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1. Aliciaearns $20 perhour, of which 1.45% is deducted to pay local taxes. How many
cents perhour of Alicia's wages are used to pay local taxes?

A | 0.0029

B 0.029

c 0.29

D 29

E 29
Solution:

Since $20is 2000 cents, the taxis

0.0145 x 2000 = 29

cents perhour.

Thus, the correct answerisE.



2. Onthe AMC12, eachcorrect answerisworth 6 points, eachincorrect answeris worth 0
points, and each problem left unanswered is worth 2.5 points. If Charlyn leaves 8 of
the 25 problems unanswered, how many of the remaining problems must she answer
correctly in orderto score at least 1007

A 11
B 13
c 14
D 16
E 17
Solution:

The 8 unanswered problems are worth 2.5 x 8 = 20 points, so Charlyn needs at least
100 — 20 = 80 more points from correct answers.

Each correct answeris worth 6 points, and the smallest multiple of 6 thatis at least 80
is84 = 6 x 14.So she needs atleast 14 correct answers.

Thus, the correct answeris C.



3. Forhow many ordered pairs of positive integers (z, y) isz + 2y = 1007

A 33
B 49
c 50
D 99
E 100
Solution:

Writingx = 100 — 2y, the value of  is a positive integer precisely when y is a positive
integerwithl < y < 49.

This gives 49 valid ordered pairs.

Thus, the correct answeris B.



4. Berthahas 6 daughters and no sons. Some of her daughters have 6 daughters, and the
rest have none. Bertha has a total of 30 daughters and granddaughters, and no great-
granddaughters. How many of Bertha's daughters and granddaughters have no

daughters?
A | 22
B 23
c 24
D 25
E 26

Solution:

Berthahas 30 — 6 = 24 granddaughters, none of whom have daughters.

These granddaughters are the children of 24 /6 = 4 of Bertha's daughters, so exactly
4 women have daughters.

Therefore the number of women with no daughtersis 30 — 4 = 26.

Thus, the correct answerisE.



5. Thegraphofaliney = mx + bis shown. Which of the following is true?

A mb< —1

B —-1<mb<0
c mb=20

D O0<mb<l1

E mb > 1

Solution:
The y-intercept of the lineis between0and1,s00 < b < 1.
The slopeis negative and shallow, between —1and 0,s0 —1 < m < 0.

The product mbis therefore negative with absolute value less than 1, giving —1 <
mb < 0.

Thus, the correct answeris B.



6. LetU = 220042905 V' = 2004209 W = 2003 - 20042°%, X = 2. 200424y =
20042%%4 and Z = 20042°%3, Which of the following is largest?

A U-V
B V-W
c W-X
D X-Y
E Y —-Z
Solution:

Compute each difference by factoring:

U—V =2004V — W = 20042 W — X = 2001 -2004*°" X —Y =
2004%°% andY — Z = 2003 - 20042003,

Since 20042005 — 2004 - 20042994 exceeds each of the others, none of which reaches
2004205 the difference U — V is the largest.

Thus, the correct answeris A.



7. Agameis playedwithtokens accordingto the followingrule. In eachround, the player
with the most tokens gives one token to each of the other players and also places one
tokeninto adiscard pile. The game ends when some player runs out of tokens. Players
A, B,and C start with 15, 14, and 13 tokens, respectively. How many rounds will there
beinthe game?

A 36
B 37
c 38
D 39
E 40
Solution:

After three rounds the players A, B, and C have 14, 13, and 12 tokens, respectively.
Every subsequent three rounds reduces each player's supply by one token.

After 36 rounds they have 3, 2, and 1 tokens. In the 37th round player A, who has the
most, gives away all three of theirtokens and runs out, ending the game.

Thus, the correct answeris B.



8. Inthefigure, ZEAB and ZABC arerightangles, AB = 4,BC = 6, AFE = 8,and
AC and BFE intersect at D. What is the difference between the areas of AADE and
ABDC?

B C
S| %16
A 4 B

A 2

B 4

cC 5

D 8

E 9
Solution:

Letz,y,and zbetheareasof AADE, ABDC,and AABD,respectively.

ThenAABEhasarea% -4-8=16 = a:—l—z,andAABChasarea% -4-6=12 =
y+z.

Therequested differenceis
z—y=(x+2z)—(y+2)=16—12=4.

Thus, the correct answeris B.



9. Acompany sells peanut butterin cylindrical jars. Marketing research suggests that
using wider jars willincrease sales. If the diameter of the jars is increased by 25%
without altering the volume, by what percent must the height be decreased?

A 10
B 25
c 36
D 50
E 60
Solution:

2
Multiplying the diameter by % multiplies the base area by (%) = %.

To keep the volume fixed, the height must be multiplied by % = 0.64.Thatisa
decreaseof1 — 0.64 = 0.36, or 36%.

Thus, the correct answeris C.



10. The sum of 49 consecutive integersis 7°. What is their median?

AT

B 72

c T

p 7

E7°
Solution:

The sum of a set of consecutive integers equals the number of terms times theirmean,

and for consecutive integers the mean equals the median.
Sothe medianis

70 7

— = =T =343.

49 72

Thus, the correct answeris C.



11. The average value of all the pennies, nickels, dimes, and quartersin Paula's purse is 20
cents. If she had one more quarter, the average value would be 21 cents. How many
dimes does she have in her purse?

A O

B 1

c | 2

D 3

E 4
Solution:

If Paula has n coins, their total value is 20n cents. Adding a quarter givesn + 1 coins
worth 207 + 25 cents, which must also equal 21(n + 1) cents.

So20n + 25 = 21(n + 1), givingn = 4.

Four coins totalling 80 cents must be three quarters and one nickel, so the number of
dimesis 0.

Thus, the correct answeris A.



12. Let A = (0,9) and B = (0, 12). Points A’ and B’ areontheliney = x,and AA’ and
BB'intersectatC = (2, 8).Whatisthelength of A’ B’?

A 2
B 22
c 3
D 2442
E | 32
Solution:
Line AC passes through (0, 9) with slope g—:g = —%, soitsequationisy = — %ZB +9.

Settingy = x gives A’ = (6, 6).

Line BC passes through (0, 12) with slope —2,s0y = —2x + 12. Settingy = «
gives B’ = (4,4).

Then

A'B = /(6 —4)2 + (6 — 4)2 = 2v/2.

Thus, the correct answeris B.



13. Let S be the set of points (a, b) in the coordinate plane, where each of a and bmay be
—1,0, or 1. How many distinct lines pass through at least two members of S7

A 8

B 20

c 24

D 27

E 36
Solution:

There are (g) = 36 pairs of points, and each pair determines aline.

However, there are three horizontal, three vertical, and two diagonal lines that each
pass through three collinear points of S. Each suchline is counted 3 times, an
overcount of 2 perline.

With 8 such lines, the number of distinctlinesis 36 — 2 - 8 = 20.

Thus, the correct answeris B.



14. A sequence of three real numbers forms an arithmetic progression with a first term of
9.1f 2is added to the second term and 20 is added to the third term, the three resulting
numbers form a geometric progression. What is the smallest possible value for the
third term of the geometric progression?

A 1

B 4

c 36

D 49

E 81
Solution:

The arithmetic progressionis 9,9 + d,9 + 2d. After the additions, the geometric
progressionis 9,11 + d, 29 + 2d.

The geometric condition gives (11 + d)? = 9(29 + 2d), which simplifies to d* +
4d — 140 = 0,sod = 10ord = —14.

The corresponding third terms 29 4+ 2d are 49 and 1, so the smallest possible value is
1.

Thus, the correct answeris A.



15. Brenda and Sally run in opposite directions on a circular track, starting at diametrically
opposite points. They first meet after Brenda has run 100 meters. They next meet after
Sally has run 150 meters past their first meeting point. Each girlruns at a constant
speed. What is the length of the track in meters?

A 250
B 300
c 350
D 400
E 500
Solution:

Starting at opposite ends, when they first meet they have together run half the track.
Between the first and second meetings, they togetherrun a full track length.

Since Brendaruns at a constant speed and covered 100 meters before the first
meeting, she covers 2 - 100 = 200 meters between the two meetings.

Adding Sally's 150 meters over that same interval gives a track length of 200 + 150 =
350 meters.

Thus, the correct answeris C.



16. The set of all real numbers x for which

logsn04 (10g2003 (1032002 (log2001 z)))

isdefinedis {x | > c}. Whatis the value of ¢?

A0

B 20012902
C = 2002%003
D 20032004

E 200120022003

Solution:

The expression is defined if and only if 10g5043 (1085002 (1082001 )) > 0, thatis,
105002 (1082001 #) > 1.
This holds if and only if logsg; > 2002, whichis equivalentto z > 20012092,

Therefore ¢ = 20012992,

Thus, the correct answeris B.



17. Let f be afunction with the following properties:

() f(1) = 1,and

(i) f(2n) = n - f(n)forany positive integern.

Whatis the value of f(2100)?

A 1

B 2%

C 2100

D 24950

E 29999
Solution:

Applying f(2n) = n - f(n)withn = 2% we get f(2F1) = 2k . f(2F).
Unwinding from £(2!) = f(2) = 1- f(1) = 2°, the exponents accumulate:

f(2n) — 90+1+2+--+(n-1) _ 9n(n—1)/2

Therefore f(2100) = 2100:99/2 — 94950

Thus, the correct answeris D.



18. Square ABC' D has side length 2. A semicircle with diameter AB is constructed inside
the square, and the tangent to the semicircle from C'intersects side AD at E. What s
the lengthof CE?

D C

E
A B
A 2445
2
B 5
c V6
5
D -
2
E 5—+/5
Solution:

Let F' be the point where C'E touches the semicircle. Since CB and C'F are both
tangents from C,we have CF' = CB = 2. Similarly, withz = AFE, the tangents from
Egve EF = FA = .

ThusCE = CF + FE = 2 + zx.Inright triangle CDE,where CD = 2and DE =
2 —x,

(2—z)*+22 = (2+2)%

Expanding gives 8z = 4,soz = 1andCE =2+ 1 = 2.

Thus, the correct answeris D.



19. Circles A, B, and C are externally tangent to each other and internally tangent to
circle D. Circles B and C are congruent. Circle A has radius 1 and passes through the
center of D. What s the radius of circle B?

D

(i
NS

2
A —_
3
s V3
2
c 7
8
8
D —_
9
e 1+v3
3
Solution:

Circle A hasradius 1 and passes through the center of D while being internally
tangentto D, so D hasradius 2.

Place the center of D at the origin, with A centered at (—1, 0). By symmetry, B has
center (z, y) andradius , with C its mirrorimage across the horizontal axis, so the two
congruent circlestouchonthataxisandy = r.

Internal tangency to D gives 22 + y? = (2 — r)?, and external tangency to A gives
(x+1)2+9%=(1+7r)%

. . . , 2 8 . . .8
Subtractingandusingy = ryieldsz = 5 andr = 3. Theradius of circle Bis 5.



Thus, the correct answeris D.

20. Selectnumbers a andbbetween 0 and 1 independently and at random, and let cbe
theirsum. Let A, B, and C' be the results when a, b, and ¢, respectively, are rounded
to the nearest integer. What is the probabilitythat A + B = C?

1
A —
4
5 1
3
c 1
2
2
D —
3
3
E —
4
Solution:

Represent the choices as a point (a, b) inthe unit square. Each of a and brounds to 0 if
below 3 and to 1 otherwise, while ¢ = a + brounds basedon 3 and 3.

The equation A + B = C'holdsintheseregions:

ifa+b< %thenA =B=C= O;ifexactlyoneofa,bisatleast%anda+b < %
thenthatvariableroundsto1l = C';andifa + b > %thenA =B =1and(C = 2.

Theseregions consist of two corner triangles of area % each and two central strips,

with combined area %. Since the square has area 1, the probability is %.

Thus, the correct answerisE.



21. If

Z cos’ @ = 5,

n=0

what is the value of cos 207

o
g ol w U‘|% N ol
(2]

Solution:
. . . 5 . . 1
The series is geometric with first term 1 and ratio cos 0,so itssumis —1 29 =
— COS
1
— = 5.
sin“ @

Thussin? 6 = %,and
cos20 =1 —2sin?6 =1 — % = 3.

Thus, the correct answeris D.



22. Three mutually tangent spheres of radius 1 rest on a horizontal plane. A sphere of
radius 2 rests onthem. What is the distance from the plane to the top of the larger

sphere?
A 3+ @
2
B 3+ @
3
c 34 /123
4
52
D -
9
E | 3+2v2
Solution:

Let the centers of the three unit spheres be A, B, C', forming an equilateral triangle of
side 2 at height 1 above the plane, and let E be the center of the large sphere directly
above the centroid D of AABC..

The distance from a vertex to the centroidis AD = 2T‘/g,and AE =1+2=3,s0

pe= s () = o 1=

Since Dis 1 unit above the plane and the top of the large sphereis 2 units above F,
the total heightis

By S

Thus, the correct answeris B.



23. Apolynomial
P(z) = c20042”% + 20032 + -+ - + c127 + ¢

has real coefficients with cygg4 7 0 and 2004 distinct complex zeros z;, = ai + by,
1 < k <2004 withay andbgreal,a; = by = 0,and

2004 2004

Zak :Zbk.
k=1 k=1

Which of the following quantities can be a nonzero number?
A Co
B C2003

C b2b3 cen 62004

2004

o Ya
k=1
2004

e Y
k=1
Solution:

Sincez1 = a1 + b1z = Oisaroot,co = P(0) = 0.

The nonreal zeros occur in conjugate pairs, so » | by = 0, and the hypothesis then
forces E ar = 0. The coefficient cygp3 equals —cogp4 times the sum of the roots

Zak —|—’LZbk = 0,s0cyp03 = 0.
Because the degreeis even, atleast one of zs, . . ., 29904 is real, makingone by, = 0, so
babs - - - bagosa = 0. Thus (A) through (D) allmust be 0.

On the other hand, Ziozof ¢ = P(1),andavalid polynomialsuchas P(z) = z(x —
2)(x —3)--- (x —2003) (:1: + Zi(g’ k) has P(1) # 0.Soonly Y ¢ canbe
nonzero.

Thus, the correct answerisE.



24. Aplane contains points A and Bwith AB = 1. Let S be the union of all disks of radius
linthe plane that cover AB. What s the area of S?

A 2m+4/3
8
B I
3
V3
C _y°
3T 5
10
D _7T — \/g
3
E A — 24/3
Solution:

Aradius-1 disk covers segment A B exactly whenits centeris within 1 of both A and
B.Thatregion Ris the lens where the two unit circles centered at A and B overlap.

Eachunit circle passes through the other's center, so the lens is bounded by two 120°

arcs. Two 120° sectors of area % overlap in two equilateral triangles of total area ?,
o 2m \/§
giving Rarea 5+ — %~.

The set S consists of all points within 1 of R. Beyond R itself, this adds two 60°
sectors of radius 1 (each area %) and two 120° annuli of outerradius 2 andinner radius
1 (each area ).

Therefore the areaof S'is

o

27 \/g T .
(?—7)+2-§+27r—37r—7.

Thus, the correct answeris C.



25. Foreachintegern > 4, let a,, denote the base-n number 0.133,,. The product

m e :
asas . . . Agg Canbe expressed as — where m andn are positive integersand nis as
n!

small as possible. What is the value of m?

A 98
B 101
C 132
D 798
E 962
Solution:

Sincen? - a, = 133.133,, = a, + n% + 3n + 3, we get

n+3n+3 (n+1)2-1
a”l’L: ==
nd —1 n(n3 — 1)

Writingn® —1=(n—1)(n® + n+ 1)and(n+1)* — 1 =n((n+ 1) + (n +
1) + 1) ,the product asas - - - agg telescopesto

31 100°—1 3! 99(100% + 100 + 1)

99! 6% 99! 63
(2)(10101) 962
(21)(98!) 98!

This simplifies to

).

Thus, the correct answerisE.

,som = 962 (with the smallest possiblen = 98
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