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1. Isabella'shouse has 3 bedrooms. Eachbedroomis 12 feetlong, 10 feet wide, and 8
feet high. Isabella must paint the walls of all the bedrooms. Doorways and windows,
which will not be painted, occupy 60 square feet in each bedroom. How many square
feet of walls must be painted?

A | 678
B 768
c 786
D | 867
E 876
Solution:

The walls of one bedroom have area2(12 + 10) - 8 = 44 - 8 = 352 square feet.
Subtracting the 60 square feet of doorways and windows leaves 352 — 60 = 292
square feet perbedroom.

With 3 bedrooms, the totalis 3 - 292 = 876 square feet.

Thus, the correct answerisE.



2. Definethe operationxbya x b = (a + b)b. Whatis (3 x5) — (5% 3)?

A —16

B —8

c 0

D 8

E 16
Solution:

Since3*5=(3+5)-5=40and5x3 = (5 + 3) - 3 = 24, the differenceis40 —
24 = 16.

Thus, the correct answerisE.



3. Acollege student drove his compact car 120 miles home for the weekend and
averaged 30 miles per gallon. On the return trip the student drove his parents' SUV and
averaged only 20 miles per gallon. What was the average gas mileage, in miles per
gallon, forthe round trip?

A | 22
B 24
c 25
D 26
E 28
Solution:

The studentused 120/30 = 4 gallons drivinghome and 120/20 = 6 gallons
returning, for 10 gallons over 240 miles.

The averageis 240/10 = 24 miles per gallon.

Thus, the correct answeris B.



4. Thepoint O is the center of the circle circumscribed about AABC, with Z BOC' =
120° and ZAOB = 140°, as shown. What is the degree measure of ZABC?

B

£

A

A 35

B 40

c 45

D 50

E 60
Solution:
Since OA = OB = OC, triangles AOB, BOC',and CO A areisosceles. The base
anglesgive ZABO = 180° ; 140° = 20°and ZOBC = 180° ; 120 = 30°.

Therefore ZABC = 20° + 30° = 50°.

Thus, the correct answeris D.



5. Inacertainland, all Arogs are Brafs, all Crups are Brafs, all Dramps are Arogs, and all
Crups are Dramps. Which of the following statements is implied by these facts?

A All Dramps are Brafs and are Crups.
B All Brafs are Crups and are Dramps.
C All Arogs are Crups and are Dramps.
D All Crups are Arogs and are Brafs.

E All Arogs are Dramps and some Arogs may not be Crups.

Solution:

Writing the statements as implications, being a Crup implies being a Dramp, a Dramp
implies being an Arog, and an Arogimplies beingaBraf:C = D = A = B.

Soevery CrupisaDramp, an Arog, and a Braf. The only listed statement guaranteed
trueis that all Crups are Arogs and Brafs.

Thus, the correct answeris D.



6. The 2007 AMC 10 willbe scored by awarding 6 points for each correct response, 0
points foreachincorrect response, and 1.5 points for each problem left unanswered.
Afterlooking over the 25 problems, Sarah has decided to attempt the first 22 and
leave only the last 3 unanswered. How many of the first 22 problems must she solve
correctlyin orderto score atleast 100 points?

A 13
B 14
c 15
D 16
E 17
Solution:

The three blank problems give 3 - 1.5 = 4.5 points, so Sarahneeds 100 — 4.5 = 95.5
points from the first 22.

Since 95.5/6 lies between 15 and 16, she must answer at least 16 correctly, which
would give ascore of 100.5.

Thus, the correct answeris D.



7. Allsides of the convex pentagon ABC DFE are of equallength,and ZA = /B =
90°. What is the degree measure of ZE?

A 90
B | 108
C 120
D 144
E 150
Solution:

Because AB = BC = EAand ZA = /B = 90°, quadrilateral ABCFE is a square,
so ZAEC = 90°.

The remaining sides satisfyCD = DE = EC,so ACDFE s equilateral and
ZCED = 60°.

Therefore /E = ZAEC + Z/CED = 90° + 60° = 150°.

Thus, the correct answerisE.



8. Onthe trip home from the meeting where this AMC 10 was constructed, the Contest
Chair noted that his airport parking receipt had digits of the form bbcac, where 0 <
a < b < c <9,andbwas the average of a and c. How many different five-digit
numbers satisfy all these properties?

A 12
B 16
C 18
D 20
E 24
Solution:

+c. .
isdetermined,anda < b < c¢holds

a
Onceaandcarechosen,b =

automatically. For bto be aninteger, a and ¢ must share parity.

Choosing two even digits from {0, 2, 4, 6, 8} gives (g) = 10 pairs, and choosing two
odddigitsfrom{1, 3,5, 7,9} gives another 10.

This yields 20 valid numbers.

Thus, the correct answeris D.



9. Acryptographic codeis designed as follows. The first time a letter appearsin a given
message itisreplaced by the letter thatis 1 place toitsrightin the alphabet (assuming
that the letter Ais one place to the right of the letter Z). The second time this same
letter appearsin the given message, itisreplaced by the letter thatis 1 + 2 placesto
theright, the third timeitisreplaced by the letter thatis 1 4+ 2 4 3 placesto theright,
and so on. Forexample, with this code the word "banana" becomes "cbodqgg”. What
letter willreplace the last letter sin the message

"Lee's sisis a Mississippi miss, Chriss!"?
A g

B h

Solution:

The final sis the 12th appearance of the letter sin the message, soitis shifted1 + 2 +

+12—12
2

Since 78 = 3 - 26is amultiple of the alphabet length 26, the shift returns to the same
letter, s.

= T8 placesto theright.

Thus, the correct answeris D.



10. Two points B and C areinaplane. Let S be the set of all points A in the plane for which
AABC has area 1. Which of the following describes S?

A two parallellines
B aparabola

C acircle

D aline segment

E two points

Solution:

Taking BC as the base, the areais % (BC)d, where dis the distance from A toline
2

BC

The points at this fixed distance from line BC' form two lines parallel to BC, one on

BC'.The areaequals 1 exactlywhend =

eachside.

Thus, the correct answeris A.



11. Acircle passes throughthe three vertices of anisosceles triangle that has two sides of
length 3 and a base of length 2. What is the area of this circle?

A 2
5 5
— 7T
2
B
32"
D 3T
c 7
—TT
2
Solution:

1
The triangle has sides 3, 3, 2. Its areaiis 5 2.432 — 12 = 2/2.

abc  3-3-2 9 92

4K~ 4.22 42 8

812 81
The areaofthecircleistR2 = 7 - —— = —r.
64 32

The circumradiusis R =

Thus, the correct answeris C.



12. Tom'sageisT years, whichis also the sum of the ages of his three children. His age N
years ago was twice the sum of their ages then. Whatis T /N ?

A 2

B | 3

c 4

D 5

E ©
Solution:

N yearsagoTom'sagewasT — N, and the sum of his three children's ageswasT' —
3N.

The conditiongivesT — N = 2(T — 3N),soT — N = 2T — 6N, which simplifies
tobN =T.

ThereforeT'/N = 5.

Thus, the correct answeris D.



13. Two circles of radius 2 are centered at (2, 0) and at (0, 2). What is the area of the
intersection of the interiors of the two circles?

A m— 2
m
B3
C V3
3
D 2(m—2)
E
Solution:

The two circlesintersectat (0, 0) and (2, 2).
By symmetry, half the intersectionis formed by removing anisoscelesright triangle of

leglength 2 from a quarter of one circle. The quarter-circle has area 171'(2)2 = mand
. [P
the triangle has area 5(2) = 2.

Therefore the whole region has area 2(m — 2).

Thus, the correct answeris D.



14. Some boys and girls are having a car wash to raise money for a class trip to China.
Initially 40% of the group are girls. Shortly thereafter two girls leave and two boys
arrive, and then 30% of the group are girls. How many girls were initially in the group?

A 4

B 6

c 38

D 10

E 12
Solution:

Two girls leave and two boys arrive, so the group size is unchanged. The two girls who
left therefore represent 40% — 30% = 10% of the group.

Thus the group has 2 + 0.10 = 20 people, and the original number of girls was 40% of
20, or 8.

Thus, the correct answeris C.



15. The angles of quadrilateral ABC D satisfy /A = 2/B = 34C = 4/D.Whatis the
degree measure of Z A, rounded to the nearest whole number?

A 125
B 144
c 153
D 173
E 180
Solution:
Letz = /A.Then /B = g,zo - g,andzD - g.
r x x 25
The ang| to 360° S+ S 42 = = =360.
e anglessumto 360°,sox + 5 + 3 + 1 T 360
12 -
Thusx = 25360 = 172.8 = 173.

Thus, the correct answeris D.



16. Ateacher gave atest to aclassin which 10% of the students are juniors and 90% are
seniors. The average score on the test was 84. The juniors all received the same score,
and the average score of the seniors was 83. What score did each of the juniors
receive on the test?

A 85
B 88
c 93
D 94
E 98
Solution:

Suppose the class has 10 students: one junior and nine seniors. The total of all scoresis
10 - 84 = 840.

The nine seniorstotal 9 - 83 = 747, so thejunior'sscoreis s = 840 — 747 = 93.

Thus, the correct answeris C.



17. Point Pisinside equilateral AABC. Points Q, R,and S are the feet of the
perpendiculars from Pto AB, BC,and C A, respectively. Giventhat PQQ = 1, PR =
2,and PS = 3,whatis AB?

A 4

B 33

cC 6

D 443

E 9
Solution:

Let the side length be s. The perpendiculars from P are the heights of triangles APB,

S 3s

BPC,and CPA,sotheirareas are 2 and Ch

V3 5

3
Their sum equals the area of AABC', whichis also 732. Hence 3s = Ts .

The positive solutionis s = 4+/3.

Thus, the correct answeris D.



18. Acircle of radius 1 is surrounded by 4 circles of radius r as shown. Whatis r?

0=

A V2
B 1++2
c 6

D 3

E | 2442

Solution:

Connect the centers of the four outer circles to form a square. Adjacent outer circles
are tangent, so each side haslength 2r.

The diagonal of the square passes through the center circle, givinglength1 4+ r +
r + 1 = 2 + 2r. Since a square with side 2r has diagonal 2rv/2, we get 2(2r)? =
(2 + 2r)2.

Expanding gives 1 + 2r + 72 = 272, sor? — 2r — 1 = 0. The positive rootisr =

1++/2.

Thus, the correct answeris B.



19. The wheel shownis spuntwice, and the randomly determined numbers opposite the
pointer are recorded. The first numberis divided by 4, and the second numberis
divided by 5. The first remainder designates a column, and the second remainder
designates arow on the checkerboard shown. What is the probability that the pair of
numbers designates a shaded square?

4
3
Pointer
2
1
1 2 3
A 1
3
4
B —
9
1
C il
2
5
D et
9
2
E —_
3
Solution:

The shaded squares are those where the two remainders are both odd orboth even.

1
The first remainderis even (from the numbers 2 and 6) with probability 3 and odd with

2
probability 3

1 1
The secondremainderis even with probability 3 and odd with probability 3"

1 1 2 1
The probability that they share parity is § . 5 + § . -

!
2 2



20.

Thus, the correct answeris C.

Aset of 25 square blocksis arrangedintoad x 5 square. How many different
combinations of 3 blocks can be selected from that set so that no two are in the same
row or column?

A 100
B 125
c 600
D 2300
E 3600
Solution:

Choose 3 of the brows in (g) = 10 ways and 3 of the 5 columnsin (g) = 10 ways.

The three chosen blocks must occupy distinct rows and columns, so they forma
matching between the three rows and three columns, which canbe donein3! = 6
ways.

The totalis10 - 10 - 6 = 600.

Thus, the correct answeris C.



21. Right ANABChas AB = 3, BC = 4,and AC = 5.Square XY ZW isinscribedin
AABC with X andY on AC, W on AB, and Z on BC. What is the side length of the

square?
B
Z
A X Y C
A 3
2
60
B -
37
12
C -
7
23
D -
13
E 2
Solution:

Let s be the side of the square and h the altitude from Bto AC.Thenh =
AB-BC 3-4 12

AC 5 5
The small triangle above the square is similar to A ABC with the square's top side as
tsb ~ h-—s s AC - h
its base, givin = SOS =
SMNI T T Ac’ AC +h

5.2 12 60

5+2 37/5 37T

Substituting, s =

Thus, the correct answeris B.



22. Aplayer chooses one of the numbers 1 through 4. After the choice has been made,
two regular four-sided (tetrahedral) dice are rolled, with the sides of the dice
numbered 1 through 4. If the number chosen appears on the bottom of exactly one
die afteritisrolled, then the playerwins $1. If the number chosen appears on the
bottom of both of the dice, then the playerwins $2. If the number chosen does not
appear on the bottom of either of the dice, the playerloses $1. What is the expected
return to the player, in dollars, for one roll of the dice?

A _ 1
8
1
B S
16
C 0
1
D —_
16
1
E —
8
Solution:

1
Each die shows the chosen number on the bottom with probability —. So the number

0,1,0r2ti ith probabilities P(0) = ) P(1) = 0 P(2) = -
appears 0, 1, or 2 times with probabilities = 16’ = 16’ =15
9 6 1 —-9+6+2 1
Th tedreturnis(—1) - — 1) — ) — = — = ——.
e expectedreturnis (—1) T + (1) T +(2) T T T

Thus, the correct answeris B.



23. Apyramid with a square base is cut by a plane that is parallel to its base and is 2 units
from the base. The surface area of the smaller pyramid that is cut from the top is half
the surface area of the original pyramid. What is the altitude of the original pyramid?

A 2

B 2442

cC | 1+2V2

D 4

E  4+2V2
Solution:

Let h be the altitude of the original pyramid; the smaller pyramid has altitude h — 2.
The two pyramids are similar, so the ratio of their surface areas is the square of the ratio
of their altitudes.

| ” h—2\"_1 'k
The smaller surface areais half the original,so | —— | = =, giving = /2.
h 2 h—2
2/2
Thenh = v/2(h — 2),s0h(v/2 — 1) = 2¢/2and h = =4 +2v2.

V2 -1

Thus, the correct answerisE.



24. Letn denote the smallest positive integer that is divisible by both4 and 9, and whose
base-10representation consists of only 4's and 9's, with at least one of each. What
are the last four digits of n?

A | 4444
B 4494
cC 4944
D | 9444
E 9944
Solution:

Since nis divisible by 9, its digit sumis a multiple of 9. With k fours and m nines, the
digitsumis4k 4+ 9m,so9 | 4k, forcing9 | k. Thusk > 9, and with atleast one 9, the
numberhas at least ten digits.

For divisibility by 4, the last two digits must form a multiple of 4, and among
44,49, 94,99 only 44 works, son endsin 44.

The smallest such ten-digit number places the single 9 in the lowest available position,
giving 4,444,444,944. Its last four digits are 4944.

Thus, the correct answeris C.



25. How many pairs of positive integers (a, b) are there such that a and b have no common
factors greaterthan1and

a n 14b
b 9a
isaninteger?
A 4
B 6
c 9
D 12
E infinitely many
Solution:
» . 9a% + 14 | , -
Combining, the expressionis —————. For thisto be aninteger, a must divide
a
9a? + 14b%, hencea | 14b?. Since ged(a, b) = 1,we geta | 14. Similarly b | 9a>
givesb | 9.

Soa € {1,2,7,14} andb € {1, 3,9}. Checking these, only b = 3 makes the
expression anintegerforeachalloweda.

The valid pairs are (1, 3), (2, 3), (7, 3),and (14, 3), for a total of 4.

Thus, the correct answeris A.
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