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2011 AMC 10A

Problem 1

A cell phone plan costs $20 each month, plus 5¢per text message sent, plus 10¢for each minute
used over 30 hours. In January Juan sent 100 text messages and talked for 30.5 hours. How much
did he have to pay?

—FFHEREMNHA 20 EHFE . ok, BAEEWEL S K5, iBSiEiEE 30
NIRRT SY R BRI 10 2543, 1 H 4 Michelle /&% 7 100 454545, iB1i% 30.5 /M. fil
U S ENEZDE Sy

(A) $24.00  (B) $24.50  (C) $25.50 (D) $28.00  (E) $30.00

Problem 2

A small bottle of shampoo can hold 35 milliliters of shampoo, whereas a large bottle can hold 500
milliliters of shampoo. Jasmine wants to buy the minimum number of small bottles necessary to
completely fill a large bottle. How many bottles must she buy?

— /NIRRT LLEE 35 =Pk A K, T — K AT LLEE 500 =Pk A K. Jasmine AH ST E /D EE /)N
e R AT — I ML /D /N ?
(A)11  (B)12 (C)13 (D)14 (E) 15

Problem 3

Suppose @ B] denotes the average of @ and b, and {a b ¢} denotes the average of ¢, b, and e. What

14110} 0 1] 0

fila Dl a fb po v, {ob el ab, femriyt. walil 1030 1] 0hg
2

5 1 7 :

2 £ i 2
(A) 9 (B) 18 (C) 3 (D) 18 (E) 3
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Problem 4

Let X and ¥ be the following sums of arithmetic sequences:
X = 10412414 4 --- 4+ 100,
Y = 124+14+16+---+102.
What is the value of ¥ — X7?
X AY 73 )37 1 1 25 22 5 5] 2% T2 A
X = 10412414+ --- 4+ 100,
Y = 12414416+ --- 4102,
My — X2
(A) 92 (B) 98 (C) 100 (D) 102 (E) 112

Problem 5

At an elementary school, the students in third grade, fourth grade, and fifth grade run an average
of 12, 15, and 10 minutes per day, respectively. There are twice as many third graders as fourth
graders, and twice as many fourth graders as fifth graders. What is the average number of minutes
run per day by these students?

PN, =9, WSS TLER I AR R R BT Bt (8] 775008 12 738, 15 708
10 7r8h. CRI=FGAERRIIFELRN 2 6%, WEHRAAERCE LER AR 2 5. B4
XA P AR NBRER (D I (8] /& 2 /o0 2

(A) 12 (B) 33—? (C) % (D) 13 (E) 14

Problem 6

Set A has 20 elements, and set I has 15 elements. What is the smallest possible number of elements
in A L B, the union of A and B?

EEAHF201M LR, EEBHILMER. BaEs ANES BRIFEAU B, &R
[ZDATTR?
(A)5 (B)15 (C)20 (D)35  (E) 300
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Problem 7

Which of the following equations does NOT have a solution?
N TR T R T A ?

(A) (z+T7)=0

(B) |[-3x|+5=0

(C)V-2-2=0

(D) vz —8=10

(E) |-3x|—-4=0

Problem 8

Last summer 30% of the birds living on Town Lake were geese, 25% were swans, 10% were herons,
and 35% were ducks. What percent of the birds that were not swans were geese?

FEE RIWEAEEMN S, 4 30% 2%, 5% KM, 10% 5%, 3B5%2MT. AR
WS, FHZZ/bR2R?
(A)20 (B)30 (C)40 (D)50  (E) 60

Problem 9

A rectangular region is bounded by the graphs of the
equations ¥ = @, Y = —b,x = —¢,and = = d, where @, b. ¢,and d are all positive numbers.
Which of the following represents the area of this region?

—AMERIX Y = 4.y = —boo = —ep — dE Bk, Hia, b, c M dHRIE
o H RN RS IZAN X AR ?

(A) ac + ad + be + bd (B) ac — ad +be — bd (C) ac + ad
—be — bd (D) — ac — ad +be + bd (E) ac —ad —be | bd
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Problem 10

A majority of the 30 students in Ms. Deameanor's class bought pencils at the school bookstore. Each
of these students bought the same number of pencils, and this number was greater than 1. The cost of
a pencil in cents was greater than the number of pencils each student bought, and the total cost of all

the pencils was $17.71. What was the cost of a pencil in cents?

Demeanor 20 LHEZ ) 30 oAy, REBAAEHRAFRANE L | — 8%, B P A%
HAETERES —HE, HORT 1. RSV ERNR (AL 3670 RTEAFAEIESLREE
, rEEENSNZ 1771 %0, Ba—BEZ/DbFRN?

(A)7 (B)11  (C)17 (D)23 (E)77

Problem 11

Square FF'(G FI has one vertex on each side of square ABC . Point F' is

on AB with A¥ = 7. E'B. What is the ratio of the area of &2 F'(5 /¥ to the area of ABC'1»?
175 % EFGH [T &5 43 A T 1IE 77T ABCD (P . M EHEMABEHAE =7 EB. |
EFGH HJTH AL A1 ABCD FTH AR ELfE & % /07

49 25 7 TRV 14
N B ©fF (D) ‘;r (E)g

Problem 12

The players on a basketball team made some three-point shots, some two-point shots, and some one-
point free throws. They scored as many points with two-point shots as with three-point shots. Their
number of successful free throws was one more than their number of successful two-point shots. The
team's total score was 61 points. How many free throws did they make?

FEEBREAS 3 — e =7 3R P BR I — 7 T ER . A0 T =20 BRI 151 23 50 5 W9 20 BRI S 10 7
B, B ATER$HE FIBRE LE P 70 BRI B BR B 2 — 3k, b BRPASSEA5 2] 61 2, WU L ERBA
TR 7 2 DR

(A)13  (B)14 (C)15 (D)16 (E)17
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Problem 13

How many even integers are there between 200 and 700 whose digits are all different and come from
the set {1, 2, 5, 7, 8, 9}?

200 A1 700 Z [6)F Z/DAMEE, W RSN R AR, BESKE TS {1, 2, 5,

7, 8 9} ?

(A)12 (B) 20 (C) 72 (D) 120 (E) 200

Problem 14

A pair of standard 6-sided fair dice is rolled once. The sum of the numbers rolled determines the
diameter of a circle. What is the probability that the numerical value of the area of the circle is less
than the numerical value of the circle's circumference?

XF 6 TARAESI T3 7 — k. A3 2N B MR E T — R EAR. B4 A 3 ) AR AE
U= A RNAN D) RS e 21

A B ©F O

Problem 15

Roy bought a new battery-gasoline hybrid car. On a trip the car ran exclusively on its battery for the
first 40 miles, then ran exclusively on gasoline for the rest of the trip, using gasoline at a rate of 0.02
gallons per mile. On the whole trip he averaged 55 miles per gallon. How long was the trip in miles?

Roy 3K |5 s it AV S 3 B 4. AEFE Ok, VRZEAEIRAE A AT 40 2 B L A A,
M, FERRAE I R Bt AR A IR, e BLRR ZAE A 0.02 e B9 . B ABEANIRFE 3 T
KEEIGIRMATEE 7 55 L, AR L /b L

(A)140  (B)240  (C)440  (D)640  (E)840
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Problem 16

I ¥ P
Which of the following is equal to \/l} - 6v2 1 V9 G‘/E?

VO—6v24 04+ 6v2ipp 0

(A)3v2  (B)2V6 {c;%ﬁ (D)3V3 (E)6

Problem 17

In the eight-term sequence 4. B, €, D. K, F. G, H the value of (7 is 5 and the sum of any three
consecutive terms is 30. What is A + H?

XA 8 migy A, B O, DB F G Hr, il 5, HATAT 3 AMESIRZ AN 30, i
A+H 2% /2
(A)17  (B)18 (C)25 (D)26 (E)43

Problem 18

Circles <L, B, and ¢ each have radius 1. Circles A and B share one point of tangency. Circle ' has
a point of tangency with the midpoint of /A B. What is the area inside Circle €' but outside
circle A and circle B ?

A, BHICHIERL N1, BAMBBYIT—A. B CELBRABYITABK &, Bafs
F& C WHLER A FE B 4 Xtk i A 2 £ /2

T T . 3 T
A)3-5 B35 (©2 @O, (EIl+3

Problem 19

In 1991 the population of a town was a perfect square. Ten years later, after an increase of 150
people, the population was 9 more than a perfect square. Now, in 2011, with an increase of another
150 people, the population is once again a perfect square. Which of the following is closest to the
percent growth of the town's population during this twenty-year period?

FEANERN DBE 1991 SE AP . 104E)5, WinT 150 A, ADRERALEA
SEAF T HOR 9 B8k, BAEAE 2011 4F, NI T 150 N2 JE, AN oUeA e
B 7EIX 20 4 [R], XA VB8 0 5 2 B e T TR AN £ ?

(A)42 (B)47 (€C)52 (D)57 (E)62
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Problem 20

Two points on the circumference of a circle of radius + are selected independently and at random.
From each point a chord of length + is drawn in a clockwise direction. What is the probability that
the two chords intersect?

MEAEDY v BRI BT HBENL R 2 S IR iU 107 ) 70l 51 H 2 26K r
1% X 2 252 KR 2 2 0

1 1 1 1 1
Mg Bz (© 5 D3 (E);

Problem 21

Two counterfeit coins of equal weight are mixed with 8 identical genuine coins. The weight of each
of the counterfeit coins is different from the weight of each of the genuine coins. A pair of coins is
selected at random without replacement from the 10 coins. A second pair is selected at random
without replacement from the remaining 8 coins. The combined weight of the first pair is equal to the
combined weight of the second pair. What is the probability that all 4 selected coins are genuine?

2 MOS0 TS 8 A R FC B 45— HOfBE 0 A — A 1 S A
B e I3 10 M T LA M L X B T . 45 TR T 10 8 MO 1 LB i
R . 5 0 T2 T 58 B 7 A AT IR0 4 MO I 402 2 7 1
R RA?

11 15 15

7 0
(A) T (B) e (C) 1 (D) 10 (E) —

Problem 22

Each vertex of convex pentagon ABC I E is to be assigned a color. There are fi colors to choose
from, and the ends of each diagonal must have different colors. How many different colorings are
possible?

—/N TR ABCDE BB TR # M i —Fh it . — 30 6 Mt m] LAk, HERE%
XoF A BRI P A iy i B L AN ] o e) AT 22 /D AR (0 751 2

(A) 2520 (B) 2880 (C) 3120 (D) 3250 (E) 3750
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Problem 23
Seven students count from 1 to 1000 as follows:

*Alice says all the numbers, except she skips the middle number in each consecutive group of three
numbers. That is, Alice says 1, 3,4, 6, 7, 9, ..., 997, 999, 1000.

*Barbara says all of the numbers that Alice doesn't say, except she also skips the middle number in
each consecutive group of three numbers.

*Candice says all of the numbers that neither Alice nor Barbara says, except she also skips the
middle number in each consecutive group of three numbers.

*Debbie, Eliza, and Fatima say all of the numbers that none of the students with the first names
beginning before theirs in the alphabet say, except each also skips the middle number in each of her
consecutive groups of three numbers.

*Finally, George says the only number that no one else says.

What number does George say?

7 AR R 7 1 43 1000:

Alice Bt 5 3 NEALEH —H A P IR E,  DUXRER 7 R a2, Alice B#0E
1, 3, 4, 6, 7, 9, -, 997, 999, 1000.

Barbara #( ) /2 Alice WA EIHE, Ak iR 2Bkl & 3 N EAL R — 25800 b E) A £
Candice (/2 Alice 1 Barbara # i A # i) %, Aot 2 Bkid & 3 N EH o) — A&+
[EIFi @

Debbie, Eliza, 1 Fatima /& LARIRER 5 s0OHCH, B #sR I8 Le 42 o B - RHE IR - BRI P 2R
FEUAT TR TR NG B0 B8 AR Bk B 3 AN EA B — A2 rh RIS 4

B Jm, George £ 1 Iy NEREEHI# . 11] George HHI %2 £/ ?

(A) 37 (B) 242 (C) 365 (D) 728 (E) 998

Problem 24

Two distinct regular tetrahedra have all their vertices among the vertices of the same unit cube. What
is the volume of the region formed by the intersection of the tetrahedra?

2 /NN A ) I DY T A DA TR — A B E 5 A I TR TR e JUIX 2 A 1 DY T A A 28 T R X
AR Z Y

V2 V3

1 : V2
A5 B35 © 4

1
D)z (B)
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Problem 25

Let 17 be a square region and * = 4 an integer. A point X in the interior of 77 is
called r-ray partitional if there are n rays emanating from X that divide 77 into  triangles of equal
area. How many points are 100-ray partitional but not 60-ray partitional?

Riaa—MIEHTEXE, n=4 25 X2 MiF R NEHIA, 2 X 511 n 252054
R 7 En NEMMARM =ML, AP X A n-FF450%. A 2042 100-5) 28 75 EUEA
60-5 26 731 1 s ?

(A)1500  (B)1560  (C)2320 (D)2480  (E)2500
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