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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.

) 3 x 42020 — 9% 42019
1. What is the value of 5 5 42020 — 3 5 42019

(a) 0 (b) 1 (c) 3 (d) 5 (e) 2
. Let a, b, c be positive integers satisfying 3a = 5¢ and a 4+ 2b = 3c¢. What is the value of
a—b+c
—7
b
(a) 1 (b) 2 (c) 3 (d) 4 (e) 5

. It is given that n — 5 is an even integer. Which of the following is always an odd integer?
(a) n® +n? (b) 5bn+3 (c) n? + 2nd (d) 2" +nS+n5 (e) 4n?+3n+1

. There are 174 liters of apple juice and 252 liters of orange juice in two different containers.
These juices will be packaged in bottles of the same size without mixing the juices. What

is the minimum number of bottles required?

(a) 58 (b) 62 (c) 68 (d) 70 (e) 71
1 1 1 1 1
. Let z = = + 3 + 9 + 10 Which of the following is equal to ; + % + 50 — %?
(a) z+1 (b) z+2 (c) z+3 (d)z+4 (e) z+5

. How many triangles are there in the following figure?
A

(a) 85 (b) 90 (c) 95 (d) 100 (e) 105
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8.

10.

11.

12.

13.

14.

Let a be a prime number such that 10 < a < 20. Which of the following is the largest

possible value of ats ?
a+
(a) 13 (b) 17 () 15 (d) § (e) §

Let z and y be integers such that —2 < < 5 and 0 <y < 7. What is the largest possible

value of 5y — 3z 7
(a) —15 (b) 0 (c) 15 (d) 30 (e) 33

It is given that (2z — 3)? + (y + 4)? = 0 and 4ax + 5y + 2 = 0. What is the value of a ?
(a) 2 (b) 3 (c) 4 (d)5 (e) 6

It is given that 2% = 10, 0.3Y =9 and 5* = 4. Which of the following is the right ordering

among x,y, 27
(a)z<y<z by<z<z (c)r<z<y dy<z<z (e) z<zx <y

Let & be a real number less than 2. Which of the following is equal to the expression
\/x2—3x+2+ 2 —dx+47

(a) @ b)—z+2 () o+3 (@) o2 (&) —a
If v/3 + V5 + v/6 = a then what is the value of v/6 + v/10 + /12 in terms of a?
(a) V2a (b) V3a (c) 2a (d) 3a (e) a++V2

Let ABCDEF be a regular hexagon and O is the center of circumferential circle of the
hexagon. It is given that [OK] is perpendicular to [DC] and |HB| = 3|AH]|. If S1, S2 and

S35 are the area of indicated regions, then what is the ratio 535;1‘92?
D
O\K
r C
(a) 3 (b) 3 (c) 3 (d) 2 () i
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372-92
X

possible value of 922 + 6z + 17

15. Suppose that is an integer, where x is a prime number. What is the maximum

(a) 49 (b) 324 (c) 576 (d) 3600 (e) 4900
16. If 3%+3 = 6*+! then what is the value of 4*+1 ?
(a) 81 (b) 54 (c) 36 (d) 27 (e) 9
17. Which of the following is NOT a root of the equation (22 — x)? — 8(2? — x) + 12 = 0?
(a) —2 (b) —1 (c) 2 (d) 3 (e) 4
18. In the given figure, ¥ and F' are midpoints of AD and BC, respectively. Given that

Area(BGF)= 6cm? and Area(DEG)= 9cm?, what is the value of Area(ABCD) in cm??

D C

19. A painter has prepared a paint mixture of 1960 grams by using three main color paints:

Red (R), White (W) and Yellow (Y). It is given that the amount of these three colors in

the mixture satisfy the ratios % = % = % How many more grams of yellow paint than

red paint are there in the mixture?
(a) 160 (b) 200 (c) 320 (d) 640 (e) 720

20. Today’s date, written in the DD/MM/YYYY format, is 22/02/2020. How many dates

(past, present, or future) can be written in this format using five 2’s and three 0’s?
(a) 14 (b) 21 (c) 28 (d) 42 (e) 56

21. Suppose A, B,C,D,E, F,G,H,1,J is a sequence of real numbers. We are told that C =7
and D = G + 3. If, in addition, the sum of any 4 consecutive terms equals 40, what is the
sum A + J?
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22. In a bus, g of the passengers have eye glasses and among passengers with eye glasses % of
them are females. If there are 4 male passengers wearing eye glasses in the bus, how many

passengers are there in the bus who are not wearing eye glasses?
(a) 13 (b) 14 (c) 15 (d) 16 (e) 18

23. Graphs of f(x) and g(x) are given below. What is the value of (gof)(1) + (fog)(3)?

24. In the figure below, the point G is the center of gravity of triangle ABC. Given that

|CD| = 4|AD| and |BE| = 2|EC|, what is the value of the ratio 7‘42?2(5&%%??

A

(2) 3% (b) 35 (c) 3 (d) 35 (e)

25. Three players are throwing darts on a target. The possibility of hitting the target are %,

% and %, respectively, for the players. If each player makes only one throw, what is the

probability that the target will be hit at least once?

(a) (b) 13 (c) 13 (d)

[\
[SAIIS
—~
@
~—
H‘)—‘
(311
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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. Let N=1+11+111+---+ 11...11. What is the remainder when N is divided by 117
——
2020 digits

(a) 0 (b) 1 () 5 (d) 9 () 10

27. Tt is given that parabola in the given figure intersects the x-axis at the points A(—1,0)
and B(5,0). Let T be the vertex of the parabola. What is the area of the triangle AT B?

Yy
T

(a) 18 (b) 24 (c) 27 () 30 (e) 36

28. What is the sum of possible values of a for which the expression |2 — |3a — 4]| takes its

minimum value?

[\GI[eV]

(d)

wlco

(e) 6

NN

(a)

[S{[eN

(b) (c)

29. The following graph shows the interest rate versus duration of the investment of a bank.
If 5,000 dollar is invested in this bank for 3 years and interest is computed yearly and

interest is added to capital at the end of each year, how much is the account balance after

3 years?
Interest rate]
20T —
|
|
121 —_—

10 =————

0 1 2 3 Years

(a) 6,890 (b) 7,165 (c) 7,257 (d) 7,392 (e) 7,463
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30. When Person A and Person B work together, they can finish a given job in 12 days.
However, after 4 days of working together, Person A quits. It takes Person B 12 days to
complete the remaining work by himself. If Person A were to work on his own from start

to end, how many days will it take him to finish the entire job?
(a) 18 (b) 24 (c) 28 (d) 36 (e) 40

31. Let N be the smallest positive integer divisible by every positive integer up to 10. What
is the sum of the digits of N7

(a) 3 (b) 9 (c) 12 (d) 18 (e) 24

32. In the given figure, O is the center of the semi circle, measure of the angle FDO is 50°

and measure of the angle EC'O is 40°. What is the measure of the angle FFO in degrees?
D

C

33. In the following figure, 4 circles all with radius 1 unit are tangent to each other as well as
to the larger circle and the smaller circle. What is the sum of the areas of the large circle

and the small circle?

(a) 67 (b) 4v/27 (c) 8w (d) 9v/37 (e) 127

34. Suppose a fair coin is tossed 6 times. What is the probability that the number of heads is

greater than the number of tails?

(a) (b)

olw

(c) 15 (d) 33 (e) &

[N
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35. Maher has 4 different mathematics, 2 different history and 3 different English books. He
would like to arrange these books on the same shelf so that all English books will be next

to each other. How many different arrangement is possible?

(a) 6! (b) 7! (c) 613! (d) 6! - 4! (e) 7!- 3!

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. Circles with radii 1, 2, 3 are mutually externally tangent as shown in the diagram. What

is the area of the triangle determined by the points of tangency (shaded triangle)?

“

(a) 2 (b)

[S3{[=]
o~

() 1 (d) (e)

(S

37. Let P ={2,3,5,7} be the set of prime numbers less than 10. How many different numbers

can be written as a product of 5 prime numbers all belonging to P?
(a) 20 (b) 56 (c) 70 (d) 240 (e) 1024

38. In the given figure, O; and Oy are the centers of the given circles. These two circles
intersect at the points A and C. If measure of the angle ADC is 65°, then what is the

measure of the angle ABC' in degrees?
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39. For each integer z, let f(z) = 222 — 2z — 10. What is the sum of all values of f(z) that are

prime numbers?
(a) 5 (b) 12 (c) 16 (d) 20 (e) 24
40. Which of the following numbers is the largest?

(a) w3 (b) 37 (c) 87/2 (d) 78 (e) O
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(a)5

(a) w3

(b) 12

(b) 37

(c) 16

(C) 87‘[/2

i

(d) 20 (e) 24

S s A3V L8N 1 40

(d) V8 (e) 97
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