2022 MAA AMC 10A

1. What is the value of the below expression?
Bl T XAMEES D2

1
3+ =
31
10
49
15
33
10
109
33
15
(E) vy

(F) Leave as blank | =A%

(A)
(B)
(@)

(D)

2. Mike cycled 15 laps in 57 minutes. Assume he cycled at a constant speed
throughout. Approximately how many laps did he complete in the first 27

minutes?

Mike /Al 57 4-4P % 7 15 B. ikt — A vAds 2 693k AT, AR 4 AT 27
DERAZRT % VB2

(A) 5

(B) 7

Q) 9

(D) 11

(E) 13

(F) Leave as blank | R4 %
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3. The sum of three numbers is 96. The first number is 6 times the third number,
and the third number is 40 less than the second number. What is the absolute

value of the difference between the first and second numbers?

EANEZ AR 6. F—NEEF ZANKN 6145, FZARLE =N 40,
B — ARG F AR ENLITERLS e

A) 1
(B) 2
©) 3
(D) 4
(E) 5
(F) Leave asblank | Fff %

4. In some countries, automobile fuel efficiency is measured in liters per 100
kilometers while other countries use miles per gallon. Suppose that 1 kilo-
meter equals m miles, and 1 gallon equals ¢ liters. Which of the following
gives the fuel efficiency in liters per 100 kilometers for a car that gets x miles

per gallon?

#rEAFENRB AR, —2AFXRKRAE100 FRAHG I, ™I %@?M
&Jﬂv&ﬁn/\mémﬂiéﬁ%ﬁﬂ BT FREFETm EL, 1 meFET LIt
o R —AEF A TAT x X2, RLARTARARRALE T A4 100
TR A b TR R R AT AR o A R P

X
1004m
xtm
100

/m
100x
100
xfm

(E) 100¢m
X

(F) Leave as blank | R4E %

(A)

(B)

©)

(D)
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5. Square ABCD has side length 1. Points P, Q, R, and S each lie on a side of
ABCD so that APQCRS is an equilateral convex hexagon with side length
s. What is s?

EHH ABCD ¢392k A 1. 5 P. Q. R. S&a4aF ABCD 89 —4%ih 1, 1%
# APQCRS #iA KA s 895NN XAK . s AZ VP

(A) g
®)

© 2—v2
D) 1— %
® >

(F) Leave as blank | R4 %
6. Which expression is equal to ’a -2 m ‘ fora < 0?

(A) 3—2a

B) 1—a
1
(D) a+1
(E) 3

(F) Leave as blank | 7~4F %

7. The least common multiple of a positive integer n and 18 is 180, and the
greatest common divisor of n and 45 is 15. What is the sum of the digits of

n?

EEHn 518 69 F I AMEHZ 180, FHn 545 69 ZAAAHZ15. A4
nWEfLRF I RS I

(A) 3

(B) 6

© 8

D) 9

(E) 12

(F) Leave as blank | 7~4F %
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8. A data set consists of 6 (not distinct) positive integers: 1, 7, 5, 2, 5, and X.
The average (arithmetic mean) of the 6 numbers equals a value in the data

set. What is the sum of all possible values of X?

— ARG 6 A (TR ) EEHMR: 1. 7. 5. 20 5. X. 6 ANy
(ER) FHMEFTRIBEFHENK. A X WA TRALGEFR S 2
(A) 10

(B) 26

(O 32

(D) 36

(E) 40

(F) Leave as blank | R4 %

9. A rectangle is partitioned into 5 regions as shown. Each region is to be
painted a solid color—red, orange, yellow, blue, or green—so that regions
that touch are painted different colors, and colors can be used more than

once. How many different colorings are possible?
e @R, —ANEBREXS A ARR. BARBRERALE. BE. &

b, BERBE T —HMERE, HAFHEMS K BMALRFGME,
BRBRETIER S T—Kk. A S VR TrRGEEF X2

(A) 120
(B) 270
(C) 360
(D) 540
(E) 720
(F) Leave as blank | R4k %
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10. Daniel finds a rectangular index card and measures its diagonal to be 8 cen-
timeters. Daniel then cuts out equal squares of side 1 cm at two opposite
corners of the index card and measures the distance between the two clos-
est vertices of these squares to be 4+/2 centimeters, as shown below. What

is the area of the original index card?

Daniel $%.2| 7 —3K4EH &3 F H, SFl=H L AL K% 8 K. Daniel &
FBREERNFAGBAN AL ERRGHKA L ERGEFH, HFMFHE
FAE T ARG EZ R GIES A 4V2 RE, W TEKF=. FEL
KA FAKERRES V?

(A) 14

(B) 102

(O) 16

(D) 12v2

(E) 18

(F) Leave as blank | FiE%4

11. Ted mistakenly wrote 2" - \/ zo5¢ as 2+ §/ zd5c. What is the sum of all real

numbers m for which these two expressions have the same value?

Ted 43R4 27 \/ s B2 Y s . FRITHE A ik X ALA AR R
BRA S dom 84 % Fn st % 2

(A) 5

(B) 6

Q7

(D) 8

(E) 9

(F) Leave as blank | R4E %
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12. OnHalloween 31 children walked into the principal’s office asking for candy.

They can be classified into three types: Some always lie; some always tell
the truth; and some alternately lie and tell the truth. The alternaters arbitrar-
ily choose their first response, either a lie or the truth, but each subsequent
statement has the opposite truth value from its predecessor. The principal

asked everyone the same three questions in this order.

“Are you a truth-teller?”The principal gave a piece of candy to each of the

22 children who answered yes.

“Are you an alternater?”The principal gave a piece of candy to each of the

15 children who answered yes.

“Are you a liar?”"The principal gave a piece of candy to each of the 9 children

who answered yes.

How many pieces of candy in all did the principal give to the children who
always tell the truth?

FHMRE, SINEFAARKIANATEZERE. ZFNAZFEE: ARA
BLiEiE;, ARALVAE, ARARXBRIIEEALE. TR HE
EF G Z T, BAABEN AT E — A EME 2 EEE L ILAE
ik, MAEHERGERRZZRAENSAT—AFEAME. KK TH
W5 B T BRI AR 69 Z AN 9 2.

REBHAFED ) REKLDE R 22 ANETFHA—S4E R,
“RAERBVIEIE R AED ) RRKLWE RIS NFZTFHEA—BER.
“REBHIFRED ) REKLDE R INETHA—S4E R,
FMIRKALTERAEGOHZTFN—2E 5 ViR

A

(A) 7
(B) 12
O 21
(D) 27
(E) 31
(F) Leave as blank | R4E %



13.

14.
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Let A ABC be a scalene triangle. Point P lies on BC so that AP bisects /BAC.
The line through B perpendicular to AP intersects the line through A parallel
to BC at point D. Suppose BP = 2 and PC = 3. What is AD?

# ANABC R REWH=/%. &P #&£BCLt, /13 AP 2 /BAC t5 4 F

%, 23 BWEALT AP A% 5%id A 9F47F BC 9 AZMM LT &
D. 8% BP=2#PC=3. 5 AD #9 Kk EZ % V?

(A) 8

(B) 9

() 10

(D) 11

(B) 12

(F) Leave asblank | R4 %

How many ways are there to split the integers 1 through 14 into 7 pairs so

that in each pair the greater number is at least 2 times the lesser number?
F 1 2] 14 9B R 7 3, RFHE—ITPRRGEE S R84 2
&, BN E—%A S VAb?

(A) 108

(B) 120

(O 126

(D) 132

(E) 144

(F) Leave as blank | R4 %



15.

16.
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Quadrilateral ABCD with side lengths AB = 7, BC = 24, CD = 20, and

DA = 15 is inscribed in a circle. The area interior to the circle but exterior
to the quadrilateral can be written in the form M—_, where g, b, and c are
positive integers such that a and ¢ have no Comrrfon prime factor. What is
a+b+c?

NiEwih# ABCD &2 KA AB=7. BC=24. CD =20. DA=15. &

. , ‘ “an—b ‘
ﬂ%m%@ﬁmwﬁﬁ%%zﬁ%@ﬁwugﬁ”ﬁ: W% X, LFa. b
CRERY, FHafec EAXRYGHERI. Ma+b+c2%)?

(A) 260

(B) 855

(©) 1235

(D) 1565

(E) 1997

(F) Leave as blank | 74 %

The roots of the polynomial 10x3 — 39x2 + 29x — 6 are the height, length, and
width of a rectangular box (right rectangular prism). A new rectangular box
is formed by lengthening each edge of the original box by 2 units. What is

the volume of the new box?

%1 X, 10x3 — 39x% +29x — 6 M2 — KR & T (L@ RIEW 69 i)
BB, KEREE. WwR—AHGKFIRETFREIHRBETF LD
HRK2ANELE TR, FIFETFORRELS V2

24

5

42

5

81
(&) 5

(D) 30

(A)

(B)

(E) 48
(F) Leave as blank | 7~4F %
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17. How many three-digit positive integers a b c are there whose nonzero digits

18.

a, b, and c satisfy

1

0.abc=-(0.a+0.b+0c)?

S

3

(The bar indicates digit repetition; thus 0.4 b ¢ is the infinite repeating deci-

AL E#Sabe PERK T a. by cH L

W ERA S S

A) 9

(B) 10

(O 11

(D) 13

(E) 14

(F) Leave as blank | R4 %

Let Ty be the transformation of the coordinate plane that first rotates the
plane k degrees counterclockwise around the origin and then reflects the
plane across the y-axis. What is the least positive integer n such that per-

forming the sequence of transformations Ty, Ty, T3, - - -, T, returns the point
(1,0) back to itself?

BTy ALAR-F @) Lk, €8N E R L4k, RiEAKF
%y RS BATRFI TS Tos Tas - Ty 42455 (1,0) 4 =12 8
FO R EEHEn RS V2

(A) 359

(B) 360

© 719

(D) 720

(E) 721

(F) Leave as blank | R4E %



19.

20.
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Let L, denote the least common multiple of the numbers 1, 2, 3, ..., n, and

let 1 be the unique positive integer such that

L S S S
1 2 3 17 Ly

What is the remainder when £ is divided by 17 ?
WLy AT 20 3y . n R MER, JRRh RCE—A) RS, 247

1+1+1+ 1 h
1 2 3 17 Li7’

Bl h A7 H R H RS Y
A) 1
(B) 3
© 5
(D) 7
(BE) 9
(F) Leave as blank | R4E %

A four-term sequence is formed by adding each term of a four-term arith-
metic sequence of positive integers to the corresponding term of a four-term
geometric sequence of positive integers. The first three terms of the result-
ing four-term sequence are 57, 60, and 91. What is the fourth term of this

sequence?

W — A1 IE R R 60 A 9 IR 6G S £ I 9B — R 5 — A JE A R B AT
W 89 I SRR AR, R E] — AN TAT]. S A v AT 8
A= 2 57, 60, 91. FEANKINGFEERLS V2

(A) 190

(B) 194

(C) 198

(D) 202

(E) 206

(F) Leave as blank | R4 %

10



2022 MAA AMC 10A

21. A bowl is formed by attaching four regular hexagons of side 1 to a square
of side 1. The edges of adjacent hexagons coincide, as shown in the figure.
What is the area of the octagon obtained by joining the top eight vertices of

the four hexagons, situated on the rim of the bowl?

BERHOALRKA T WENDHAEEINDRA VG EFTH LB R—ABE. 4o
BHrw, MARRINATA EEMA. FULTHN A%, WA NAH R EF
AT B EH A RAT R INDT RS e

N

(A) 6

(B) 7

Q) 5+2v2

(D) 8

(E) 9

(F) Leave as blank | R4f %

11
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22. Suppose that 13 cards numbered 1, 2, 3, ..., 13 are arranged in a row. The

task is to pick them up in numerically increasing order, working repeatedly
from left to right. In the example below, cards 1, 2, 3 are picked up on the
first pass, 4 and 5 on the second pass, 6 on the third pass, 7, 8, 9, 10 on the
fourth pass, and 11, 12, 13 on the fifth pass.

For how many of the 13! possible orderings of the cards will the 13 cards be

picked up in exactly two passes?

BB 5 H 1 20 3y . 1389 13 5K F B HER—AT. ILAEMAE S 4 S %
WA EIEA, NAERAEETL I/, AT@OTH T, F—REERE
FA1 2. 38 F R, FREERKEFTALFEH TR, FERETERS
FHOMFR, POt RBETHT. 8. 9. 108 F R, A ERS
A 11, 12, 13 89F 4 .

B PR 1B AT R GG F R HEZU P, A 2 S APHES 447 13 3K F 1 Tl 645 7
BAIE T

711 |8(|(6||4||5](9|(12{|1|[13/|10{(2]||3

(A) 4082
(B) 4095
(O) 4096
(D) 8178
(E) 8191
(F) Leave as blank | R4E %

12



23.

24.
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Isosceles trapezoid ABCD has parallel sides AD and BC, with BC < AD and
AB = CD. There is a point P in the plane such that PA = 1, PB = 2,PC = 3,
BC
= 4. Whatis —?
and PD = 4. What is 1D

fF 4% ABCD %, AD # BC -F47#9# 4, BC < AD, B AB = CD.

@A —AEP, 43 PA=1,. PB=2, PC=3. PD =4. | ig
Dar:

=%

(A)
(B)
(&)
(D)

(E)
(F) Leave as blank | R4E %

AW WINNIE QIR =

How many strings of length 5 formed from the digits 0, 1, 2, 3, 4 are there
such that for each j € {1,2,3,4}, at least j of the digits are less than j? (For
example, 02214 satisfies this condition because it contains at least 1 digit less
than 1, at least 2 digits less than 2, at least 3 digits less than 3, and at least 4
digits less than 4. The string 23404 does not satisfy the condition because it
does not contain at least 2 digits less than 2.)

FRMHEF 0L 2.3 A ARG KAAS HWEHE, HATTFEAN] €
{1,234}, 34 & FEVH DT 8T, IRHGFHEH S VA2 (4]
dm, 02214 3% R L5, BACLEES 1AM TLIHEF 252 T2
BEF. RV 3T IHKF. BV AANDT 48T, FH$ 23404 7
HEFM, BACREGES 2ANNTF2HHT.)

(A) 500

(B) 625

(C) 1089

(D) 1199

(E) 1296

(F) Leave as blank | 7~4F %

13
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25. Let R, S, and T be squares that have vertices at lattice points (i.e., points
whose coordinates are both integers) in the coordinate plane, together with
their interiors. The bottom edge of each square is on the x-axis. The left
edge of R and the right edge of S are on the y-axis, and R contains Z as
many lattice points as does S. The top two vertices of T arein RU S, and T

contains 1 of the lattice points contained in R U S. See the figure below (not

drawn to scale).

The fraction of lattice points in S that are in S N T is 27 times the fraction of
lattice points in R that are in R N T. What is the minimum possible value of

the edge length of R plus the edge length of S plus the edge length of T?
4 Ry S T R AT d b & 5 (BpAR AR 473 A 4069 &) A TR E
ﬁ%ﬁﬁﬁ%.@4iﬁ%%ﬁﬂﬁ%xﬁi.R%Eﬂﬁﬁs%tﬂ%ﬁ
yih bk, R ¥ ERRZS P o94& &4 1 1. T EF8m AR ELE RUS
1
P, T Pags 482 RUS b o944 & 4069 1 o T BT (RAbpl 4H) .
SNT oA E LS PSR G Z RNT P44 54 R P98 557 &
L) 69 27 4. P R 89K, e b S &K, b T 693 K& F 7T REAAZ
%

(A) 336
(B) 337
(©) 338
(D) 339
(E) 340
(F) Leave as blank | 7~4F %

14
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Answers.
DBEEC ABDDE CACED DDACE BDBEB
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