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Problem 1

Each third-grade classroom at Pearl Creek Elementary has 18 students and 2 pet rabbits. How many
more students than rabbits are there in all 4 of the third-grade classrooms?

Pearl Creek /NE R — N ZFERHEAE 18 MEARM 2 MR, WU ZERBENEAE
BB s 2 AN

(A)48 (B)56 (C)64 (D)72 (E)80

Problem 2

A circle of radius 5 is inscribed in a rectangle as shown. The ratio of the length of the rectangle to its
width is 2:1. What is the area of the rectangle?

WME PR, AR 5 IR NMERAY], FERRRMEZ N 2:1, RN

A9

(A)50 (B) 100 (C)125 (D) 150  (E) 200

Problem 3

For a science project, Sammy observed a chipmunk and squirrel stashing acorns in holes. The
chipmunk hid 3 acorns in each of the holes it dug. The squirrel hid 4 acorns in each of the holes it
dug. They each hid the same number of acorns, although the squirrel needed 4 fewer holes. How
many acorns did the chipmunk hide?

N T FER—BURHEAE, Sammy WLEAE I AN BRE R FLBUE SR I E L. LS RAEE A2 1
RN HLRE 3 BURR, AR B E T2 RO BRI B 4 BUSR, e BR a8 H2,
B2 AL BRI 5 22 AR LU AR SE R 2D 4 A, I FE SRR 1 2/ i 2

(A)30 (B)36 (C)42 (D)48 (E) 54
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Problem 4

Suppose that the euro is worth 1.30 dollars. If Diana has 500 dollars and Etienne has 400 euros, by
what percent is the value of Etienne's money greater that the value of Diana's money?

B 1 BRoGR] PL S 1.3 360, #5 Diana A 500 350, Eticnne A 400 Xy, F4 Etienne %%
Lt Diana 18k % H 732 £ /07
(A) 2 (B) 4 (C) 6.5 (D) 8 (E) 13

Problem 5

Two integers have a sum of 26. When two more integers are added to the first two, the sum is 41.
Finally, when two more integers are added to the sum of the previous 4 integers, the sum is 57. What
is the minimum number of even integers among the 6 integers?

PO 26, MERPT RO MRS L, BN L AP, MRUR 41, M7
Bl 4 MR RINIERL B, TN ERTAERL, RIS ST, R 6 AMEEECR, BT
BRELT

a1 ®2 ()3 M4 (E)S

Problem 6

In order to estimate the value of £ — ¥ where  and ¥ are real numbers with T = ¥ > 0, Xiaoli
rounded x up by a small amount, rounded ¥ down by the same amount, and then subtracted her
rounded values. Which of the following statements is necessarily correct?

x My #RRSEHCH. x>y>0, AT AhTH x-y M{E, Xiaoli g4 x Hhn—E Bz ANF|—E
W, AT y D FIRE IR DU B AN AL SRR I RIHE x Ay DU N AAEARD, 7]
IS TR A Y 2

(A) Her estimate is larger than  — ¥ | s ELET — Yk

(B) Her estimate is smaller than  — ¥ | #hpgEE LT — Yi)\

(C) Her estimate equals © — ¥ | #hpyftEEFT — ¥

(D) Her estimate equals ¥ — & | sy EZEF —

(E) Her estimate is 0 | #hpg{E&ZTF 0
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Problem 7

Small lights are hung on a string 6 inches apart in the order red, red, green, green, green, red, red,
green, green, green, and so on continuing this pattern of 2 red lights followed by 3 green lights. How
many feet separate the 3rd red light and the 21st red light?

Note: 1 foot is equal to 12 inches.

AR T E/NT, EATHEERIRE 6 b, RIMGXAEIY: 41, 40, %%, 4%, %%,
2L, 4L, Z%, ok, gk, SESE, FRIRIXRR 2 LT R THERAE 3 NERAT T kSR . R4S 3 AN
KTANES 21 DNLLKT Z (B R R 2 D g R 2

Wl RREET 12 95T
(A)18 (B)185 (C)20 (D)20.5 (E)22.5

Problem &

A dessert chef prepares the dessert for every day of a week starting with Sunday. The dessert each
day is either cake, pie, ice cream, or pudding. The same dessert may not be served two days in a row.
There must be cake on Friday because of a birthday. How many different dessert menus for the week
are possible?

— AN RS — R R R A TR AL WEH RS, BEREIET SR ERE . TATE. DKBLHT
BEA T, ARG R HE RS [ —FpEl s, RN FOE A A, BrCUE b A0 SRL, AR
S i — I/ Z /P F R RS2

(A) 729 (B)972 (C)1024 (D) 2187 (E) 2304

Problem 9

It takes Clea 60 seconds to walk down an escalator when it is not moving, and 24 seconds when it is
moving. How many seconds would it take Clea to ride the escalator down when she is not walking?

YHFEANIZATHS, Clea MHLEHE TR 60 75, (H2MHBIZITH, MM HERLE TR R E 24
b, W EEIZATH, R Clea WifEHIBE EAZ), MHEB N RFEZ DFP?
(A)36 (B)40 (C)42 (D)48 (E) 52
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Problem 10
What is the area of the polygon whose vertices are the points of intersection of the

curves z® +y® =25 and (- 4)2 + 9312 = 81y

Sz 4y = 25 (2 — 4)° + 9Y" = Slyes Tk 0 2 DB T RUE £ /02

(A)24 (B)27 (C)36 (D)37.5 (E)42

Problem 11

In the equation below, A and B are consecutive positive integers, and A, B, and A+ B represent
number bases:

What is A + B?

E TN GFER, A M B &L, H A, B A+B RS

W A+B%ETZ2/0?
(A) 9 (B) 11 (C) 13 (D) 15 (E) 17

Problem 12

How many sequences of zeros and ones of length 20 have all the zeros consecutive, or all the ones
consecutive, or both?

BZAH 0 M 1T AHRIIKEED 20 KIFPFIAL: FrAf 0 #RIELE, BCEPTER 1 #fES:, Bl
H I A ?

(A)190 (B)192 (C)211 (D)380 (E) 382
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Problem 13

Two parabolas have equations ¥ = 2>+ ax +b and ¥ = 2?4 cx + d, where a, b, ¢, and d are

integers, each chosen independently by rolling a fair six-sided die. What is the probability that the
parabolas will have at least one point in common?

WAL Ay = 2° fax + by = 2° +ex +d, Ha, b, ¢, dEREH, BEA
AR ER K T 30— AN PR AN T TR B B0, T2 PR 8 /04— A S 5 R % 1
257

25 5 31

a5 Bz ©F Mz ®I

Problem 14

Bernardo and Silvia play the following game. An integer between 0 and 999 inclusive is selected and
given to Bernardo. Whenever Bernardo receives a number, he doubles it and passes the result to
Silvia. Whenever Silvia receives a number, she addes 50 to it and passes the result to Bernardo. The
winner is the last person who produces a number less than 1000. Let N be the smallest initial number
that results in a win for Bernardo. What is the sum of the digits of N?

Bernardo A1 Silvia Tt 41 N Rk : A 0-999 (£L5 0 A1 999) ik —ANigsh, %
Bernardo, " Bernardo = #|— /N, Mt eIkl 2, R)JGHESE R4 Silvia, R ZE Silvia
13—, WS ANE TN 50, ARJEHNSE R B4 Bernardo. i EE BRI A2 5 5 T
AFEAE AN 1000 BRI, & NERRAT LAE43 Bernardo w5/ NMIVIGEE, B4 VEI&
MM FRF 2 N Z D2

(A)7 (B)8 (C)9 (D)10 (E)11

Problem 15

Jesse cuts a circular paper disk of radius 12 along two radii to form two sectors, the smaller having a
central angle of 120 degrees. He makes two circular cones, using each sector to form the lateral
surface of a cone. What is the ratio of the volume of the smaller cone to that of the larger?

Jesse VA VA28 12 BI— DN ETEAREL P 25 FARBT S T AN T, /NI B T I [ 00 A 22 120 2
Aty X P A J TEATE 9 [ T A 0 PR A R, 1) /N [0 ) AR RRURE R TR R AR AR 2 B2 2209
VIO VE V5

10

Wy ® (© o @)L

Problem 16
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Amy, Beth, and Jo listen to four different songs and discuss which ones they like. No song is liked
by all three. Furthermore, for each of the three pairs of the girls, there is at least one song liked by
those girls but disliked by the third. In how many different ways is this possible?

Amy, Beth 1 Jo WrDUH ANERIERHE, a1 =k LE, AEER] = N E XK.
IFH, X TREX A, BAHE - H X L R, HASEEE = A L
HX, AT — 3 2 A R] e i U 2 X ?

(A) 108 (B)132 (C)671 (D)846 (E) 1105

Problem 17

Square PQRS lies in the first quadrant. Points (3¢ 0): (5: 0): (7: 0): and (13¢ 0) lie on

lines P, RQ, PQ, and SR, respectively. What is the sum of the coordinates of the center of the
square PQRS,

EJ5 I PORS P Fa—RIR, & (3, 00, (5 00, (7, 00 1 (13, 0) RHIFEEL SP,
RO, PO M1 SR I, HAIETTTE PORS B oI RE AL AR AN AL AR 2 R 22 /0 2

(A)6 (B)6.2 (C)64 (D)66 (E)638

Problem 18

Let (@1, 2, - - ., @10) be alist of the first 10 positive integers such that for

each 2 < % < 10 ¢jther @: + 1 or @; — 1 or both appear somewhere before @i in the list. How many
such lists are there?

%4 (al, a2, -, al0) Z[T 10 MEBHFTHRN—5HT, WEN T2 < <10, 4iv]
B ai-1 BCE PIEHSHHE ai (AT, W30 2R IR — S0

(A) 120 (B)512 (C)1024 (D) 181,440  (E) 362,880

Problem 19
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A unit cube has vertices 115 I25 5, Pa, P1’a P2’7 P::» and Pzi. Vertices PQ, Ps, and P4 are adjacent
to P1, and for 1 < i < 4, vertices P and I are opposite to each other. A regular octahedron has
one vertex in each of the segments P1P2, P1P3, P1P4, P{PQI, P{P:;, and P{Pi_ What is the
octahedron's side length?

—ABALE T T AL Poy P Pay P By PPy Ty P, Pa, Pa #855 Puast, Jf Bt
F1<i S Ama PPy, CrkpnP, PP, PPy PPy, PP, PP by

A A I LI — AT, I IE N R KE 2 /0 ?

Py

P

3 6 3 6
W Y g 02 @Y
Problem 20

A trapezoid has side lengths 3, 5, 7, and 11. The sums of all the possible areas of the trapezoid can be

written in the form of "1V 701 + T24/M2 + T3 \where 71, 72, and 7’3 are rational numbers

and ™1 and 72 are positive integers not divisible by the square of any prime. What is the greatest
integer less than or equal to 71 + T2 + 73 + 11 + Na?

— BT 3,5, 7 A1 11, 3l R AN S B P B 06 70 A T AR 2 0 T LA %
PNV Tay/Me s, X ey, s FITsEUR A AL, HnaRIna R A R AT 5 5T R
BREIERE, IBANT ST + 12 + 75 + 1y 4 no i KEEER £ /0

(A)57 (B)59 (C)61 (D)63 (E)65

Problem 21



2012 AMC12B

Square AXY Z is inscribed in equiangular hexagon ABC D EF with X on BC,Y on DE,

and Z on BT, Suppose that AB = 40, and EF = 41(V'3 = 1) What is the side-length of the
square?

BT AXYZ WEAE S M7SNIUE ABCDEF W, \5 X E46B BC &, S5 YTELE DE &, 5 Z 1%
WEEF . RAB — 40, EF = 41(V3 = 1), ju2 i E 1Mtk 227

(A) 29v3  (B) —\/_+ 41\/_ (C) 20v/3 + 16
(D) 20v2 +13V3  (E) 21V6

Problem 22

A bug travels from A to B along the segments in the hexagonal lattice pictured below. The segments
marked with an arrow can be traveled only in the direction of the arrow, and the bug never travels the
same segment more than once. How many different paths are there?

RECFIRE W BN a g i A TRE B, fEAnA Hi kL BURAT I, A Beus
%au%ﬁ‘]ﬁlﬂﬂkﬁ, HHEFARRLER—RER FIRTEE 1k, 1n—3E 2/ DFAE ) #E2?

(A) 2112  (B) 2304 (C)2368 (D) 2384  (E) 2400

Problem 23
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4 3 2
Consider all polynomials of a complex variable, P(z) = 42" + az” + b2" + cz + d,
where @ b, ¢, and d are integers, 0 < d < ¢ < b < a <4 and the polynomial has a

zero # with |20] = 1- What is the sum of all values (1) over all the polynomials with these

properties?

Sk RS e 2 iR P () = 420 4 a2’ 102 ez Hd, Hdig, b, o d¥R
#wl, 0<d<c<b<a<d, }HLHRG - IELH0, Al2o| = L ix et 5w

£ 2wt P(DgEs g0

(A)84 (B)92 (C)100 (D) 108 (E) 120

Problem 24

Define the function /1 on the positive integers by setting fi(1) = 1angitn = pi'ps* - Pt is
the prime factorization of 7 > 1, then/1 (n) = (p1 + 1)81_1(102 + 1)82_1 o (pr + 1)ek_1-For
every M = 2, let fm(n) = fi(fm-1(")). For how many N in the range 1 < IV < 400 s the

sequence (f1(N), f2(N), f3(N), - - . ) unbounded?

Note: A sequence of positive numbers is unbounded if for every integer B, there is a member of the
sequence greater than B.

Jol—Av WEEBS Frwg, HAQ) =1 20 =pl'p5” - pif Bn > 155 FEMR,
BaSi(n) =@+ 1) Hpe + D)7 (e + D gp g 4Am > 2, 4

fm(n) = fi(fm-1(n)). 34F1 < N < 400, % AN, (H135050

(SL(N), f2(N), f3(N), - ) IR 2

(A)15 (B)16 (C)17 (D)18 (E) 19

Problem 25
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LetS = {('Tay) SRS {01112?394}1@1 S {0?1321314?5}3 and (:E?y) ?é (01 O)} Lethe

the set of all right triangles whose vertices are in S. For every right triangle t = AABC with

vertices A, B, and C' in counter-clockwise order and right angle at A, let f (t) = tan(LOB A).
What is

[[r®)?

teT

senS ={(z,y):x€{0,1,2,3,4},y € {0,1,2,3,4,5}, and (z,y) # (0,0)} rm—=
NSHAAE SHINEMA=MIBAHRINES . TR EMA=MAt = ANABC, HAT05A A,

[Ir®
BRI CHIFF At it, H ANEMTE, 4FE) =tan(LZCBA), nj «r  gx/ibo

625 125 625

W1 @ ©5F O6 (B

10
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2012 AMC 12B Answer Key

1 2 3 4 5 6 7 8 9 10 11 12 13

C E D B A A E A B B C | D/E D
14 15 16 17 18 19 20 21 22 23 24 25

A C B C B A D A E B D B

* 8 12 8. D or E (both were accepted)

11
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