‘818, So the
inal cost+”is §18.

(G)Dnmmlshm Mm ol Letums beain with the
\rmrm 3 Nof\ﬂ-ef T™his 15 bﬂcao% with
T wWo k_ers /Y bm’rs are pvoolucedl ($%20 revenve),
then With  onother  wovker (omblr §)%% units owve
maow @00 profit), butr Fhen once wovieer number

'S hived P VALRN @\roduf‘-@o( and oy Mmocle

oes otk olown 22 anol §220.

)Lowcn Fline S\’IOUW hipe "] Wovkers 0 be
?W-H**mmm becavse at this number, each
wwmr prodvCes o max per-ynit amovnt o€

35 btfore i+ decreases from 635 to 4.

) Gato Food is ex rvﬁ‘lﬂ(}th Ais economi€s 0+
S&a{/r/ in e lag cause they are
&Y mo

ve onits (6o- ﬁ%m

on( mduam
C0 hg 200 (Maa 8600) SO each unit+ S
$2p -

dsu, -
(e | Unstant fomyce”
e

PagaS
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AP® Microeconomics 2024 Scoring Commentary

Question 2
Note: Student samples are quoted verbatim and may contain spelling and grammatical errors.
Overview

The question assessed students’ understanding of how firms make decisions to maximize profits in
labor markets and their understanding of how decisions are related to costs and production in the
short run and the long run.

The question started with a short-run production function for Lowen Feline cat food company. Lowen
Feline sells cat food at $10 a bag and hires workers at a market wage of $18. A table was provided
showing the number of workers and the corresponding total production of cat food associated with the
level of workers employed.

In part (a) students were asked to calculate the average fixed cost (AFC) given fixed costs (FC) of $90
and six workers hired and to show their work. Students were expected to use the production function
table to find the total quantity (Q) of cat food bags that six workers produced and then divide FC by Q.

In part (b) students were directed to assume that the only variable input was labor and were asked to
calculate the marginal cost (MC) associated with an increase of output from 27 units to 30 units and to
show their work. Students were expected to use the production function table to figure out the number
of additional workers needed to produce the increase in Q and multiply the number of workers by the
wage rate of $18. This would provide them with the change in total cost (TC), associated with the
change in variable cost, of adding labor which the students would then divide by the change in Q.

In part (c) students were asked to identify which hired worker was first associated with diminishing
marginal returns and to explain using numbers. Students were expected to use the production function
table to figure out the marginal product (MP) of each worker and then identify where MP began to
decrease.

In part (d) students were asked to state the profit-maximizing number of workers Lowen Feline should
hire and explain using marginal analysis. After stating the number of workers, students were expected
to explain, by comparing marginal revenue product (MRP) with marginal factor cost (MFC), how
Lowen Feline would determine this number of workers to maximize profits.

In part (e) students were informed that in the long run a rival firm, Gato Food, increases production
from 40 to 50 units and that its total cost increases from $600 to $900. Students were directed to state
and explain using numbers whether Gato Food was experiencing economies of scale, diseconomies, or
constant returns to scale. Students were expected to divide the total cost values by output to determine
that Gato Food’s long-run average total cost (LRATC) increases and that it experiences diseconomies
of scale.

© 2024 College Board.
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AP® Microeconomics 2024 Scoring Commentary

Question 2 (continued)

Sample: 2A
Score: 5

Part (a): 1 point

The response earned the point in part (a) because the response correctly calculates average fixed
cost as $3 and shows the work.

Part (b): 1 point

The response earned the point in part (b) because the response correctly calculates marginal cost as
$6 and shows the work.

Part (c): 1 point

The response earned the point in part (c) because the response asserts diminishing marginal returns
begins with 3rd worker and correctly explains that the marginal product of the 1st worker is 5 units,
the marginal product of the 2nd worker is 7 units, and the marginal product of the 3rd worker is 6
units.

Part (d): 1 point

The response earned the point in part (d) because the response asserts 7 workers is the profit-
maximizing number of workers to hire and correctly explains that the MRP ($20) is greater than the
wage ($18), and that after the 7th worker, the MRP is less than the wage.

Part (e): 1 point

The response earned the point in part (e) because the response asserts Gato Food is experiencing
diseconomies of scale and correctly explains that as output increases from 40 to 50 units, the long-run
average total cost increases from $15 to $18.

Sample: 2B
Score: 4

Part (a): 1 point

The response earned the point in part (a) because the response correctly calculates average fixed
cost as $3 and shows the work.

© 2024 College Board.
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AP® Microeconomics 2024 Scoring Commentary

Question 2 (continued)

Part (b): 1 point

The response did not earn the point in part (b) because the response incorrectly calculates marginal
cost. The response calculates the change in variable cost but does not divide the change in variable
cost by the change in quantity to find marginal cost.

Part (c): 1 point

The response earned the point in part (c) because the response asserts diminishing marginal returns
begins with 3rd worker and correctly explains that the marginal product of the 2nd worker is 7 bags,
and the marginal product of the 3rd worker is 6 bags.

Part (d): 1 point

The response earned the point in part (d) because the response asserts 7 workers is the profit-
maximizing number of workers to hire and correctly explains that the MRP ($20) is greater than the
MFC ($18) at the 7th worker, and that at the 8th worker, the MRP ($18) is less than the MFC ($10).

Part (e): 1 point
The response earned the point in part (e) because the response asserts Gato Food is experiencing
diseconomies of scale and correctly explains that as output increases from 40 to 50 units, the long-

run average total cost increases from $15 to $18.

Sample: 2C
Score: 1

Part (a): 1 point

The response earned the point in part (a) because the response correctly calculates average fixed
cost as $3 and shows the work.

Part (b): 1 point

The response did not earn the point in part (b) because the response incorrectly calculates marginal
cost as $18.

Part (c): 1 point

The response did not earn the point in part (c) because the response incorrectly asserts diminishing
marginal returns begin with 9th worker.

Part (d): 1 point

The response did not earn the point in part (d) because the response incorrectly asserts that 4
workers is the firm's profit-maximizing quantity of workers to hire.

© 2024 College Board.
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AP® Microeconomics 2024 Scoring Commentary

Question 2 (continued)

Part (e): 1 point

The response did not earn the point in part (e) because although the response correctly asserts that
Gato Food is experiencing diseconomies of scale, the response does not explain that as output
increases from 40 to 50 units, the long-run average total cost increases from $15 to $18.
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