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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



Pi Day Mathematics Competition

Rules of the Competition

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.

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.

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.

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.

Figures are not necessarily drawn to scale.

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.
You have 90 minutes to complete the test.

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.

0.02  0.06 0.
1. If o then bt i a7
0.00001 T 0.003 0.0z © then whatls @

a) 225 b) 2007 c) 2025 d) 2205 e) 2270

2. V2 x \V/2v2 equals:
a) 32 b) 2v/2 c) 2 d) v2 e) V6

3. We are given a set of 5 numbers. If each of these 5 numbers increases by 10, what happens

to their average?
a) it remains the same b) it increases by 2 ¢) it increases by 5

d) it increases by 10 e) it increases by 50

4. The largest two-digit number that is a sum of two different perfect squares is:

a) 95 b) 96 c) 97 d) 98 e) 99

5. Fresh orange juice contains 80% water. In order to concentrate fresh orange juice, 75% of

the water is removed. What is the percentage of water in the concentrated orange juice?

a) 25 b) 40 ¢) 50 d) 60 e) 75

6. Let y = 22y + |2 — x| and = > 2. What is the value of z7

a)

2 -2 1 -1 1
Y+ b) Yy ) Y+ ) Yy e) y+
2y +1 2y —1 y—2 y+2 2y —1
7. A ladder resting against a wall makes an angle of 60° with the ground. When the base of

the ladder is moved 1m further from the wall it makes an angle of 45° with the ground.

The length of the ladder in meters is:

V241 2
V2 -1 °) V241

8. Note that 2025 = 452 is a perfect square. Also note 2025 = 272 + 362 can be written as

the sum of two perfect squares. What is the next largest number that can be written as

a) 2(v2-1)  Db)2(V2+1) ) V5 d)

the sum of two perfect squares?

a) 2026 b) 2027 c) 2028 d) 2029 e) 2030
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10.

11.

12.

13.

14.

15.

16.

17.

Let a,b and ¢ be positive integers. If ab = 60 and bc = 24, what is the minimum possible

value of a + ¢?
a) 2 b) 7 c) 9 d) 12 e) 14
Let A, B and C be digits such that A + B + C = 18. We form the 3-digit integers ABC,

BCA, and CAB. What is the sum ABC + BCA+ CAB?

a) 1988 b) 1998 c) 2005 d) 2015 e) 2025

Suppose you form the sequence 1,2,2,3,3,3,4,4,4,4,5,5,5,5,5,... where each successive
positive integer n appears exactly n times consecutively in the manner shown. What is

the 800th term in this sequence?

a) 39 b) 40 c) 41 d) 42 e) 43
Two fair six-sided dice are thrown. What is the probability that the two numbers obtained
are the two digits of a perfect square?

a) 9 b) 9 c) 36 d)

W =

)

o |

When 4-digit integer 3XY Z is divided by 90 the remainder is 3. Which of the following

is incorrect for sure?

a) X+Y =6 b)X+Y+Z=18 ¢) X+Y =15 d) X+Y =18 ¢) X+Y-Z=3

What is the number of distinct positive divisors of 20257

a) 6 b) 8 c) 14 d) 15 e) 30

Let z be a prime number satisfying the condition 10 < x < 20. What is the maximum

possible value of the rational expression < 3?
r+95
11 10 9 8 7
fak b) — 2 Q) 2 !
%) 13 ) T T )9 °) 5
.. . . . ) 1 b
How many distinct pairs of integers (a, b) satisfy the equation T + 5?
a
a) 4 b) 3 c) 2 d) 1 e) 0

Let 7% = \/ﬁ, 3 = /11 and 2¢ = /4. Which of the following is correct?

a) a>b>c b)a>c>b c) b>a>c d)c>a>b e) b>c>a
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18.

19.

20.

21.

22.

23.

24.

25.

When the 5 players on a basketball team compared the points they scored, they discovered
that Player A scored twice as many points as Player B, three times as many points as Player
C, four times as many points as Player D, and five times as many points as Player E. If
Player E scored a total of 48 points, what is the total number of points scored by all 5
players?

a) 548 b) 608 c) 672 d) 718 e) 822

An equilateral triangle inscribed in a circle has area 100. What is the area of a regular

hexagon inscribed in the same circle?

a) 100v/2 b) 100v/3 c) 200 d) 200v/2 e) 200v/3

If az® 4 ba? + cx +d = (2® — 1)(max + n) + 4z — 2, then the value of b+ d is

a) —6 b) —4 c) —2 d) 2 e) 4

What is the value of 1572 — 793 + 7837

a) 0 b) 1 c) 6162 d) 12324 e) 18486
2 1
Suppose f(z) = 3:1;+_ 18. What is the value of f(1) + f~1(1)?
a) 10 b) 19 ¢) 26 d) 29 e) 36

Zeinab decided to go running every day in January. She ran lkm on January 1 and,
starting on January 2, she ran 100m more than she ran the previous day. What is the

total distance that she ran in the month of January (including on January 31)?

a) 62 b) 67.5 c) 70 d) 73.5 e) 7.5

In 2025, New Year’s Day (January 1) was on a Wednesday. On what day will January 1
be in the year 20997

(Recall that a year has 365 days except during a leap year, which has 366 days. Also recall
that leap years come every 4 years with the last one being 2024.)

a) Sunday b) Monday c¢) Tuesday d) Wednesday  e) Thursday

Which of the following is not a true statement?

a) logy3 < 2 b) logs 2 < 2 c) logs3 < 2 d) logg2 < 2 e) logs11 < 3
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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. Determine the area (in square units) of the region enclosed by the curve |z| + |y| = 4.
a) 2 b) 4 c) 8 d) 16 e) 32
27. If the solutions of the quadratic equation 2% 4+ bx + 36 = 0 are integers, then the number
of integer values that b can have is:
a) 6 b) 7 c) 8 d) 9 e) 10
28. How many 10-digit positive integers are there which are divisible by 3 and where each
digit is either a 2, a 3, or a 47

a) 3° b) 2 x 3° c) 3929 d) 3 x 210 e) 3 x2M

29. How many real solutions are there to the equation x + V22 + Va3 +1 =17
a) 0 b) 1 c) 2 d) 3 e) 4
30. Starting with four numbers you choose three, average them and add the result to the

remaining number. By doing this in all possible ways you obtain four outcomes 17, 21, 23

and 29. The largest of the numbers you started with is:
a) 12 b) 15 c) 21 d) 24 e) 29

31. Let ABC be a triangle and D and E be points on AB and AC such that |AE| = |DE| =
|BD| and |AD| = |EC| = |BC|. What is the measure of the angle BDE in degrees?

A

a) 120 b) 135 c) 144 d) 150 e) 154
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1
32. If V2 =1+ —, then z equals:
2 24x

a) V2 —2 b) v2 -1 c) V2 d) v2+1 e) V242
33. How many pairs of real numbers (z,y) satisfy the equation (z + y)? = (z + 3)(y — 3)?
a) 0 b) 1 c) 2 d) 3 e) Infinitely many

34. Consider the circle with center O. The line segment AC' is tangent to the circle at the
point D and also the ray C'F' is tangent to the circle at the point F. If the measure of the
angle ACB is 30°, |BC| = 8cm and |AC| = 12cm, then what is the area of the shaded

region in cm??

30°

[

727 847 967 1087 144w

2) o5 b) 55 ) S5 d) =5 ©) 55

35. Fatima and Halima start running at the same time at constant speeds in the same direction
around a circular track. It takes Fatima 90 seconds to run a full lap around the track. If
Fatima passes Halima for the first time after 315 seconds, how long (in seconds) does it

take Halima to run a full lap?

a) 114 b) 120 c) 126 d) 135 e) 150

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. How many real solutions are there to the equation v/2z + 14 — V/2z — 14 = v/4?

a) 0 b) 1 c) 2 d) 3 e) 4
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37. The expression takes integer values for certain integer values of n. The sum of all

n+1
2n+3
such integer values of the expression is:

a) 14 b) 21 c) 24 d) 28 e) 30

38. Let ABCD be a square with side length . Let £ and F' be the midpoints of the sides
AB and CD respectively. Two identical equilateral triangles FBH and DFG are drawn

inside this square as in the figure. If the distance between the points G and H is equal to
V2, what is the value of z?

A E B
60° 60°
V2 LT 2
G L-mT H
60° 60°
D F c

a) 2v2 b) 1++3 c) 1++2 d) 3 e) 2+3

39. Let ABCD be a square such that the points A and B are on the line z — 2y = —5 and the
points D and C are on the line x — 2y = 10. What is the area of the square ABCD?

40. A 3 x 3 square is divided up into nine 1 x 1 unit squares. Different integers from 1 to 9 are
then written into the nine unit squares. For each two unit squares with a common side,
the sum of the integers in them is calculated. The minimum possible number of different

sums is:

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



. . . % .. - 2. ¢« Tm+18
ﬁMW\ﬁd\@Cf .nJW\;\xY\yw(:AMQJ’L& o 1 3

) 37
a) 14 b) 21 c) 24 d) 28 e) 30
e ¢ JlAl de ODy AB gliall Cuazll b L0 Fy B (S @ aks db o 5 ABCD O jead 38

G b)) oy BLA) 26 13 S8 G @ M Vs Jsls DFGy EBH FMEYI g slude cpillan e
(’x'u.}‘_—;’Uc 2L§JL.~KHJ

A E B
60° 60°
2 _.--
G \[ H *
60° 60°
D F c
a) 22 b) 143 c) 142 d) 3 e) 2++/3

Ll o 0l Cy D opehilly o — 2y = =5 Lkl o Ol By A (i) 0 2t o 2 ABCD 0l jead .39
SABCD @J’H iolie 2Lz —2y =10

T —2y=—->

rz—2y=10

&\Jgdllyu@w;\xhgu@fg.1><1;@1;»,&@,@&\;@&3;@1@, 40
s Gl g SV 8 Ol 5 ok 3l o) Slay o o 0] 0l Tl B a0
1 1S c%-,\ o)h,aé-uﬁt

a) 3 b) 4 ¢) 5 d) 6 e) 7
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) 1
reold 7 hed V2 =1+ — oK 13 .32
i 2+ 7%

a) V2 —2 b) V2 —1 c) V2 d) vV2+1 e) V2+2

(@ +y)? = (v 43)(y —3) dslal) 332 P (2, y) EAN SV on 32 ) 3Vl s § .33

a) 0 b) 1 c) 2 d) 3 e) G Yox

71 e OF plathl Laf Sl D 2l e 35100 2le AC fuind) k) L0 b5, B 5 ) 234
Al 3l Bls 2 €012 = [AC] 5 a8 = [BCI5 430° p» ACB %, oS 6 130 F i e

A
D
30°
i F B C
727 847 967 1087 1447
) o5 b) S5 °) S5 d) =5 ©) 5

1k 90 2l 3 pnd vo51s Jlae i olEVI L 3y Tl Slo S8 ks 3 @A Uy Gy 26 135
8 (GIL) 3 e §B 3 315 s oY1 5 A 352 Al als 13] L) g 2550 oY
?3&‘{3)).} ruy:\&:}a

a) 114 b) 120 c) 126 d) 135 e) 150

L

A 0.75 oo Bl ) K ¢ bls 3 i S tmomd) B W) it alend 5 fo ol s 552

V20 + 14 — V22 — 14 = VA sladl 53,00, 121 Jd) s § .36

a) 0 b) 1 c) 2 d) 3 e) 4
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Jul F.ZJ\

A 0.5 pa Bl 3] 5 il 2 V5o K Tmmdl) B W) e ] 10 o ol L 52

2| 4y = 4 gl Jo1s 5y pasl Bihtdl (G 4 Sl L) Gl deyl 126

a) 2 b) 4 c) 8 d) 16 e) 32

0

p b ladal of Ko @) temd) (31 56 O i shael 22 4 b + 36 = 0 ny A olall Sy 6 13] 127
a) 6 b) 7 c) 8 d) 9 e) 10
2Ll b 3y 800 Eom 3 e aendll sl 055 Gy 2B, 10 oo 5,50 2 ) Gl 51Vl 5§28
4,3

a) 39 b) 2 x 39 c) 39 —2° d) 3 x 210 e) 3 x2U

S+ VaZ +Vrd + 1 =1 dslad 2230) JJd) sue { .29
a) 0 b) 1 c) 2 d) 3 e) 4
S et ey ) e Al 50l ] Gl iy L s B L slael G ,T e sl 230
e b Sl sl s 129, 23, 21,17 (p 4l @j Lo et 2l

a) 12 b) 15 ¢) 21 d) 24 e) 29

AD| = |EC| = |BC| 4 |AE| = |DE| = |BD| &2 ACy AB ¢ 0tk E, D, b ABC K .31
¢Sl BDE i) 3 o L

.

a) 120 b) 135 c) 144 d) 150 e) 154
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LU Conis Jols s 5~ A oS 0 Vo clagy 1 g1 Ll k) 357 5,5 Gl 05 08 Lozs 418
oyl b Class] dasty (D oMl o) 1 Lo Colaisl dmy Ty «C oS o)~ Lo /ou;ai Sy B el o)~ L
Cogrms Bl e 3 1 ) LU 52 U 2l 84 Jsloy oy2 B oS 21 13) LB o3|

a) 548 b) 608 c) 672 d) 718 e) 822

FF1) s S5 e A1 izl ) Bln (2 Lo 00T mlny 3515 o1 g o 5061 (g3le Ll 119

a) 100v/2 b) 1003 c) 200 d) 200v/2 e) 2003

Fb+dad 05 «ax® 4+ bz? + cx +d = (2% — 1)(mx + n) + 4o — 2 98 13] .20

a) —6 b) —4 c) —2 d) 2 e) 4

91572 — 79° + 78% 1d p L 21

a) 0 b) 1 ¢) 6162 d) 12324 e) 18486
2 18 -
F1)+ FL(1) ad b of(2) = ;;i = o e 22
a) 10 b) 19 ¢) 26 d) 29 e) 36

JTP100 ©m e 2 oo Blasly e 13 T 18l S iy 12 Bpn @A wadi Ol i) 5 123
Ok 313 0 b o) L 2 G Lin 31K LA b Lol o)l s e

a) 62 b) 67.5 c) 70 d) 73.5 e) 77.5
£2099 % G b 1058 o py 1 G esbas¥ iy G 08 (s 1) 3l ) 5 42025 oo 3 .24

G S ) 0T L] 576 ey 366 Je 552 @) eSO Bl el oy 365 e (s 52 el of 57)
(:2024 3 8ty S 1w Sy Ol 4§

a) 4oVl b) oYl c) b5l d) el VI e) sl

Cimp? 5o L QU1 o 6T 125

a) logy3 <2 b) logs 2 < 2 c) logs3 < 2 d) logg2 < 2 e) logs11 < 3
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ot ¢ oS2d ol b dbe = 24 4 ab = 60 35 13] o ge T el 0, b, ¢ 51V 52 .9

a) 2 b) 7 c) 9 d) 12 e) 14

(813 e B0 Tmmdl) 3l 5 W e LA+ B+ C = 18 S LB A B,C SI.110
ABC + BCA + CAB sa Jolo W JABC, BCA,CAB

a) 1988 b) 1998 c) 2005 d) 2015 e) 2025

A1 Blis e e 5o o 1,2,2,3,3,3,4,4,4,4,5,5,5,5,5,. dluldl 055 & (280 111
Tl ods (3800 55 W) p Lo o2 o Kallne o 1 UlE

a) 39 b) 40 c) 41 d) 42 e) 43

2 b) 5 ) 35 ) °

O =
=
W=

[N

asBL bl s QB e 6l 43 58 BUI00 e BXYZ p6,14 o 05U el sl 2 5 Loke 13

a) X+Y =6 b) X+Y+Z=18 ¢) X+Y =15 d) X+Y =18 e) X+Y—-Z=3

£2025 J 5y A T |l s b 114

a) 6 b) 8 ¢) 14 d) 15 e) 30
$+3* o . . K . 7 ¢ 7
$T s ol Sl K 2 ol 2 L 10 < <20 b2 i O e S 15
T =
11 10 9 8 7
Vl _1 bﬂb&\ 532 D) (@, b) G| slie™ 5 31 1033 16
E—g‘i‘g S u,cé‘:;(a,) * Slde a.«&/ﬂ C}) JJG;.
a) 4 b) 3 c) 2 d) 1 e) 0

fos? QU o 6 20 = VA, 80 = VT, 70 = VA5 K .17

a) a>b>c b) a>c>b c)b>a>c d)c>a>b e) b>c>a
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S5 JG) e sl

a) 25 b) 40 c) 50 d) 60 e) 75
frid 2l >2,y=2zy+[2— x| 0K 13
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) ) 0 L0 a L o
y+1 2y —1 y—2 y+2 2y — 1

Ly g L o iy o 1 L Al 52608 22 e 2,1 e 60° a,*jgéqxu\écxwrii :
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V241 2

a) 2(v/2-1)  b)2(V2+1) o) V5 ) 53 © %1

Lo oo oo g0t & S 2025 = 272+ 367 of LY Lo« e g 5 2025 = 452 0 LY
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a) 2026 b) 2027 c) 2028 d) 2029 e) 2030
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