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1. Which of the following values s largest?

A 24+0+1+7

B 2x0+4+1+47

C 24+0x1+7

D 24+0+1x7

E 2x0x1x7

Solution:

Option (A) evaluates to 10.

Option(B) evaluatesto0 + 1 4+ 7 = 8.
Option(C)evaluatesto2 + 0+ 7 = 9.
Option (D) evaluatesto2 + 0+ 7 = 9.
Option (E) evaluates to 0.

Thus, Ais the correct answer.



2. Alicia, Brenda, and Colby were the candidates in arecent election for student
president. The pie chart below shows how the votes were distributed among the three
candidates. If Brendareceived 36 votes, then how many votes were cast all together?

Colby
25%

A 70
B &4
c 100
D 106
E 120
Solution:

Brenda
30%

Alicia
45%

If 36 votesis 30% of the total votes, then 10% of the total votesis 12 votes. The
number of total votes would thenbe 10 - 12 = 120.

Thus, Eis the correct answer.



3. What is the value of the expression 1/ 161/ 8v/47

A 4

B 42

c 8

D 82

E 16
Solution:

This expression can be reduced as follows:

\/ 16 \/ 161/16
8

Thus, Cisthe correct answer.



4. When0.000315is multiplied by 7,928,564 the productis closest to which of the

following?
A 210
B 240
c 2,100
D 2,400
E 24,000
Solution:

We can approximate the product as

(3-10)(8-10%) = 24 - 10?
= 2400.

Thus, Dis the correct answer.



5. Whatisthe value of the expression

1-2-3-4-5-6-7-8 )
1+2+34+4+5+6+7+8"

A 1020
B 1120
c 1220
D | 2240
E 3360
Solution:

The denominatorisl1 +2 4 ---4+8 =36 = 2 - 3 - 6. Canceling those three factors
fromthe numeratorleaves4 -5 -7 -8 = 1120.

Thus, Bis the correct answer.



6. Ifthe degree measures of the angles of atriangle areintheratio3 : 3 : 4, whatis the
degree measure of the largest angle of the triangle?

A 18
B 36
c 60
D 72
E 90
Solution:

We canlet the three angles be equal to 3z, 3x, and 4. Then we know that their sum
equals 180. From thiswe canset 3x + 3x + 4o = 180, and solving this, we get
10z = 180 andx = 18.

Thelargestangleis4x = 72.

Thus, Dis the correct answer.



7. Let Z bea6-digit positive integer, such as 247247, whose first three digits are the
same asitslast three digits taken in the same order. Which of the following numbers
must also be a factorof Z7

A 11

B 19

C 101

D 111

E 1111
Solution:

Letn be the three-digit number formed by eitherrepeated block. Then

Z =1000n +n
= 1001n
=7-11-13 - n.

Therefore, 11 must be afactorof Z.

Thus, Aiis the correct answer.



8. Malcolmwantstovisit Isabella after school today and knows the street where she lives
but doesn’t know her house number. She tells him, “My house number has two digits,
and exactly three of the following four statements about it are true.”

1) Itis prime.

(

(2) Itiseven.
(3) Itis divisible by 7.
(4) One of its digitsis 9.

Thisinformation allows Malcolm to determine Isabella’s house number. What is its units
digit?

A4

B 6

c 7

D 8

E 9
Solution:

Statements (1) and (2) cannot both be true, because the only even prime is not two-
digit. Statements (1) and (3) also cannot both be true, because a two-digit number
divisible by 7 would not be prime. Since only one statement is false, statement (1)
must be false, while statements (2), (3),and (4) are true.

The house numberis divisible by 2 and 7, so it is divisible by 14. Among the two-digit
multiples of 14, the only one with a digit of 9is 98. Therefore, the units digit is 8.

Thus, Dis the correct answer.



9. Allof Marcy’s marbles are blue, red, green, oryellow. One third of her marbles are blue,
one fourth of them are red, and six of them are green. What is the smallest number of
yellow marbles that Marcy could have?

A1

B 2

c 3

D 4

E 5
Solution:

If the number of marbles is divisible by both 3 and 4, then the number must be divisible
by 12. If we test 12, we get that there are 4 blue marbles and 3 red marbles. This leaves
amaximum of 5 green marbles, whichis not possible.

If there are 24 marbles, then there are 8 blue marbles and 6 red marbles. To find the
number of yellow marbles, we get24 — 8 — 6 — 6 = 4.

Thus, Dis the correct answer.



10. Abox contains five cards, numbered 1, 2, 3,4, and 5. Three cards are selected
randomly without replacement from the box. What is the probability that 4 is the
largest value selected?

A 1
10
1

B —_
5
3

C —_
10
2

D —_
5
1

E —_
2

Solution:

The number of ways to choose 3 cards from 5 is (g) = 10.If4isthelargestvalue
selected, then the other two cards have to be chosen from{1, 2, 3}. There are (;’) =

3
3 ways to do this. The probability is then 10

Thus, Cisthe correct answer.



11. Asquare-shaped flooris covered with congruent square tiles. If the total number of
tiles that lie on the two diagonalsis 37, how many tiles cover the floor?

A | 148
B 324
c 361
D 1296
E 1369
Solution:

37 tiles on both diagonals imply that there are 19 tiles on each diagonal, since one tile
overlaps in the middle. The total number of tiles would then be 192 = 361 since the
number of tilesin each row is equal to the number of tiles in one diagonal.

Thus, Cisthe correct answer.



12. The smallest positive integer greater than 1 that leaves aremainder of 1 when divided
by 4,5, and 6 lies between which of the following pairs of numbers?

A 2and19

B 20and39

C 40andb9

D 60and79

E 80and124
Solution:

If anumberleaves aremainder of 1 when divided by 4, 5, and 6, thenitis one more
than the least common multiple of these numbers. The least common multiple is 60, so
the smallest such positive integeris 60 + 1 = 61.

Thus, Dis the correct answer.



13. Peter, Emma, and Kyler played chess with each other. Peterwon 4 games and lost 2

games. Emmawon 3 games and lost 3 games. If Kylerlost 3 games, how many games
did he win?

A0

B 1

c | 2

D 3

E 4
Solution:

Across all players, every winis matched by one loss; drawn games, if any, contribute
neither. The number of lossesis 2 + 3 + 3 = 8, so the number of games Kylerwoniis
8—4-3=1.

Thus, Bis the correct answer.



14. Chloe and Zoe are both studentsin Ms. Demeanor’s math class. Last night they each
solved half of the problems in theirhomework assignment alone and then solved the
other half together. Chloe had correct answers to only 80% of the problems she
solved alone, but overall 88% of her answers were correct. Zoe had correct answers to
90% of the problems she solved alone. What was Zoe’s overall percentage of correct

answers?
A 89
B 92
c 93
D 96
E 98
Solution:

Since the answer s the same regardless of the number of problems, we can assume
that there were 100 problems on the assignment. 80% of 50 is 40, so Chloe answered
40 questions correctly alone. 88% of 100 is 88, so Chloe answered 88 questions
correctly intotal. This means that Chloe answered 88 — 40 = 48 together with Zoe.

90% of 50is 45, so Zoe answered 45 questions correctly by herself. We know that she
answered 48 questions correctly with Chloe, so she answered 45 + 48 = 93 correctly
in total. This means that her overall percentage is 93%.

Thus, Cis the correct answer.



15. Inthe arrangement of letters and numerals below, by how many different paths can
one spell AMC87? Beginning at the Ain the middle, a path only allows moves from one
letterto an adjacent (above, below, left, orright, but not diagonal) letter. One example
of such apathistracedinthe picture.

s C 8
A 8
B 9
c 12
D 24
E 36
Solution:

Starting from A, there are 4 ways toreach an M. From each M, there are 3 ways to
reacha C.Fromeach C, there are 2 ways to reach an 8. Multiplying all these
possibilities,weget4 - 3 - 2 = 24.

Thus, Dis the correct answer.



16. In the figure below, choose point D on BC so that AAC D and A ABD have equal
perimeters. What is the areaof AABD?

C
3 5
A 4 B
A 3
4
3
B _
2
C 2
5 12
5
5
E —_
2
Solution:

The only way to split BC into two parts such that the two triangles have the same
perimeterisif CD = 3and BD = 2.



A 4 B
AACD and AABD have the same altitudes, so their areas are proportional to their
2
bases. This means thatthe areaof AABDis 5 the area of AABC, whichis

Thus, Dis the correct answer.



17. Starting with some gold coins and some empty treasure chests, | tried to put 9 gold
coinsineach treasure chest, but that left 2 treasure chests empty. Soinstead | put 6
gold coinsineach treasure chest, but then | had 3 gold coins left over. How many gold
coins did | have?

A9

B 27

c 45

D 63

E 81
Solution:

Let n be the number of treasure chests and g be the number of gold coins. Then
I(n—-2)=g

and
6n+3 =g.

Solving this systemyieldsn = 7, so the number of gold coinsis6 - 7 + 3 = 45.

Thus, Cisthe correct answer.



18. Inthe non-convex quadrilateral ABC' D shown below, ZBC D is arightangle, AB =
12, BC =4,CD = 3,and AD = 13. Whatis the area of quadrilateral ABC'D?

D
C
B A
A 12
B 24
C 260
D 30
E 36
Solution:

Since ZBC D is aright angle, we can apply the Pythagorean theoremto ABC' D to
getthat BD = 5. We also get that ZD B A isright since the sides of ABD Aforma
Pythagoreantriple.

Thenthe area of ABC D is equal to

area(ABDA) — area(ABCD)
1 1

—2-.12-5—-2-.4-3
2 2

—30—6

= 24.

Thus, Bis the correct answer.



19. Forany positive integer M, the notation M denotes the product of the integers 1
through M. What is the largestinteger n for which 5™ is a factor of the sum:

98! 4+ 99! + 100!
A 23
B 24
C 25
D 26
E 27
Solution:
Factorout 98!:

98! + 99! + 100! = 98!(1 + 99
+ 100 - 99)
= 98! - 100°.

The exponent of 5in 98! is L%J + Lg—gJ,which equals 19 + 3 = 22.The factor 1002

contributes four more factors of 5, so the total exponentis 22 4+ 4 = 26.

Thus, Dis the correct answer.



20. Anintegerbetween 1000 and 9999, inclusive, is chosen atrandom. What is the
probability thatitis an odd integer whose digits are all distinct?

14
A —_
75
56
B —_
225
107
C —_
400
7
D —_
25
9
E I
25
Solution:

Since the numberis odd, the last digitis odd, giving 5 possibilities. The thousands
digit cannot be zero or the number we already got, so that gives 8 possibilities.

Similarly, the hundreds digit has 8 possibilities, and the tens digit has 7 possibilities.
2240 56

9000 225

This givesatotalofb - 8 - 8 - 7 = 2240, making the probability

Thus, Bis the correct answer.



21. Suppose a, b, and care nonzero realnumbers,anda + b + ¢ = 0. What are the
possible value(s) for
b c abc

a
— 4 4+ =+
lal ~[b]  fef  ab]

?

A 0
B land—1
C 2and —2

D 0,2,and —2

E 0,1,and—1

Solution:

Because a + b + ¢ = 0 andnone of the numbers s zero, their signs are either two
positive and one negative or two negative and one positive. In the first case, the first
three sign fractions sumto 1, while abe/|abc| = —1.Inthe second case, the first three
sumto —1, while abc/|abc| = 1. Either way, the entire expression equals 0.

Thus, Ais the correct answer.



22. Intheright triangle ABC', AC = 12, BC = 5,andangle C'isarightangle. A
semicircleisinscribedinthe triangle as shown. What is the radius of the semicircle?

B
5
A = c
7
A —_
6
13
B —_
5%
59
C N
18
D —_
60
E —_
13
Solution:

Let O be the center of the inscribed semicircle and D be the tangent point of the
semicircle on AB.Then BD = 5since BD and BC are tangents to the semicircle.

Then AD = 8and OD = r.OD is perpendicularto ABso AADO ~ ABCA, so

r J Solving this, we get 10
— = —.Solvi iS, W = —.
8 12 S 9t =3

Thus, Dis the correct answer.




23. Each day forfourdays, Linda traveled for one hour at a speed that resultedin her
traveling one mile in aninteger number of minutes. Each day after the first, her speed
decreased so that the number of minutes to travel one mile increased by 5 minutes
over the preceding day. Each of the four days, her distance traveled was also an
integer number of miles. What was the total number of miles for the four trips?

A 10
B 15
c 25
D 50
E 82
Solution:

Linda traveled for 60 minutes every day. Since one mile was traveledin aninteger
amount of minutes each day, her minutes per mile every day must be a factor of 60.
The factorsof60arel, 2, 3,4,5,6,10,12, 15, 20, 30, and 60. The only sequence of

four of these numbers that differby 5 are 5, 10, 15, and 20. For the four days, she

trveled@+@+@+@—25miles
@ 5 10 ' 15 ' 20 |

Thus, Cis the correct answer.



24. Mrs. Sanders has three grandchildren, who call herregularly. One calls her every three
days, one calls her every four days, and one calls her every five days. All three called
heron December31,2016. Onhow many days during the next year did she not
receive a phone call from any of her grandchildren?

A T8
B &0
c 144
D 146
E 152
Solution:

Ina 60-day period, the first child calls 20 times, the second child calls 15 times, and
the third child calls 12 times. 20 + 15 + 12 = 47 overcounts, however. The first and
second children call on the same day % = b5 times. The first and third children call on
the same day % = 4 times. The second and third children call on the same day g—g =3

times. Subtracting these from47vyields47 — 5 — 4 — 3 = 35.

The 60th day is added in thrice and subtracted out thrice, so we need to add it backin.
This means that for every 60 days, Mrs. Sanders receives a call 36 days, which means
that she does not receive a call on 24 days. There are 6 60-day periods, and there are
no calls onthe 361st or 362nd day, whichresultsin24 - 6 + 2 = 146 total days withno
phone calls.

Thus, Dis the correct answer.



25. Inthe figure shown, U S and UT are line segments each of length 2, and m/TU S =
60°.

VN VN
Arcs TR and SR are each one-sixth of a circle with radius 2. What is the area of the

region shown?

A 33—

3
c 23
D 4\/_—2—7T
3
47
E 4+ —
+ 3
Solution:

We can extend SU and T'U to form the following picture.



X Y
R

The area of thisregionis the area of an equilateral triangle with side length of 4 minus
the area of two-sixths of a circle with radius 2. The area for an equilateral triangle with

2 2
S 4°y/3 1
sidelength sis . This means that the total areais \/_ — §7r .22 = 4\f —
4
_7"'.
3

Thus, Bis the correct answer.
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