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Problem 1

On a particular January day, the high temperature in Lincoln, Nebraska, was 16 degrees higher than
the low temperature, and the average of the high and low temperatures was 3. In degrees, what was
the low temperature in Lincoln that day?

ARSI S T E— A 2R, iR ERE S 16 B, HeiRARIER-FAER 3 2,
AR AR R R 2 2 /D 2

(A) —13 (B) -8 (C) -5 (D) -3 (E)11

Problem 2

Mr. Green measures his rectangular garden by walking two of the sides and finds that it is 15 steps
by 20 steps. Each of Mr. Green’s steps is 2 feet long. Mr. Green expects a half a pound of potatoes
per square foot from his garden. How many pounds of potatoes does Mr. Green expect from his
garden?

ket B QBB RCRINEAR A T, KIUR/NZ 15 42 x 20 48, #mRoeEmfE—
S 2 R, A A A 7 R L AT DA R 5, R S A
fe e S ST DU 2 DS L 52

(A) 600  (B) 800  (C) 1000 (D) 1200  (E) 1400

Problem 3

When counting from 3 to 201, 53 is the 51" number counted. When counting backwards
from 201 to 3, 53 is the n'* number counted. What is 1?

BN 3 EF 201, BB 51 ADEUE 53, M 201 BIEE] 3, BB 0 NEUE 53, 1) 0
E2

(A) 146  (B) 147 (C)148 (D) 149 (E) 150
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Problem 4

Ray's car averages 40 miles per gallon of gasoline, and Tom's car averages 10 miles per gallon of
gasoline. Ray and Tom each drive the same number of miles. What is the cars' combined rate of
miles per gallon of gasoline?

Ray K ZEREINS T LAATHE 40 2B, Tom HUVRZEREINCVM AT LAATLE 10 B . Ray £
Tom %% HATH T AHE T A, X P4 FIREm Gy e A Teh 7 2/ i 2

(A)10 (B)16 (C)25 (D)30 (E)40

Problem 5

The average age of 33 fifth-graders is 11. The average age of 55 of their parents is 33. What is the
average age of all of these parents and fifth-graders?

33AHELFAERFEER R 11 %, M1 55 NP ER 2 33 %, MATE Xk
M ARG WP R 20 59
(A)22 (B)23.25 (C)24.75 (D) 2625 (E)28

Problem 6

Real numbers x and ¥ satisfy the equation z® +y® = 10z — 6y — 34, Whatis © + y?

SR x Ry R e 4y = 10z — 6y — 34 U xty B2

(A)1 (B)2 (C)3 (D)6 (E)S8

Problem 7

Jo and Blair take turns counting from 1 to one more than the last number said by the other person. Jo
starts by saying “1”, so Blair follows by saying “1, 2”. Jo then says “1;2,3”, and so on. What is
the 53™ number said?

A2 @®3 (©)5 D6 (E)S
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Problem &

Line /1 has equation 3z — 2y = land goes through A= (-1,-2) Line l> has

equation ¥ = 1 and meets line /1 at point B. Line !3 has positive slope, goes through point A, and
meets /2 at point C. The area of AABC is 3. What is the slope of [3?

3 3
@W: ®T @1 D3 ®;

Problem 9

What is the sum of the exponents of the prime factors of the square root of the largest perfect square
that divides 12! ?

REMEIEER 121 MEKIN S8 4T B PO IR st R K fide b, SRIX S R A s e A 2

>?

\\

(A)5 (B)7 (C)8 (D)10 (E)12

Problem 10

Alex has 75 red tokens and 75 blue tokens. There is a booth where Alex can give two red tokens and
receive in return a silver token and a blue token, and another booth where Alex can give three blue
tokens and receive in return a silver token and a red token. Alex continues to exchange tokens until
no more exchanges are possible. How many silver tokens will Alex have at the end?

Alex 5 75 LT 75 5K L%, Alex 1] LAFEFEANMRT S FH 2 5K 40 (040 25 w4 —5K4R
AL IR A — sk WS AL T, AL S — R TS Ah vl LU 3 5k 5 (AL 05 i e — kR AL FR Al —5k 4
L%, Alex — BELEFEEH AL 05 BB O 4R 2L e, 0] Alex JJaBE 2 /DR AL 22

(A) 62 (B) 82 (C) 83 (D) 102 (E) 103

Problem 11
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Two bees start at the same spot and fly at the same rate in the following directions.

Bee A travels 1 foot north, then 1 foot east, then 1 foot upwards, and then continues to repeat this
pattern. Bee B travels 1 foot south, then 1 foot west, and then continues to repeat this pattern. In
what directions are the bees traveling when they are exactly 10 feet away from each other?

Py B B R — 3t e, 5% R IR A DO R R R KA, Bl A Seldb ©A7 1 3R
FFFZR 1R, frb 1R, SRR 4REE B R0 ATR, % B Jelam AT 1 e, i
PR, ZJR ke ERRR TR L. 1K A EIEANERAR L 10 SERMI R, AR5 E A
HaJr e kAT?

(A) Acast, B west | %W A7, %% B 7
(B) A north, B south | %1 A ik, %1% B [aw
(C) Anorth, B west | %% A [t %% B 78
(D) Ayp, Bsouth | %i& A i I, %% B

(E) Aup, B west | #WE A [m] b, EiEB AP

Problem 12

——— et —t —— —t e

Cities A, B, C, D, and F are connected by roads AB, AD, AE, BC, BD, C'D, and DE. How

many different routes are there from A to B that use each road exactly once? (Such a route will
necessarily visit some cities more than once.)

——— ——— ——t — —— e —

4, B, C, D, #E X5 EHMEEERABAD,AE,BC,BD,.C DFIDER®E. MR A 535
™ B, EEXRESFERTEITEBTFET K, BLA—HEZPVEARNRE? (XHE—FKK

RUREFEZRIFRIRE—EHT, )

(A)7 (B)9 (C)12 (D)16 (E)18

Problem 13
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The internal angles of quadrilateral ABC'D form an arithmetic progression.

Triangles ABD and DC B are similar with ZDBA = ZDCB and ZADB = ZCBD.
Moreover, the angles in each of these two triangles also form an arithmetic progression. In degrees,
what is the largest possible sum of the two largest angles of ABC' D?

VUil ¥ ABCD )N B — 52408 =¥ ABD Fl DCB A=A, Hif 2
£ZDBA =/DCB, ZADB = ZCBD, M4, EWN=MIEEE =N A BEREZE
WH. 18 ABCD [R5 K IS A R M iR 2 AT g 2 /D JEE

(A)210 (B)220 (C)230 (D)240 (E) 250

Problem 14

Two non-decreasing sequences of nonnegative integers have different first terms. Each sequence has
the property that each term beginning with the third is the sum of the previous two terms, and the
seventh term of each sequence is /N. What is the smallest possible value of /N ?

PN A B I3 R SRR B — TSR], XA B IR AN T . N EE =TT,
— IR A& H T P T2 A, HIX PN 28 -COUER 2 N, IS4 N W E/ Nl RefE R 2 /02
(A)55 (B)89 (C)104 (D) 144 (E) 273

#r

Problem 15

The number 2013 is expressed in the form

5013 — alas!...a,,!
bbb,
where @1 = @2 2 ... = Gpand b1 2 D2 > ... = by are positive integers and @1 + b1 is as small as
possible. What is |a1 - bll‘?
3y 2013 475 il F R
alay!...a,,!

bylbo!.. 0,
XHay 2 a2 = .. = amfilby 2 by > . > bR IERERL, Hoy 4 buUR TR NOME, 9]

|ar — il /1

2013 =

Aair @®z2 (©3 D4 (E)S
Problem 16
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Let ABCDE be an equiangular convex pentagon of perimeter 1. The pairwise intersections of the
lines that extend the sides of the pentagon determine a five-pointed star polygon. Let s be the
perimeter of this star. What is the difference between the maximum and the minimum possible
values of s?

ABCDE F&—/N K 1 AR TILIE . TiB R T e B ARZE, TER— AT
A . s RENTARRRAK, Ba s KR BB &/ AT REE R Z R 2 /07

\/52— 1 D) \/52+ 1 (E) V5

W0 B (©

Problem 17

Let @ b, and ¢ be real numbers such that

a-+b+c=2, and
a> +b*+c* =12
What is the difference between the maximum and minimum possible values of ¢?
ii& a, b, Cﬁﬁ/@?ﬁ”ﬁﬂ
+ + =2H
a® + b+ =12
(')

0 6 20
w2 B3 @4 OF ®F

WA ¢ WK AT BEEA RN REME A 222 %

Problem 18
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Barbara and Jenna play the following game, in which they take turns. A number of coins lie on a
table. When it is Barbara’s turn, she must remove 2 or 4 coins, unless only one coin remains, in
which case she loses her turn. When it is Jenna’s turn, she must remove 1 or 3 coins. A coin flip
determines who goes first. Whoever removes the last coin wins the game. Assume both players use
their best strategy. Who will win when the game starts with 2013 coins and when the game starts
with 2014 coins?

Barbara fl Jenna #¢ Ui BoliExk, BT : 2 _EBEE—HEREM, 4503 Barbara B, i AEFEE
2 ME 4 MU, HE A VMEER, At Z kR T XREEMMIINLE; 4% 3] Jemma
W, i R e 1 MEEE 3 ARE s DR T AR HESSE, A i duE, ﬁ*&ﬁ%iﬂ%)ﬁ—
MO kR 1 o BOS RN IR T AR 1% B B B FE SR . iRl — R S 3 2013 #
BB 2014 MMy, 235l o W ?

(A) Barbara will win with 2013 coins and Jenna will win with 2014 coins. | #—FF#& 534 2013
M, 84 Barbara <3ff, 4 —JTAREIEA 2014 MAET, H4 Jenna £

(B) Jenna will win with 2013 coins, and whoever goes first will win with 2014 coins. | & —FF44
B3 2013 MUBET, A4 Jenna 2 THha S 2014 B, AR AHESS —ASE e

=
AEWL

(C) Barbara will win with 2013 coins, and whoever goes second will win with 2014 coins. | #F—

g aIE 2013 #l#i i, A8 Barbara 2w, & —HIGRIEH 2014 M m, AW —NiE
iﬁ/ﬁ‘)ﬂxmo

(D) Jenna will win with 2013 coins, and Barbara will win with 2014 coins. | & —FF44M3EHE
2013 MBI, R4 Jenna £3hw, & —JFEE S ILH 2014 Mt i, JI84 Barbara £

(E) Whoever goes first will win with 2013 coins, and whoever goes second will win
with 2014 coins. | 45— JF4REIEA 2013 MM, 2L Emt =i, & IR E384T 2014
MO T, A WESE AN EERL 2 o

Problem 19
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In triangle ABC, AB = 13, BC' = 14, and C A = 15. Distinct points D, I, and F’ lie on
segments BC', C'A, and DFE, respectively, such that AD | BC, DE 1 AC,and AF | BF.
m

The length of segment [J F' can be written as T, where m and n are relatively prime positive
integers. What is M + n.?

=¥ ABC %, AB=13, BC=14, CA=15,)5D, E, FiRELEBC, CA, DE I, &
m

AD | BCDE L ACAF | BEABDFIKEETUS R 0, Hrfom fl n £ R0 E 5
B o) m+n 2%/

(A)18 (B)21 (C)24 (D)27 (E)30

Problem 20

For 135° < z < 180°,points £ = (cos z,cos” z), Q = (cot z,cot’ ), R = (sin z,sin” x)
2 .

and S = (tan z, tan” x) are the vertices of a trapezoid. What is sin(2z )

HF135° < z < 180° &P = (cosz,cos’ x),Q = (cot z, cot? ), R = (sin z, sin® )

§ = (tan, tan’ ©)g e 4 ATIR, [SI020)R 500

(A)2—-2v2 (B)3V3-6 (C)3vV2-5 (D)—% (E)1—+3

Problem 21
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Consider the set of 30 parabolas defined as follows: all parabolas have as focus the point (0: 0) and
the directrix lines have the form ¥ = A& + b with ¢ and b integers such
that @ € {_2¢ -1,0,1, 2} and b € {_3> —-2,-1,1,2, 3}. No three of these parabolas have a

common point. How many points in the plane are on two of these parabolas?

SRR 5 L 30 ML T A SRS BT RO LR MR SRR A (0, 0) , FEREAN
IELRH A XRERIT s y=ax+h, Hb o A1 b #REHL, wgo € {—2,-1,0,1,2},

be{=3,=2,—1,1,2,3}, Repfefirh =ML T H— S0, 1 PH N A 2 AN
I AL A P SR I R a2

(A)720 (B)760 (C)810 (D)840  (E) 870

Problem 22
Let m > land n > 1 be integers. Suppose that the product of the solutions for x of the
equationg(logn z)(log,, x) — Tlog, x — 6log,, x — 2013 = Ojg the smallest possible integer.
What is 112 + n?
em>1, n>1 HH#EZEEH. B
8(log, x)(log,, x) — Tlog, = — 6log, = — 2013 =0
HIR ISR T RE R B DAL, Ml + g 2 /02
(A) 12 (B) 20 (C) 24 (D) 48 (E) 272

Problem 23
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Bernardo chooses a three-digit positive integer /N and writes both its base-5 and

base-6 representations on a blackboard. Later LeRoy sees the two numbers Bernardo has written.
Treating the two numbers as base-10 integers, he adds them to obtain an integer .S. For example,

if N = 749, Bernardo writes the numbers 10444 and 3245, and LeRoy obtains the

sum © = 13,689 For how many choices of V are the two rightmost digits of .S, in order, the same

as those of 2NV ?

Bernardo i£# | — N =4 IEBEL, FHAEE W LRI A SRR OR B B B, 25 LeRoy B

2| 1 Bernardo 5 [FJiX N, AAEX PN ECY R 1B, R, /RN S, 4
U, # N=749, Bernardo #i7E AR 5 N 10444 F1 3245, LeRoy fH 2P 1 S=13689,
FAG Z /DX N, 15 S WA UL E 75 2N A 120 B P AL T4 HE M 2145 (1 i
¥ 53 il AH 2

(A)5 (B)10 (C)15 (D)20 (E)25

Problem 24

Let ABC be a triangle  where M is the midpoint of AC, and C'N is the angle bisector
of ZAC B with N on AB. Let X be the intersection of the median BAM and the bisector C' V. In
addition ABX N is equilateral with AC' = 2. What is BX?*?

EZMIE ABC W, M ZEIBACHIYH A, CNZEZACBB Hif T4, B NTEABLE., X &2
e BMAATFAELCONA S, BABXNREL =K, S50 A4C=2, WMBX2REL/b?

5v2 — 3v/3 V2 E) 3v3 -4

10 — 64/2 2
— (B)g (C) 3 (D)? ( =

(A) —

Problem 25

10
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Let GG be the set of polynomials of the

n—1

_ 2
formP(2) = 2" +¢,12"7 + -+ 022" + 12+ 50,yhere €1, €2, -+, Ca1are integers

and P (%) has distinct roots of the form @ + ib with a and b integers. How many polynomials are

in G?
G N S 2 TR AR 8
P(z)=2"4+cp 12" "+ + 22" + 12+ 50,
KHCL, Cay oo Coafl R0, B PG iR R AR, HEHa + bk, Hrha flb
HOREH, [ G2 LT

(A)288 (B)528 (C)576 (D)992  (E) 1056

11
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2013 AMC 12B Answer Key

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

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

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

12
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