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⇡ goes on and on,

and e is just as cursed.

I wonder, how does ⇡ 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.

1. If
0.02

0.00001
+

0.06

0.003
+

0.1

0.02
= x, then what is x?

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

2.
→
2↑

√
2
→
2 equals:

3
→
2a) 2 4

→
2b) 2c) 3

→
2d)

→
6e)

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

to their average?

it remains the samea) it increases by 2b) it increases by 5c)

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

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

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

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?

25a) 40b) 50c) 60d) 75e)

6. Let y = 2xy + |2↓ x| and x ↔ 2. What is the value of x?

y + 2

2y + 1
a)

y ↓ 2

2y ↓ 1
b)

y + 1

y ↓ 2
c)

y ↓ 1

y + 2
d)

y + 1

2y ↓ 1
e)

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:

2(
→
2↓ 1)a) 2(

→
2 + 1)b)

→
5c)

→
2 + 1→
2↓ 1

d)
2→
2 + 1

e)

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

the sum of two perfect squares?

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

1
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9. Let a, b and c be positive integers. If ab = 60 and bc = 24, what is the minimum possible

value of a+ c?

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

10. 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?

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

11. 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?

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

12. Two fair six-sided dice are thrown. What is the probability that the two numbers obtained

are the two digits of a perfect square?

1

9
a)

2

9
b)

7

36
c)

1

4
d)

1

3
e)

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

is incorrect for sure?

X + Y = 6a) X+Y+Z=18b) X + Y = 15c) X + Y = 18d) X+Y ↓Z=3e)

14. What is the number of distinct positive divisors of 2025?

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

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

possible value of the rational expression
x+ 3

x+ 5
?

11

12
a)

10

11
b)

9

10
c)

8

9
d)

7

8
e)

16. How many distinct pairs of integers (a, b) satisfy the equation
1

10
=

1

a
+

b

5
?

4a) 3b) 2c) 1d) 0e)

17. Let 7a =
→
45, 3b =

→
11 and 2c =

→
4. Which of the following is correct?

a > b > ca) a > c > bb) b > a > cc) c > a > bd) b > c > ae)

2
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18. 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?

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

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

hexagon inscribed in the same circle?

100
→
2a) 100

→
3b) 200c) 200

→
2d) 200

→
3e)

20. If ax3 + bx2 + cx+ d = (x2 ↓ 1)(mx+ n) + 4x↓ 2, then the value of b+ d is

↓6a) ↓4b) ↓2c) 2d) 4e)

21. What is the value of 1572 ↓ 793 + 783?

0a) 1b) 6162c) 12324d) 18486e)

22. Suppose f(x) =
2x+ 18

3x↓ 1
. What is the value of f(1) + f↑1(1)?

10a) 19b) 26c) 29d) 36e)

23. Zeinab decided to go running every day in January. She ran 1km 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)?

62a) 67.5b) 70c) 73.5d) 77.5e)

24. In 2025, New Year’s Day (January 1) was on a Wednesday. On what day will January 1

be in the year 2099?

(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.)

Sundaya) Mondayb) Tuesdayc) Wednesdayd) Thursdaye)

25. Which of the following is not a true statement?

log2 3 < 2a) log3 2 < 2
3b) log5 3 < 2

3c) log6 2 < 2
5d) log5 11 < 3

2e)

3



CMU-Q Pi Day Competition 2025 Preliminary Round

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 |x|+ |y| = 4.

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

27. If the solutions of the quadratic equation x2 + bx+ 36 = 0 are integers, then the number

of integer values that b can have is:

6a) 7b) 8c) 9d) 10e)

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 4?

39a) 2↑ 39b) 39 ↓ 29c) 3↑ 210d) 3↑ 211e)

29. How many real solutions are there to the equation x+
√
x2 +

→
x3 + 1 = 1?

0a) 1b) 2c) 3d) 4e)

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:

12a) 15b) 21c) 24d) 29e)

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

B C

D

E

ω

120a) 135b) 144c) 150d) 154e)

4
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32. If
→
2 = 1 +

1

2 + 1
2+x

, then x equals:

→
2↓ 2a)

→
2↓ 1b)

→
2c)

→
2 + 1d)

→
2 + 2e)

33. How many pairs of real numbers (x, y) satisfy the equation (x+ y)2 = (x+ 3)(y ↓ 3)?

0a) 1b) 2c) 3d) Infinitely manye)

34. Consider the circle with center O. The line segment AC is tangent to the circle at the

point D and also the ray CF 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 cm2?

A

B C

D

F

O

30→

72ω

25
a)

84ω

25
b)

96ω

25
c)

108ω

25
d)

144ω

25
e)

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?

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

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 3
→
2x+ 14↓ 3

→
2x↓ 14 = 3

→
4?

0a) 1b) 2c) 3d) 4e)

5
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37. The expression
7n+ 18

2n+ 3
takes integer values for certain integer values of n. The sum of all

such integer values of the expression is:

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

38. Let ABCD be a square with side length x. Let E and F be the midpoints of the sides

AB and CD respectively. Two identical equilateral triangles EBH and DFG are drawn

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

A B

CD

E

F

G H

→
2

x

60↑ 60↑

60↑ 60↑

2
→
2a) 1 +

→
3b) 1 +

→
2c) 3d) 2 +

→
3e)

39. Let ABCD be a square such that the points A and B are on the line x↓ 2y = ↓5 and the

points D and C are on the line x↓ 2y = 10. What is the area of the square ABCD?

A

B

C

D

x→ 2y = →5

x→ 2y = 10

30a) 36b) 45c) 50d) 60e)

40. A 3↑3 square is divided up into nine 1↑1 unit squares. Di!erent 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 di!erent

sums is:

3a) 4b) 5c) 6d) 7e)
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ريبعتلا.37
7n+ 18

2n+ 3
:وهريبعتللةحيحصلاميقلاعيمجعومجم.nـلةحيحصلادادعألانمةنيعمميقلةحيحصاًميقذخأي

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

مسرمت.يلاوتلاىلعCDوABنيعلضللفصتنملااتطقنامهFوEنكيل.xهعلضلوطعبرموهABCDنأربتعنل.38

Gنيتطقنلانيبةفاسملاتناكاذإ.لكشلايفامكعبرملااذهلخادDFGوEBHعالضألانييواستمنيقباطتمنيثلثم

يواستHو
p
؟xةميقيهامف،2

A B

CD

E

F

G H

→
2

x

60↑ 60↑

60↑ 60↑

2
p
2a) 1 +

p
3b) 1 +

p
2c) 3d) 2 +

p
3e)

x�2yطخلاىلعناعقتBوAنيتطقنلانأثيحبعبرموهABCDنأربتعنل.39 = طخلاىلعناعقتCوDنيتطقنلاو�5
x� 2y = ؟ABCDعبرملاةحاسميهام.10

A

B

C

D

x→ 2y = →5

x→ 2y = 10

30a) 36b) 45c) 50d) 60e)

3داعبأبعبرم.40 ⇥ 1داعبأبةدحوتاعبرمةعستىلإمسقم3 ⇥ لخاد9ىلإ1نمةفلتخمةحيحصدادعأةباتكاهدعبمتي.1

ددعىندأ.امهيفدادعألاعومجمباسحمتي،علضيفةكرتشملاةدحولاتاعبرمنمنينثالكل.كلتةعستلاةدحولاتاعبرم
:وهةنكمملاعمجلاتالصحملنكمم

3a) 4b) 5c) 6d) 7e)

6
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ناكاذإ.32
p
2 = 1 +

1

2 + 1
2+x

:يواستxةميقف،

p
2� 2a)

p
2� 1b)

p
2c)

p
2 + 1d)

p
2 + 2e)

,x)ةيقيقحلادادعألانمةبترملاجاوزألاددعمك.33 y)ةلداعملاققحتيتلا(x+ y)2 = (x+ 3)(y � ؟(3

0a) 1b) 2c) 3d) (eيئاهنالددع

ةرئادللساممCFعاعشلااضًيأكلذكو،DةطقنلادنعةرئادللةساممACةميقتسملاةعطقلا.Oاهزكرميتلاةرئادلاربتعا.34
8و،�30وهACBةيوازلاسايقناكاذإ.Fةطقنلادنع = |BC|12ومس = |AC|ةللظملاةقطنملاةحاسميهامف،مس
؟عبرملارتميتنسلاةدحوب

A

B C

D

F

O

30→

72⇡

25
a) 84⇡

25
b) 96⇡

25
c) 108⇡

25
d) 144⇡

25
e)

ةيناث90ةمطافقرغتست.يرئادراسملوحهاجتالاسفنيفوةتباثتاعرسبتقولاسفنيفيرجلااتأدبةميلحوةمطاف.35
هقرغتست(يناوثلاب)تقولانممكف،ةيناث315دعبىلوألاةرمللةميلحزواجتبةمطافتماقاذإ.راسملالوحةلماكةرودمامتإل
؟ةلماكةرودمامتإلةميلح

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

ثلاثلامسقلا

.ةطقن0.75مصختةئطاخةباجإلكو،طاقن3لاؤسلكلةحيحصلاةباجإلاحنمت.ةلئسأ5ىلعمسقلااذهيوتحي

3ةلداعمللةدوجوملاةيقيقحلالولحلاددعمك.36
p
2x+ 14� 3

p
2x� 14 = 3

p
؟4

0a) 1b) 2c) 3d) 4e)

5
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يناثلامسقلا

.ةطقن0.5مصختةئطاخةباجإلكو،ةطقن2لاؤسلكلةحيحصلاةباجإلاحنمت.ةلئسأ10ىلعمسقلااذهيوتحي

+|x|ىنحنملالخادةروصحملاةقطنملل(ةعبرملاتادحولاب)ةحاسملادجوأ.26 |y| = 4.

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

x2ةيعيبرتلاةلداعملالولحتناكاذإ.27 + bx+36 = :وهbاهذخأينأنكمييتلاةحيحصلاميقلاددعنإف،ةحيحصاًدادعأ0

6a) 7b) 8c) 9d) 10e)

وأ2امإوهاهيفمقرلكنأثيح،3ىلعةمسقللةلباقنوكتيتلاوماقرأ10نمةنوكملاةبجوملاةحيحصلادادعألاددعمك.28

؟4وأ3

39a) 2⇥ 39b) 39 � 29c) 3⇥ 210d) 3⇥ 211e)

+xةلداعمللةيقيقحلالولحلاددعمك.29
p

x2 +
p
x3 + 1 = ؟1

0a) 1b) 2c) 3d) 4e)

قرطلاعيمجبكلذبميقلادنع.يقبتملاددعلاىلإةجيتنلافيضتواهطسوتمبسحتو،ةثالثاهنمراتختدادعأةعبرأنمءدبلاب.30

:وهاهبتأدبيتلادادعألاربكأ.29و23و21و17يهجئاتنعبرأىلعلصحتةنكمملا

12a) 15b) 21c) 24d) 29e)

|AE|ثيحبACوABىلعناتطقنEوDواًثلثمABCنكيل.31 = |DE| = |BD|و|AD| = |EC| = |BC|.
؟تاجردلابBDEةيوازلاسايقوهام

A

B C

D

E

ω

120a) 135b) 144c) 150d) 154e)
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طاقنفعضلداعتاطًاقنزرحأAبعاللانأاودجو،اهوزرحأيتلاطاقنلاةلسلاةركقيرفيفةسمخلانوبعاللانراقامدنع.18

هزرحأامفاعضأةسمخو،Dبعاللاهزرحأامفاعضأةعبرأو،Cبعاللاهزرحأامفاعضأثالثو،Bبعاللاهزرحأام
؟مهعيمجةسمخلانوبعاللااهزرحأيتلاطاقنلاعومجمامف،ةطقن48لداعياًعومجمEبعاللازرحأاذإ.Eبعاللا

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

؟ةرئادلاسفنلخادموسرملامظتنملايسادسلاةحاسميهام.100هتحاسموةرئادلخادموسرمعالضألايواستمثلثم.19

100
p
2a) 100

p
3b) 200c) 200

p
2d) 200

p
3e)

ax3ناكاذإ.20 + bx2 + cx+ d = (x2 � 1)(mx+ n) + 4x� +bةميقنوكتف،2 dيه

�6a) �4b) �2c) 2d) 4e)

1572ةميقيهام.21 � 793 + ؟783

0a) 1b) 6162c) 12324d) 18486e)

f(x)نأضرتفا.22 =
2x+ 18

3x� 1
f(1)ةميقيهام. + f�1(1)؟

10a) 19b) 26c) 29d) 36e)

رثكأم100ترج،رياني2نمًءادتباو،رياني1يفمك1ةفاسمترج.ريانيرهشيفمويلكيرجللبهذتنأبنيزتررق.23

؟(رياني31يفهترجاماًنمضتم)ريانيرهشيفاهترجيتلاةيلكلاةفاسملايهام.قباسلامويلاهترجامم

62a) 67.5b) 70c) 73.5d) 77.5e)

؟2099ةنسيفرياني1نوكيفوسموييأيف.ءاعبرألاموييفناك(رياني1)ةنسلاسأرموي،2025ماعيف.24

يتأتةسيبكـلاتاونسلانأاضًيأركذت.اًموي366ىلعيوتحتيتلا،ةسيبكـلاةنسلاءانثتسابموي365ىلعيوتحتةنسلانأركذت)
(.2024يفتناكةسيبكةنسرخآو،تاونس4لك

(aدحألا (bنينثالا (cءاثالثلا (dءاعبرألا (eسيمخلا

؟ةحيحصةرابعسيليلاتلانميأ.25

log2 3 < 2a) log3 2 < 2
3b) log5 3 < 2

3c) log6 2 < 2
5d) log5 11 < 3

2e)

3
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,aدادعألانكتل.9 b, cناكاذإ.ةبجومةحيحصاًدادعأab = bcو60 = +aـلنكممةميقىندأامف،24 c؟

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

AثيحاًماقرأA,B,Cنكتل.10 + B + C = ماقرأ3نمةنوكملاةحيحصلادادعألانيوكتكلذباننكمي.18
ABC,BCA,CAB.عمجلصاحوهامABC +BCA+ CAB؟

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

,1ةلسلسلانوكتكنأضرتفا.11 2, 2, 3, 3, 3, 4, 4, 4, 4, 5, 5, 5, 5, 5, . . رهظيnبقاعتمبجومحيحصددعلكثيح.

؟ةلسلسلاهذهيف800مقردحلاوهام.حضوموهامكةيلاتتمتارمnاًمامت

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

؟لماكعبرمنمنامقرامهامهيلعلوصحلامتنيذللانيمقرلانوكينألامتحاوهام.هجوألانيسسادسدرننيرجحيمرمت.12

1

9
a) 2

9
b) 7

36
c) 1

4
d) 1

3
e)

3XYماقرأ4نمنوكملاحيحصلاددعلاةمسقمتتامدنع.13 Z؟ديكأتلابئطاخوهيلاتلانميٌّأ.3وهيقابلا90ىلع

X + Y = 6a) X+Y+Z=18b) X + Y = 15c) X + Y = 18d) X+Y �Z=3e)

؟2025ـلةديرفلاةبجوملامساوقلاددعوهام.14

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

10طرشلاققحياًيلوأاًددعxنكيل.15 < x < ةيبسنلاةرابعللةنكممةميقىصقأيهام.20
x+ 3

x+ 5
؟

11

12
a) 10

11
b) 9

10
c) 8

9
d) 7

8
e)

,a)ةحيحصلادادعأللةديرفلاجاوزألاددعمك.16 b)ةلداعملاققحتيتلا
1

10
=

1

a
+

b

5
؟

4a) 3b) 2c) 1d) 0e)

7aنكيل.17 =
p
3bو45 =

p
2cو11 =

p
؟حيحصيلاتلانميٌّأ.4

a > b > ca) a > c > bb) b > a > cc) c > a > bd) b > c > ae)
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لوألامسقلا

.ةطقن0.25مصختةئطاخةباجإلكو،ةطقن1لاؤسلكلةحيحصلاةباجإلاحنمت.الاؤس25ىلعمسقلااذهيوتحي

نأضرتفا.1
0.02

0.00001
+

0.06

0.003
+

0.1

0.02
= x،ةميقيهامفx؟

225a) 2007b) 2025c) 2205d) 2270e)
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2⇥

p
2
p
:يواسي2

3
p
2a) 2 4

p
2b) 2c) 3

p
2d)

p
6e)

؟يباسحلامهطسوتمللصحيسيذلاام،10رادقمبمهنمددعلكدادزااذإ.دادعأ5نمةنوكمةعومجمانيدلدجوي.3

(aوهامكىقبي (2bرادقمبدادزي (5cرادقمبدادزي

(10dرادقمبدادزي (50eرادقمبدادزي

:نيفلتخمنيلماكنيعبرمعمجلصاحوهاضًيأونيمقرنمنوكمددعربكأ.4

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

ةبسنيهام.هبءاملانم%75نمصلختلامت،جزاطلالاقتربلاريصعزيكرتل.ءامهنم%80ىلعيوتحيجزاطلاقتربريصع.5
؟زكرملالاقتربلاريصعيفءاملا

25a) 40b) 50c) 60d) 75e)

yناكاذإ.6 = 2xy + |2� x|وx � ؟xةميقيهام.2

y + 2

2y + 1
a) y � 2

2y � 1
b) y + 1

y � 2
c) y � 1

y + 2
d) y + 1

2y � 1
e)

ةيوازعنصتطئاحلانعاًديعبرتم1ةفاسمملسلاةدعاقكرحتتامدنع.ضرألاعم�60ةيوازعنصيطئاحلاىلعدنتسممّلسُ.7

:وهرتملابملسلالوط.ضرألاعم�45
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p
2� 1)a) 2(

p
2 + 1)b)

p
5c)

p
2 + 1p
2� 1

d) 2p
2 + 1

e)

2025نأظحال.8 = 2025نأظحالاضًيأ.لماكعبرموه452 = 272 ام.نيلماكنيعبرمعومجمكهتباتكنكمي362+

؟نيلماكنيعبرمعومجمكهتباتكنكمييذلاربكألايلاتلاددعلاوه

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