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7 goes on and on,
and e is just as cursed.
I wonder, how does 7 begin

When its digits are reversed?

- Martin Gardner
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Rules of the Competition

e This test consists of 40 multiple choice questions. Each question is followed by answers
marked A, B, C, D, and E. Only one of these is correct.

e Mark your answer to each problem on the provided answer sheet. For each question,
blacken the circle corresponding to at most one answer choice. Completely erase errors

and any stray marks. Only answers properly marked on the answer sheet will be graded.

e SCORING: There are three sections in this test.

Section 1 consists of 25 questions, each one worth one point. Section 2 consists of 10
questions, each one worth two points. Section 3 consists of 5 questions, each one worth

three points.

A correct answer to a question earns the full point value of the question. An incorrect
answer carries a penalty of 25% of the point value of the question (that is, there is a
penalty of 0.25 for incorrect answers in Section 1, a penalty of 0.5 for incorrect answers in
Section 2, and a penalty of 0.75 for incorrect answers in Section 3). You neither win nor

lose points for questions that are left unanswered.

e Contestants may not consult textbooks, notes, other people (apart from teammates),
electronic devices (including calculators, mobile phones, etc.), or any other resources during
the test.

e Figures are not necessarily drawn to scale.

e Before beginning the test, please make sure to write the name of your school and the

names of all members of the team on the answer sheet.
e You have 90 minutes to complete the test.

e At the end of the 90 minutes, each team should submit one answer sheet.
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Section 1

There are 25 questions in this section. Each question is worth 1 point. An incorrect answer

carries a penalty of 0.25 points.

1. If a > b > 0 and al—b = %, what is the value of %?

a) 2 b) 3 ¢ 1 +2\/§ a) * +2\/§ e 1 +2‘/5
2. If \/1 + 2y/z = 3, what is the value of z?

a) 1 b) 2 c) 4 d) 8 e) 16
3. If 37 + 37+ 4+ 37+2 = 13V/3, then z equals

2) 0 b) 0 13\/3_9 d) V3 ) 13‘/3_3
4. If a,b, c,d are nonzero and a = %b and b = % and d = %, what is the value of E?

a) 2 b) 3 c) 4 d) 5 e) 6

5. At the Qatar Open Tennis Tournament, a total of 28 players compete in a single elimination
format (that is, after each match, the winning player stays in the competition and the losing

player is eliminated). How many matches are played in the tournament?

a) 26 b) 27 c) 28 d) 29 e) 30

6. Let f(r) = 3x + 4. Which value z satisfies f(z) = f~(z)?

a) —2 b) —1 c) 0 d) 1 e) 2

7. The sum of interior angles of a polygon is 1620°. How many sides does the polygon have?

a) 8 b) 11 c) 12 d) 15 e) 18
o . 1 1
8. Four numbers are equally spaced on the number line in the (decreasing) order 20’ 22" x, .
What is the value of y?
1 2 3 2 3
il b) = el d) = el
%) 36 ) 51 ) ) 5 ©) 2
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10.

11.

12.

13.

14.

15.

16.

17.

The graph of a line in the xy—plane has a slope % and passes through the point (4,5). The
graph of a second line has a slope % and passes through (—2,3). If the two lines intersect
at the point (a,b), what is the value of a + b 7

a) —b b) —6 c) =7 d) -8 e) —9

Hala and Erica arrange to meet at a cafe. Erica leaves work, walking at 6 km/h. Five
minutes later, Hala starts cycling from her apartment at 20 km/h. A further 15 minutes

later, both arrive at the cafe at the same time. What is the total distance they travelled?

a) 5.5 km b) 6 km c) 6.5 km d) 7 km e) 7.5 km

If 2 is a root of the equation sin?z 4 2sinz = 2 — cos? z, then which of the following
numbers could be a possible value of z7?

a) — b) — c)

2 3 I

NS

E
&

|

Let m and n be positive integers. If m + mn + n = 54, then which of the following set of

values give a complete solution for m?
a) {1,13} b) {2,7} ¢) {4,10} a) {3,11} e) {5,11}

Given that the greatest common divisor of p and ¢ is ¢, and that ¢ = rt, then the least

common multiple of p and ¢ will always be equal to
a) pq b) gr c) rt d) pr e) pt

Three vertices of a rectangle are at the points (1,4), (7,4), and (1,8). At which point do

the diagonals of the rectangle cross?

a) (4,6) b) (3,2) c) (3,1) d) (5,6) e) (7,8)

Four circles each have radius 2 units. The centers of the circles form a square of side length

3 units. What is the total number of intersections between the circles?
a) 6 b) 8 c)9 d) 10 e) 12
How many positive integers less than or equal to 1000 are divisible by either 2, 3, or 57

a) 367 b) 483 ¢) 551 d) 617 e) 734

8
The number of distinct real numbers satisfying the equation z° +z — 8 = —5 I8
x

a) 0 b) 1 ¢) 2 d) 3 e) 4
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18. The sides of a triangle have lengths 8, 11, and ¢, where ¢ is an integer. For how many

values of c is the triangle acute?

a) 3 b) 4 c) b d) 6 e) 7

19. Let n be a positive integer such that 2024n 4 7 is divisible by 17. What is the smallest

value of n?
a) 3 b) 6 c) 8 d) 9 e) 10
2024
20. Simplify
2024
24
) 2024
+ 2+ -
a) 1 b) 46 c) 44 d) 1012 e) 2024

21. In the figure below, ABCD is a rectangle and the line segments AB and C'E are diameters

of (semi)circles which are tangent to each other. What is the value of x?

D C
2z
'
12
A 40 B
a) 6 b) 7 ) 8 d) 9 e) 10

22. A frog is sitting at the origin on the number line. Each minute, it jumps randomly one
unit to the left or one unit to the right. What is the probability that it will be on the
origin after the 6th jump?

14 16 20 24 27
= b) — = d) = 20
%) 61 ) 5 °) & ) 61 ®) 61

23. Consider the function f(xz) = /2 — |3 — 5z|. The domain of f(z) is

2) (—g 3]

) [g 3} Q) (—2,00) o) (0,1)
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24.

25.

Let |x + 4| < |z — 6]. What is the value of the largest integer x satisfying the given

condition?

a) —3 b) —2 c) —1 d) 0 e) 1
a2+b2—9+2ab7
b2 —a%2+9—-6b

b—a—3 )a—l—b—3 C)a—l—b—i-?) d)a+b—3 e)a+b+3
a—b+3 b—a—3 b—a—-3 a—b—3 b+a-—3

Which of the following expressions is equal to the expression

a)

Section 2

There are 10 questions in this section. Each question is worth 2 points. An incorrect answer

carries a penalty of 0.5 points.

26.

27.

Ten students sit a test consisting of 20 questions. Two students get 8 questions correct
and one student gets 9 questions correct. The remaining seven students all get at least 10
questions correct and the average number of questions answered correctly by these seven
students is an integer. If the average number of questions answered correctly by all ten

students is also an integer, then that integer is

a) 14 b) 13 c) 12 d) 11 e) 10

A hotel has five rooms: A, B,C, D and E. Every room is shut and its door has a sign. It’s
known that exactly one of the signs is true and the rest are false. The signs on the doors
read as follows:

Door A: “There is a tiger in this room.”

Door B: “There is a tiger in exactly one of the rooms.”

Door C: “There is a tiger in this room.”

Door D: “There is a tiger in this room or there is a tiger in room E.”

Door E: “There is a tiger in room B.”

Which room or rooms have tigers?

a) A alone has a tiger.
b) There is a tiger in both rooms B and D.
c) C alone has a tiger.
d) B alone has a tiger.

e) There is a tiger in both rooms D and E.
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28. Three mutually tangent circles of radius 1 are bounded by an equilateral triangle whose
sides are tangent to the circles as shown in the figure. What is the length of a side of the

triangle?

a) 1+ 33 b) 2+ 23 c) 3+2V3 d) 2+3V3 e) 3+3V3

29. Fadhel multiplies 35 and a 3-digit number x and finds that the product is 4900. But while
checking his calculations, he realizes that the correct tens place digit of the number x is

9, not the one that he has used. What is the correct result of the multiplication?

a) 6650 b) 6620 c) 6500 d) 6400 e) 5000
0. 1 (142 ) (14+2) (141 1+ 1) = 63, then what is n?
. 5 3 1 5, ) =63 en what 1s n’
a) 20 b) 22 ¢) 24 d) 25 e) 30

31. In the given figure, the lines ¢; and fo are parallel to each other. Similarly, the lines /3
and /4 are parallel to each other. If BD is the angle bisector and the angle BDFE is 110
degrees, what is the value of the angle DEF in degrees?

A B C
- zl
63 £4
D
- z b
E F
a) 25 b) 30 c) 35 d) 40 e) 45

32. A treasure chest starts with 4 copper coins, 4 silver coins, and 5 gold coins. When Midas
randomly touches any colored coin, it magically disappears, and is replaced by two new

coins that are of the complementary colors. For example, if Midas touches a silver coin, it
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transforms into one copper coin and one gold coin. After two consecutive random Midas
touches, what is the probability that the gold coins are still more numerous than either of

the other two colors?

36 32 13 77
a)

o1 b) o1 °) g2 4 152 ¢) 1

33. What is the smallest positive integer x for which the sum z + 2z + 3x 4+ --- + 100z is a

perfect square?

a) 202 b) 5050 ¢) 1010 d) 100 ¢) 101

34. Ten identical solid gold spheres are to be melted down and recast into a number of smaller
identical spheres whose diameter is 80% of the original ones. Ignoring any minor amount

of excess gold which may be left over, how many smaller spheres can be made?

a) 12 b) 20 c) 8 d) 15 e) 19

35. For positive integer n, let S(n) be the sum of digits of n. For example, S(2024) =240+
2+4=38. What is S(1) +5(2) + S(3) +--- + 5(99)?

a) 900 b) 950 ¢) 1000 d) 1050 e) 1100

Section 3

There are 5 questions in this section. Each question is worth 3 points. An incorrect answer

carries a penalty of 0.75 points.

36. In the figure below, ABCD is a square and arc AC' is a quarter of the circle centered at B.
Moreover, arc DC'is a semicircle centered at the midpoint of the side DC'. If |AB| = 4cm
and S7 and Sy are the areas of the indicated regions, what is the difference S; — Sy in

square-centimeters?

Sy
Sy
a) 2(3m —8) b) 4(m — 2) c) 5(m—1) d) 6(m —2) e) 6(mr—1)
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37.

38.

39.

40.

A pyramid is built from solid unit cubes that are stacked in square layers which are centered
over one another. The top layer has one cube. The layer below it has 3 x 3 = 9 cubes.
The layer below that has 5 x 5 = 25 cubes, and so on, with each layer having two more
cubes on a side than the layer above it. The pyramid has a total of 12 layers. Find the

exposed surface area of this solid pyramid, including the bottom.

a) 1058 b) 529 c) 144 d) 1634 e) 2050

In a sequence of numbers (by, by, bs, .. .), the first two terms are by = 2 and by = 6, and
apart from the first term, each term is one less than the average of its two neighbors.
What is the value of b397

a) 870 b) 930 ¢) 992 d) 1056 e) 1122

Starting with a square of side length 1, we remove the square that connects the midpoints
of its sides, then add back the square that connects the midpoints of the sides of the
second square, then remove the square that connects the midpoints of the sides of the

third square, and so on indefinitely. What is the area of the region left behind?

- b) =2 b d) = b
) = ) = o) 2
A polyhedral die which is a cube that is one inch wide has had its eight corners shaved off.
The cube’s vertices have been replaced by eight congruent equilateral triangles, and the

square faces have been replaced by six congruent octagons. If the combined area of the

eight triangles equals the area of one of the octagons, what is that area?

11 1+3
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S L o n Sbls G oY1 g2 055 8(n) g3 sl ] sl
E5(1)+S(2) +5@3) +---+5(99) 4 » L .S5(2024) =24+0+2+4=38

a) 900 b) 950 ¢) 1000 d) 1050 e) 1100

Gl F.,}J\

0.75 oo bl ala] 5 (bl &3 e 5 e Tl 2 W) e el (5) o ol Vs (502
vk

OB s o 3yd B S I SH my 8 AC lly e o 8)ke ABCD bl K2l
slad) GbUl (2 Sy Siy o |AB| =40 13L.DC 2 Canae S5 R 8S1s Ceai p DO o3

A B

Sy
S

a) 2(3m —8) b) 4(m — 2) c) 5(m—1) d) 6(r —2) e) 6(m—1)
Gl TG ey andl iam G 7 G Slih G e oo 2 Sl 00 00 s
5x5=25Ls doy leglinl a2l .ag&3x3:9,\ﬂ,wdgﬁ\&,u\%;.,\,\,?&<ﬁ
12 o 050 oA el 2l e bl o 0121 0Ll L il 6, ol 1 ey laSe

Ll ) s G el oA 1 S e G Ll e i

a) 1058 b) 529 c) 144 d) 1634 e) 2050
JSTJ@ 5 Cd}ﬁ}“ ad ¢t5wLJj by =6 5 b1 =2& (e dji C(bl,bg,bg,...) (55)%“ U‘M %;

a) 870 b) 930 ¢) 992 d) 1056 e) 1122
sl A s & oMY ol LU Gy o ) A 5% ¢ saio Do o o0 oy

SISy 201 41 ol e e o @) A a3l g8 & Gl ) g3t e
£ Al Batll G ls (2 Lo V)

35.

36.

37.

38.

39.
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a) 6650 b) 6620 c) 6500 d) 6400 e) 5000
n i 2 1, 1+1 1+1 1+1 1+i =63 0K 131 30.
T 2 3 4 5n g
a) 20 b) 22 c) 24 d) 25 e) 30

& BD 6 15 0L Ll L £ 5 £ Olbadtl 5 20U 510 Ollas L2 £y 5 £ Olad) olisl 201 3 31
Oyl DEF %)) 2ad (2 & isy5 110 (# BDE 4,131 %d 5 4,1)1 (o

A B C
- 2
ls ‘
D
- ¥ b
E F
a) 25 b) 30 c) 35 d) 40 e) 45

bode Viad OOE udly ciiad OME @L uld E C‘;j Jo 3801 Gaaio 52 W1 G 32
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