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Preface
At KAUST Academy, we are pleased to present this booklet containing
the official solutions to the Phase 1 questions of the KAUST Math
Competition (KMC 2026) across both tracks: Juniors and Seniors. This
booklet provides complete, step-by-step solutions to all problems—24 questions
for the Juniors track and 30 questions for the Seniors track—and
includes a dedicated video link for every question to offer clear, structured
explanations and to help students grasp the key mathematical ideas behind each
solution.

This booklet has been developed to provide students across the Kingdom
with high-quality practice materials and authentic examples of problems that
assess higher-order thinking skills in mathematics. By combining full written
solutions with video explanations, we aim to support meaningful self-study and
systematic preparation for participation in future editions of the competition.

We would also like to extend our sincere appreciation to the Scientific
Committee of the KAUST Math Competition (KMC 2026) for their
outstanding academic efforts in designing and reviewing the questions,
and for contributing to the development of this booklet in a way that reflects
the highest standards of rigor, consistency, and educational clarity—through
comprehensive written solutions complemented by a video explanation for each
problem. This collective work reflects our shared commitment to empowering
students in the Kingdom and strengthening mathematical excellence.

We are proud of the strong engagement in Phase 1, with approximately 8,000
students participating from across the Kingdom—an encouraging indicator of
the growing interest in mathematical problem-solving and academic excellence.

We hope this booklet serves as a valuable reference for every student and
supports their journey toward deeper mathematical understanding and continued
achievement.

Dr. Sultan Albarakati
Associate Vice President, Saudi Talent

Devolopment
Tarek Shehata

Manager of Pre-University Programs
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Word of the Scientific Committee
The problems presented in this competition are deliberately challenging, designed
to rigorously test the limits of analytical thinking. The 200 students participating
in the final round truly showcase the remarkable mathematical talent present
across the Kingdom of Saudi Arabia. It is our sincere hope that engaging with
these difficult problems will not only reward their hard work but also inspire a
deeper, lasting motivation among all students to continue studying mathematics.

The compilation of these problems and their solutions is the result of a
collaborative effort. I would like to express my gratitude to the dedicated team of
KAUST students and postdocs, as well as to Navid Safaeli, who joined remotely,
for generously contributing their time and expertise to develop the problems
and craft their detailed solutions. In particular, I want to highlight Melih Ucer,
who served as my right-hand and provided invaluable assistance throughout this
process.

I also extend my deepest thanks to the KAUST Academy. Special gratitude
goes to its director, Sultan Albarakati, for putting forward this initiative and
offering his unfailing support, and to Tarek Shehata for his constructive criticism
and instrumental help in moving this project forward. Finally, I would like to
thank my fellow Academic Committee members, Miguel Urbano and Katerina
Nik, for their guidance and collaboration.

Prof. Diogo Gomes
Chair of the Scientific Committee
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Scientific Committee

Dr. Sultan Albarakati Tarek Shehata

Prof. Diogo Gomes Prof. Miguel Urbano Prof. Katerina Nik

Dr. Navid Safaei Dr. Pirahmad Olimjoni Dr. Melih Ucer

Majid Almarhoumi Asaad Mohammedsaleh Hamza Alshaikhi
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KAUST Mathematics Competition

Juniors Track Questions-First Round
ᅽᅰوॊूا ႞႖ຒۑिऻا - അ೪۳כոاڤר ڲۻոر ႞႖أ۰כ

Question 1:
The sides of a rectangle are 10 cm and 12 cm. A square has the same perimeter
as this rectangle. What is the length of a side of the square?

اৎ৊ݠًؕ؟ ݪܹؕ ޗިل ؇݁ اৎ৊ފٺޚ٭ܭ، ۱ڍا ො੼٭ޔ َڰݴ ᄩᄟ ًؕਵਦو ،྾ང 12 و ྾ང 10 ሒሃ ݁ފٺޚ٭ܭ أݪఈఃع أޗިال

12 cm

10
cm

? cm

(A) 8 cm (B) 9 cm (C) 10 cm (D) 11 cm (E) 12 cm

Question 2:
In which of the following numbers is the number of odd digits even?

زوۏ٭ً؇؟ اܳڰݠدل۰ اࠍ੅؇َ؇ت ༟ڎد لܝިن اܳٺ؇ܳ٭۰ ا༟৙৑ڎاد ݆݁ أي ሒᇭ

(A) 12435 (B) 821563 (C) 80753941 (D) 87556931 (E) 95819632
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Questions and Solutions 2025-2026

Question 3:
Ahmad usually takes 20 minutes to get to school. On the other hand, Khalid
takes 30 minutes to get to school. On a certain day, Ahmad took 30% more time
than usual to get to school, while Khalid took 15% less time than usual. Which
of the following is correct?

اৎ৊ڎرݿ۰. ሌᇿإ ܳߺࠊݬިل دڢ٭گ۰ 30 ᄴᄟ؇༠ ૭૏ٺ؞ݠق اৎ৊گ؇ًܭ ሒᇭ اৎ৊ڎرݿ۰، ሌᇿإ ܳߺࠊݬިل دڢ٭گ۰ 20 أᆇᅵڎ ૭૏ٺ؞ݠق ؇݁ ༟؇دةً

ᄴᄟ؇༠ اݿٺ؞ݠق ྘ྲྀٷ݄؇ اৎ৊ڎرݿ۰، ሌᇿإ ܳߺࠊݬިل اৎ৊أٺ؇د ݆݁ 30% ྲྀྡྷފٴ۰ أޗިل وڢٺً؇ أᆇᅵڎ اݿٺ؞ݠق ا৙৑ل؇م، إ༡ڎى ሒᇭ

ොේ٭۰༲؟ اܳٺ؇ܳ٭۰ اܳأٴ؇رات أي اৎ৊أٺ؇د. ݆݁ 15% ྲྀྡྷފٴ۰ أڢܭ وڢٺً؇

(A) Ahmad arrives 1.5 minutes before Khalid. دڢ٭گ۰. 1.5 ًـ ᄴᄟ؇༠ ڢٴܭ أᆇᅵڎ وݬܭ
(B) Ahmad arrives 0.5 minutes before Khalid. دڢ٭گ۰. 0.5 ًـ ᄴᄟ؇༠ ڢٴܭ أᆇᅵڎ وݬܭ
(C) They arrive at the same time. َڰފ۬. اܳިڢب ሒᇭ ᄴᄟ؇༠و أᆇᅵڎ وݬܭ
(D) Khalid arrives 0.5 minutes before Ahmad. دڢ٭گ۰. 0.5 ًـ أᆇᅵڎ ڢٴܭ ᄴᄟ؇༠ وݬܭ
(E) Khalid arrives 1.5 minutes before Ahmad. دڢ٭گ۰. 1.5 ًـ أᆇᅵڎ ڢٴܭ ᄴᄟ؇༠ وݬܭ

Question 4:
Notebooks were made in three colors: red, gray, and blue. The number of red
notebooks is six less than the total number of blue and gray notebooks. Also,
the number of gray notebooks is ten less than the total number of red and blue
notebooks. How many blue notebooks were made?

واෂී݁؇دل۰، اෑෂرڢ؇ء اᄴᄟڣ؇ߙߵ ᆇ୞୘ިع ݆݁ ૭૖ٺ۰ أڢܭ ا৵৥ৠݠاء اᄴᄟڣ؇ߙߵ ༟ڎد وأزرق، ور݁؇دي أᆇᅵݠ أܳިان: ۰ٔఈః਒ಸ دڣ؇ߙߵ ݬُٷأب

ݬُٷأب؟ มฆܳا اෑෂرڢ؇ء اᄴᄟڣ؇ߙߵ ༟ڎد ቕመ واෑෂرڢ؇ء، ا৵৥ৠݠاء اᄴᄟڣ؇ߙߵ ᆇ୞୘ިع ݆݁ ًأ๤དྷة أڢܭ اෂී݁؇دل۰ اᄴᄟڣ؇ߙߵ ༟ڎد و

(A) 6 (B) 8 (C) 10 (D) 12 (E) 14
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KAUST Mathematics Competition

Question 5:
There are three cups on a table. The first cup is full of water; the other two are
empty. Ali pours half of the water from the first cup into the second. Then he
pours half of the water from the second cup into the third. Finally, he pours half
of the water from the third cup into the first. What percentage of the first cup is
filled with water at the end?

݆݁ اৎ৊؇ء َݱژ ঌॻ༟ ૭૏ܝص ڣ؇ر༚؇ن، واරඝ৚৑ان ً؇ৎ৊؇ء، ঊॻٺᆙᆘ ا৙৑ول اܳـܝިب ،ᄭᄟޗ؇و আॻ༟ أ܋ިاب ۰ٔఈఃٔ ۱ٷ؇ك

݆݁ اৎ৊؇ء َݱژ ૭૏ܝص وأଫଃ༠اً اܳټ؇ܳت، ሒᇭ ሒᇃ؇اܳټ اܳـܝިب ݆݁ اৎ৊؇ء َݱژ ૭૏ܝص ቕ቉ ،ሒᇃ؇اܳټ ሒᇭ ا৙৑ول اܳـܝިب
اዛዊܳ؇ل۰؟ ሒᇭ ً؇ৎ৊؇ء ا৙৑ول اܳـܝިب ৖৑݁ٺఈఃء ل۰ ި٪ৎ৊ا اܳྡྷފٴ۰ ሒሃ ؇݁ ا৙৑ول، ሒᇭ اܳټ؇ܳت اܳـܝިب

(A) 56.5% (B) 58.5% (C) 60.5% (D) 62.5% (E) 64.5%

Question 6:
Hamza listed the first 20 positive integers that are not divisible by either 2 or 3
in increasing order. The sequence begins with the numbers below. Determine the
20th term of this sequence.

اৎ৊ٺٺ؇ܳ٭۰ ਊಾڎأ ّݱ؇༟ڎي، ྘ོଫଐًص 3 أو 2 আॻ༟ اܳگފ۰݄ ّگٴܭ ৖৑ มฆܳا ݁ިۏٴً؇ ؇ً༲٭ොේ ༟ڎداً 20 أول ۰ً؇൞ശً ᆇᅵݞة ڢ؇م

اৎ৊ٺٺ؇ܳ٭۰. ۱ڍه ሒᇭ દઊ๤དྷاܳأ اܳأڎد ༡ڎد ً؇৙৑ݿڰܭ، اܳޙ؇۱ݠة ً؇༟৙৑ڎاد

1, 5, 7, 11, 13, . . .

(A) 49 (B) 53 (C) 55 (D) 59 (E) 61
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Questions and Solutions 2025-2026

Question 7:
How many two-digit positive integers are there such that the units digits and the
tens digits differ by at most 1?

؜݆ اܳأ๤དྷات ورڢܾ ا༡৚৑؇د رڢܾ ඔ൹ً اܳڰݠق ߌ߳ࢴࣖ ৖৑ ොຳ٭ت ඔ൹ਐ಻؇༠ ݆݁ اည৊ܝ۰َި اৎ৊ިۏٴ۰ ۰༲اܳݱۜ٭ ا༟৙৑ڎاد ༟ڎد ቕመ
1؟

(A) 15 (B) 18 (C) 20 (D) 26 (E) 27

Question 8:
At a party, 36 pieces of chocolate, 18 cakes, and 24 candies are to be divided
equally among children (using all items, with each child receiving the same number
of each item). What is the greatest possible number of children?

ᆇᅹ٭ؕ (ً؇ݿٺ༱ڎام ا৙৑ޗڰ؇ل ඔ൹ً ً؇ܳྥފ؇وي ༡ߺࠊى ڢޚأ۰ 24 و ᄎჼ܋أ 18 و ۰ّ৖৑ިި܋ ނ ڢޚأ۰ 36 ྾ཏُݿٺگ ،؇݁ ᄭᄥۋڰ ሒᇭ

ا৙৑ޗڰ؇ل ݆݁ ᆙᆘܝ݆ ༟ڎد ଫଊأ܋ ި۱ ؇݁ ݬٷژ)، ႟၍ ݆݁ َڰފ۬ اܳأڎد আॻ༟ ޗڰܭ ႟၍ ොຬݱܭ وොຳ٭ت ا৙৑ݬٷ؇ف،
اࠍદઊ๤ཚ؇੆؟

(A) 3 (B) 4 (C) 6 (D) 9 (E) 12

Question 9:
A contest contains 30 problems. Each correct answer is worth 4 points, and 1
point is deducted for each incorrect answer. No points are given for unanswered
problems. Salma scored 86 points and left exactly one problem unanswered. How
many problems did she answer incorrectly?

༠؇ޗ۰٪. ۰ً؇༥إ ႟ၽܳ وا༡ڎة َگޚ۰ ྾ཡۊ لࡤࡲ و َگ؇ط، 4 ૭૜؇وي ۰༲٭ොේ ۰ً؇༥إ ႟၍ ،ً৖৑ݿޝا 30 আॻ༟ ݁ފ؇ًگ۰ ොູٺިي

ً؇ܳݯٴޔ ً وا༡ڎا ً ৖৑ݿޝا ܋ߵب وߙ َگޚ۰ 86 আॻ༟ ްగఒݿ ۋݱܹب ،؇ዛዀܹ༟ ۰ً؇༥৕৑ا ّࡤࡲ ቕረ มฆܳا ᄭᄥ٪ݿఋዳዧ َگ؇ط أي ّأُޚް ৖৑

༠؇ޗ޴؟ ႟ၽ૰૖ ؇ዛዊ؜ ೑ಸ؇༥أ มฆܳا ᄭᄥ٪ݿ৙৑ا ༟ڎد ؇݁ ،۰ً؇༥إ دون

(A) 2 (B) 3 (C) 4 (D) 5 (E) 6
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KAUST Mathematics Competition

Question 10:
Maryam has five banknotes, valued 1, 5, or 10 riyals. She has at least one banknote
from each of the three values. Given that the total value of these banknotes is 22
riyals, how many 5-riyal notes does she have?

إذا ڣ۰٪. ႟၍ ݆݁ ا৙৑ڢܭ আॻ༟ وا༡ڎة ورڢ۰ ؇ዛኗᄴᄟ ل؇৖৑ت. ر 10 و 5 و 1 ڣ٪؇ت ݆݁ َگڎل۰ أوراق ᆇᅴݴ ቕሹਵਦ ؕ݁

ل؇৖৑ت؟ ر 5 ڣ۰٪ ݆݁ ؇ዛኗᄴᄟ มฆܳا ا৙৑وراق ༟ڎد ؇ᆇᅫ ،ً৖৑؇ل ر 22 ا৙৑وراق ۱ڍه ڢ٭۰݄ ᆇ୞୘ިع Ⴄ၍ن

(A) 1 (B) 2 (C) 3 (D) 4 (E) 5

Question 11:
A rectangle is divided into 4 smaller rectangles, see below. The perimeters of
rectangles A and B are 10 cm and 20 cm, respectively. Find the perimeter of the
large rectangle.

আॻ༟ ྾ང 20 و ྾ང 10 ި۱ B و A ඔ൹ܹފٺޚ٭ৎ৊ا ො੼٭ޔ أدَ؇ه، ႟ၽاܳލ ሒᇭ პაႰ أݬ؞ݠ ݁ފٺޚ٭ఈఃت 4 ሌᇿإ ݁ފٺޚ٭ܭ ྾ّཏُڢ

.ଫଃاܳـܝٴ اৎ৊ފٺޚ٭ܭ ො੼٭ޔ ڣ؊و༥ڎ ا྘ོଫଐܳص،

A

B

(A) 20 cm (B) 30 cm (C) 40 cm (D) 50 cm (E) 60 cm
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Questions and Solutions 2025-2026

Question 12:
Saad invited Ahmad for Iftar. Ahmad wants to stop at a dessert shop first. Using
the map showing travel times between locations, determine when Ahmad arrives
at Saad’s house if he leaves 30 minutes before Iftar and takes the fastest route via
the dessert shop.

أوڢ؇ت ༃ّިࡵ มฆܳا لޚ۰ اࠍ੅ݠ ً؇ݿٺ༱ڎام ،ً৖৑أو ل؇ت اࠍ੆ߺࠊ ො੼ܭ ؜ٷڎ اܳٺިڢژ أᆇᅵڎ ߌߵࢴࣖ إڣޚ؇ر، وۏٴ۰ ሌᇿإ أᆇᅵڎ ݿأڎ ؇༟د

أ๤ངع ጥ጑وݿ دڢ٭گ۰ 30 ًـ ا৕৑ڣޚ؇ر وڢب ڢٴܭ ༚؇در إذا ݿأڎ ଩଍݁ل ሌᇿإ أᆇᅵڎ لݱܭ ปฆ݁ ༡ڎد اৎ৊ިاڢؕ، ඔ൹ً اܳٺٷگܭ
ل؇ت. اࠍ੆ߺࠊ उइࣲܭ ஓ୷ݠ لݑ ޗݠ

أᆇᅵڎ ଩଍݁ل
A: Ahmad’s House

݁ފ༶ڎ
B: Mosque

وڢިد ො੼ޚ۰
C: Gas Station

݁؇ر܋ب ݿިߓߵ
D: Supermarket

ل؇ت اࠍ੆ߺࠊ ො੼ܭ
E: Dessert Shop

෠ູ؇ري ஼ணਵਦ
F: Mall

݁گ۳ް
G: Cafe

݁ڎرݿ۰
H: School

ݿأڎ ଩଍݁ل
I: Saad’s House

10 10 9

10

5 4

20

8

11

12

11

9

8

10

(A) 8 minutes before Iftar ا৕৑ڣޚ؇ر. ڢٴܭ دڢ؇فݑ 8
(B) 3 minutes before Iftar ا৕৑ڣޚ؇ر. ڢٴܭ دڢ؇فݑ 3
(C) 1 minute after Iftar ا৕৑ڣޚ؇ر. ًأڎ وا༡ڎة دڢ٭گ۰
(D) 2 minutes after Iftar ا৕৑ڣޚ؇ر. ًأڎ دڢ٭گٺ؇ن
(E) 3 minutes after Iftar ا৕৑ڣޚ؇ر. ًأڎ دڢ؇فݑ 3
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KAUST Mathematics Competition

Question 13:
How many three-digit numbers consist of digits 1, 2, 3, 4, 5, 6 and contain the digit
3 (digits may repeat)?

ଲ୍ّار (ஓ୷ܝ݆ 3 اෂීڢܾ আॻ༟ وොຬٺިي 1, 2, 3, 4, 5, 6 ا৙৑رڢ؇م ً؇ݿٺ༱ڎام ۬਍ಱިّܝ ஓ୷ܝ݆ ༠؇َ؇ت ۰ٔఈఃٔ ݆݁ ༟ڎد ቕመ

ا৙৑رڢ؇م)؟

(A) 90 (B) 91 (C) 92 (D) 93 (E) 94

Question 14:
When Asmaa makes a small cup of coffee, she uses 12 g of coffee beans with 200
mL of hot water. For a large cup, she uses 20 g of coffee beans with 300 mL of
hot water. How much more coffee per milliliter of water does the large cup have
compared with the small cup?

أ݁؇ اܳފ؇ۊ݆، اৎ৊؇ء ݆݁ ݁ܭ 200 ؕ݁ ඔ඀ܳا ݆݁ غ 12 ૭૜ٺ༱ڎم ؇ዛኡ؆ڣ اܳگ۳ިة، ݆݁ ݬ؞ଫଃاً ؇ً࿓ި܋ أᆙᆊ؇ء ๤ِّཟො ُູ ؜ٷڎ݁؇
૭૙ٴ۰ ሒᇭ ل؇دة ෑෂا ݁گڎار ؇݁ اܳފ؇ۊ݆، اৎ৊؇ء ݆݁ ݁ܭ 300 ؕ݁ ඔ඀ܳا ݆݁ غ 20 ૭૜ٺ༱ڎم ؇ዛኡ؆ڣ ،ଫଃ܋ٴ ܋ިب ଫଃܳٺۜݯ

اܳݱ؞ଫଃ؟ ً؇ܳـܝިب ݁گ؇ر۰َ ଫଃاܳـܝٴ اܳـܝިب ሒᇭ اৎ৊؇ء ݆݁ ଫଐܹܹ݁٭ ႟ၽܳ اܳگ۳ިة

(A) 1
150 (B) 1

30 (C) 3
50 (D) 1

15 (E) 5
3

Question 15:
The numerator and the denominator of a fraction are positive integers whose sum
is 2025. The value of this fraction is less than 1

3 . What is the greatest such
fraction?

ި۱ ؇݁ ،13 ݆݁ أڢܭ ๤ཏاܳـܝ ۱ڍا ڢ٭۰݄ ، 2025 ᆇ୞୘ި؜۳݄؇ ݁ިۏٴ؇ن ොේ٭༲؇ن ༟ڎدان ؇ᆇᆅ و݁گ؇݁۬ ૭૖ޚ۬ ܋๤ཏي ༟ڎد
ا๤དྷܳوط؟ ۱ڍه ොຬگݑ ๤ཏ܋ ଫଊأ܋

(A) 506
1519 (B) 507

1518 (C) 511
1514 (D) 512

1513 (E) 513
1512
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Questions and Solutions 2025-2026

Question 16:
For positive numbers x, y, z, t, the following relationship holds. What is the correct
ordering of the numbers?

༟ఋዳዧڎاد؟ اܳݱۜ٭ں ا྘ོଫଐܳص ި۱ ؇݁ أدَ؇ه، اܳأఈఃڢ۰ ਍ಾޚٴݑ ، x, y, z, t اৎ৊ިۏٴ۰ ༟ఋዳዧڎاد

x2 = y3 =
√
z =

1

t
> 1

(A) t < y < x < z (B) t < x < y < z (C) y < x < t < z (D) t < z < y < x
(E) z < y < x < t

Question 17:

A machine has two buttons,
✞✝ ☎✆×2 and

✞✝ ☎✆+3 , and a screen showing a number. The
left button multiplies the number on the screen by 2, and the right button adds 3
to it. For example, after pressing

✞✝ ☎✆+3 and then
✞✝ ☎✆×2 , the number 1 on the screen

becomes 8, because 1
+3−→ 4

×2−→ 8.
Starting from 1, how many different numbers are possible to get after three
presses?

،2 ًـ اܳލ؇ނ۰ আॻ༟ اܳޙ؇۱ݠ اܳأڎد لݯ؇؜ژ ๤๎ะ৙৑ا اෑෂر ༟ڎداً، ّأݠض وނ؇ނ۰ +3
✞✝ و✆☎ ×2

✞✝ ☎✆દઊزر আॻ༟ ᄭᄟآ ොູިي
، ×2
✞✝ ☎✆ቕ቉ +3

✞✝ ☎✆আॻ༟ اܳݯ؞ޔ ؜ٷڎ اৎ৊ټ؇ل، ݿྟ٭ܭ আॻ༟ اܳލ؇ނ۰. আॻ༟ اܳޙ؇۱ݠ اܳأڎد ሌᇿإ 3 لݯ٭ژ ݆ஓ୷৙৑ا اෑෂر ྘ྲྀٷ݄؇

.1 +3−→ 4
×2−→ 8 ৙৑ن ،8 لݱٴں اܳލ؇ނ۰ আॻ༟ 1 اෂීڢܾ ڣ؆ن

ݪ؞ޚ؇ت؟ ఈఃٔث ًأڎ ༟ܹ٭۬ اࠍ੆ݱިل ஓ୷ܝ݆ ෛ੼ٺܹڰً؇ ༟ڎداً ቕመ ،1 اܳأڎد ݆݁ ࢻࣖءاً

1

×2 +3

SCREEN

(A) 4 (B) 5 (C) 6 (D) 7 (E) 8

13
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Question 18:
A square and an equilateral triangle were drawn as shown below. What is the
measure of the angle x?

x؟ ل۰ اෑෂاو ڢ٭؇س ؇݁ أدَ؇ه، ႟ၽاܳލ ሒᇭ პაႰ ا৙৑ݪఈఃع ݁ٺޚ؇ًݑ و݁ټܹت ًؕਵਦ ྾ངُر

55◦ 65◦

x

(A) 100◦ (B) 105◦ (C) 110◦ (D) 115◦ (E) 120◦

Question 19:
Ali is creating a 5-digit password (with no zeros) such that each digit is equal to
the sum of all digits to its right. What is the sum of the digits in the password?

ا৙৑رڢ؇م ᆇᅹ٭ؕ ௯௫௵݄ިع ؇ً࿌݁ފ؇و رڢܾ ႟၍ لܝިن ොຳ٭ت أݬڰ؇ر) (ࢻࣖون ༠؇َ؇ت 5 ݆݁ ݁ܝ۰َި ਵਦور ۰గၵ၍ ঌॻ༟ لݱٷؕ

اৎ৊ݠور؟ ۰గၵ၍ ሒᇭ اࠍ੅؇َ؇ت أرڢ؇م ᆇ୞୘ިع ި۱ ؇݁ ஓ୷٭ٷ۬، আॻ༟ มฆܳا

(A) 5 (B) 9 (C) 15 (D) 16 (E) 45

Question 20:
Evaluate the sum:

ا௯௫௵݄ިع: ڢ٭۰݄ أو༥ڎ

1 + 2− 3− 4 + 5 + 6− 7− 8 + · · ·+ 1445 + 1446− 1447

(A) −1448 (B) −1447 (C) −2 (D) 0 (E) 1447

14
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Question 21:
A football field was painted to mark its boundaries, as shown in the figure. Based
on the labeled lengths in the diagram, what is the radius (in meters) of the circle
if a total of 570 meters was painted?

ڢޚݠ َݱژ ި۱ ؇݁ ،྾ངීෂا ሒᇭ ۰ොෘިৎ৊ا ا৙৑ޗިال আॻ༟ ً ਍ಸ؇ء ،႟ၽاܳލ ሒᇭ ༃݁ިࡵ ި۱ პაႰ ܳٺ༲ڎࢴࣖه ڢڎم ாணة ܹ݁أص ޗఈఃء ቕቆ

(π = ط أن (৖৑ۋޓ ଫଐ݁اً؟ 570 ޗఈఃؤه ቕቆ ؇݁ ޗިل ሒᇿ؇ᆇᅹإ Ⴄ၍ن إذا (ً؇৙৑݁ٺ؇ر) اᄴᄟا߉ߵة

100

70

15

20

(A) 10
π (B) 30

π (C) 35
π (D) 45

π (E) 65
π

Question 22:
How many ways are there to mark two cells of a 7 × 7 grid square that have a
common side or a common vertex (see below)?

أدَ؇ه)؟ (اَޙݠ ݁ލଫଐك رأس أو ݁ލଫଐك ݪܹؕ ؇݄ୖ୒ لܝިن ොຳ٭ت 7× 7 ᄎჼނٴ ሒᇭ ඔ൹ܹ٭ٺ༠ ৖৑ۊٺ٭؇ر اܳޚݠق ༟ڎد ቕመ

(A) 150 (B) 152 (C) 154 (D) 156 (E) 158

15
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Question 23:
There are two sisters, Fatimah and Samira. The age of Fatimah is one of the
numbers 10, 11 . . . , 20, and the age of Samira is one of the numbers 27, 28, 29. The
product of their ages is the square of an integer. What is the sum of their ages?

،27, 28, 29 ا༟৙৑ڎاد أ༡ڎ ި۱ ଫଃᆙᆊة وᆇᅦݠ ،10, 11, . . . , 20 ا༟৙৑ڎاد أ༡ڎ ި۱ ڣ؇ޗ۰݄ ᆇᅦݠ أۊٺ؇ن، وଫଃᆙᆊة ڣ؇ޗ۰݄
ᆇᅦݠዛኗ݄؇؟ ᆇ୞୘ިع ؇ᆇᅫ ොේ٭ں، ܳأڎد Ⴄ၍݁ܭ ًؕਵਦ ި۱ ؇݄ዛኗݠᆇᅦ ๤ཚب ༡؇ݬܭ

(A) 36 (B) 37 (C) 38 (D) 39 (E) 40

Question 24:
Let a, b, c be non-zero real numbers which satisfy:
a+ 1

b = 2, b+ 1
c = 3, c+ 1

a = 4.
What is the value of the following expression?

ොຳ٭ت: ل۰، ݬڰݠ ଫଃ༚ ۋگ٭گ٭۰ أ༟ڎاداً a, b, c ೑಻Ⴄ၍ إذا
a+ 1

b = 2, b+ 1
c = 3, c+ 1

a = 4
اܳٺ؇ܳ٭۰؟ اܳأٴ؇رة ڢ٭۰݄ ؇ᆇᅫ

abc+
1

abc

(A) 9 (B) 15 (C) 18 (D) 21 (E) 24

16
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Seniors Track Questions-First Round
ᅽᅰوॊूا ႞႖ຒۑिऻا - اڤ۾ץոب ڲۻոر ႞႖أ۰כ

Question 1:
If we increase the length of each side of a cube by 100 percent, by what percent
does the volume increase?

اည৊ܝأص؟ ܾ࿭੗ ሒᇭ ل؇دة ෑෂا ૭૙ٴ۰ ቕመ ،100% ྲྀྡྷފٴ۰ ݁ܝأص أݪఈఃع ݆݁ ݪܹؕ ႟၍ ޗިل زاد إذا

(A) 100% (B) 200% (C) 400% (D) 700% (E) 800%

Question 2:
The figure shows square ABCD. What is the value of x?

x؟ ڢ٭۰݄ ሒሃ ؇݁ ،ABCD اৎ৊ݠًؕ ႟ၽاܳލ ඔ൹ਊಱ

x
x

A B

CD

(A) 45◦ (B) 60◦ (C) 67.5◦ (D) 72.5◦ (E) 75◦

17
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Question 3:
Ali starts the week with 3 white shirts, 2 green shirts, 4 black shorts, and 1 gray
short. On Day 1, he wears a white shirt and black shorts. Assuming he doesn’t
wear clothes again, what is the probability he randomly selects a white shirt and
black shorts on Day 2?

ሒᇭ وا༡ڎ، ر݁؇دي ๤ངوال و ݿިداء لܭ ๤ངاو 4 و أۊ๤ཟان ᆇᅪ٭ݱ؇ن و ਃಸݯ؇ء ᆇᅪݱ؇ن 3 وᄴᄟل۬ ا৙৑ݿٴިع ঌॻ༟ ਊಱڎأ

ෛຬٺ؇ر أن اۋٺ݄؇ل ި۱ ؇݁ ،ྵืఈఃৎ৊ا ارࣁࣖاء لأ٭ڎ ৖৑ أَ۬ ً؇ڣଫଐاض أݿިد، ৖ً৑وا๤ང و أਃಸݥ ᆇᅪ٭ݱً؇ ارࣁࣖى ا৙৑ول، اܳ٭ިم

اܳټ؇ሒᇃ؟ اܳ٭ިم ሒᇭ أݿިد ৖ً৑وا๤ང و أਃಸݥ ᆇᅪ٭ݱً؇ ؇ًਃಮ؜ލިا

(A) 1
18 (B) 1

16 (C) 1
4 (D) 3

8 (E) 12
25

Question 4:
The figure shows a triangle ABC that is subdivided into several polygons. Points
placed on the sides of triangle ABC divide each side into four equal segments.
Determine what fraction of the total area of triangle ABC is shaded.

႟၍ ྾ّཏُّگ ABC اৎ৊ټܹت أݪఈఃع আॻ༟ ۰༟ިިݪৎ৊ا اܳٷگ؇ط ݁ݯܹأ؇ت، ༟ڎة ሌᇿإ ྾ཏگৎ৊ا ABC اৎ৊ټܹت ႟ၽاܳލ ඔّ൹ਊُಱ

.ABC గጻዧټܹت اၯၽܳ٭۰ ۰༡؇ފৎ৊ا ݆݁ ᄭፓ጑ޙৎ৊ا ۰༡؇ފৎ৊ا ᄩᄥټஓُ ஄ اᄳᄟي ๤ཏاܳـܝ أو༥ڎ ل۰، ݁ྥފ؇و ڢޚؕ أرًؕ ሌᇿإ ݪܹؕ

A B

C

(A) 1
4 (B) 3

8 (C) 1
2 (D) 5

8 (E) 3
4

18
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Question 5:
Determine the value of:

ڢ٭۰݄: اۋފص

3 · 1

37
+ 2 · 36

37
+

1

37
· 36
37

+

(
36

37

)2

(A) 2 (B) 3 (C) 4 (D) 5 (E) 6

Question 6:
How many four-digit numbers consisting of digits 1, 2, 4, 5 (digits cannot repeat)
are divisible by 5 and greater than 2025?

ّگٴܭ มฆܳوا ا৙৑رڢ؇م) ଲ୍ّار ஓ୷ܝ݆ ৖৑) 1, 2, 4, 5 ا৙৑رڢ؇م ً؇ݿٺ༱ڎام ༠؇َ؇ت أرًأ۰ ݆݁ اည৊ܝ۰َި ا༟৙৑ڎاد ༟ڎد ቕመ

؟ 2025 ݆݁ ଫଊوأ܋ 5 আॻ༟ اܳگފ۰݄

(A) 4 (B) 6 (C) 8 (D) 10 (E) 12

Question 7:
The median of nine different integers is 12. After including the two numbers 13
and 16, what is the median of these eleven numbers?

؜๤དྷ؟ ا༡৙৑ڎ ༟ఋዳዧڎاد اܳިݿ٭ޔ ި۱ ؇݁ ،16 و 13 દઊاܳأڎد اݪ؇ڣ۰ ًأڎ ،12 ި۱ ෛ੼ٺܹڰ۰ ۰༲٭ොේ أ༟ڎاد 9 ܳـ اܳިݿ٭ޔ

(A) 12 (B) 12.5 (C) 13 (D) 14 (E) 16
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Question 8:
If a new girl joins the math club but 20% of the boys leave it, the numbers of boys
and girls would be equal. On the other hand, if one girl leaves the math club and
then the number of girls increases by 30%, the numbers of boys and girls would
also be equal. How many children are currently in the math club?

اܳڰٺ٭؇ن ༟ڎد ڣފ٭ݱٴں اܳڰٺ٭؇ن، ݆݁ 20% ༚؇در اܳިڢب َڰݴ ሒᇭو ل؇ݪ٭؇ت ීෂا َ؇دي ሌᇿإ ༥ڎࢴࣖة ڣٺ؇ة اَݯ݄ب إذا

ڣފ٭ܝިن ، 30% ྲྀྡྷފٴ۰ ༟ڎد۱݆ زاد ቕ቉ ل؇ݪ٭؇ت ීෂا َ؇دي وا༡ڎة ڣٺ؇ة ༚؇درت إذا اৎ৊گ؇ًܭ، ሒᇭ ،؇ً࿌݁ྥފ؇و واܳڰٺ٭؇ت

ل؇ݪ٭؇ت؟ ීෂا َ؇دي ሒᇭ દઊިۏިدৎ৊ا ا৙৑ޗڰ؇ل ༟ڎد ቕመ ألݯً؇، ؇ً࿌݁ྥފ؇و واܳڰٺ٭؇ت اܳڰٺ٭؇ن ༟ڎد

(A) 112 (B) 113 (C) 114 (D) 115 (E) 116

Question 9:
Let f(5x) = 5

2+x . What is the value of f(−5)?

f(−5)؟ ڢ٭۰݄ ሒሃ ؇݁ ،f(5x) = 5
2+x ܳ٭ܝ݆

(A) 5
3 (B) 1

5 (C) 1
15 (D) 5 (E) 25

Question 10:
How many zeroes does the result of the following product contain?

اܳٺ؇ሒᇿ؟ ا๤ཟܳب ༇ຐ؇َ ل۬ ොຬٺި ݬڰݠاً ቕመ

650× 46 × 59

(A) 0 (B) 1 (C) 9 (D) 10 (E) 11
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Question 11:

Let a =
1+ 1

2024
2025 , b = 1+ 1

2025
2026 . What is the value of the following expression?

اܳٺ؇ሒᇿ؟ ଫଃاܳٺأٴ ڢ٭۰݄ ሒሃ ؇݁ ،b = 1+ 1
2025

2026 و a =
1+ 1

2024
2025 ܳ٭ܝ݆

a+ b
1
a +

1
b

(A) 1
2024·2025 (B) 1

2025·2026 (C) 1
2024·2026 (D) 1

20252 (E) 1
20242

Question 12:
A 3× 4 rectangle below consists of identical sticks. How many sticks do we need
to construct a 40× 50 rectangle?

؟ 40× 50 ݁ފٺޚ٭ܭ ܳٴٷ؇ء ොຶٺ؇ۏ۳؇ มฆܳا ا৙৑؜ިاد ༟ڎد ቕመ ݁ٺޚ؇ًگ۰، أ؜ިاد ݆݁ أدَ؇ه 3× 4 ݁ފٺޚ٭ܭ ਐಱܝިن

(A) 1600 (B) 2500 (C) 4090 (D) 4100 (E) 4150

Question 13:
For x = −1234567, what is the value of the following expression?

اܳٺ؇ሒᇿ؟ ଫଃاܳٺأٴ ڢ٭۰݄ ሒሃ ؇݁ ،x = −1234567 ܳ٭ܝ݆

√
100− 20x+ x2 −

√
x2

(A) 0 (B) 10 (C) −10 (D) −2469124 (E) 2469124
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Question 14:
A rectangle is divided into 9 smaller rectangles, see below. The perimeters of
rectangles A,B,C are 10 cm, 20 cm, 30 cm, respectively. Find the perimeter of
the large rectangle.

و ྾ང 10 ሒሃ C و B و A اৎ৊ފٺޚ٭ఈఃت ො੼٭ޚ؇ت و أݬ؞ݠ، ݁ފٺޚ٭ఈఃت 9 ሌᇿإ ݁ފٺޚ٭ܭ ྾ّཏُڢ أدَ؇ه، ႟ၽاܳލ ሒᇭ

.ଫଃاܳـܝٴ اৎ৊ފٺޚ٭ܭ ො੼٭ޔ أو༥ڎ ،ሒᇿاܳٺިا আॻ༟ ྾ང 30 و ྾ང 20

A

B

C

(A) 40 cm (B) 50 cm (C) 60 cm (D) 70 cm (E) 80 cm

Question 15:
What is the largest of the following numbers?

اܳٺ؇ܳ٭۰؟ ا༟৙৑ڎاد ଫଊأ܋ ި۱ ؇݁

(A) 22025 (B) 41014 (C) (
√
2)4044 (D) (2

√
2)1010 (E) ( 3

√
4)3030

Question 16:
What is the largest possible value of ab + cd, where a, b, c, and d are different
elements of the set {1, 2, 3, 4} ?

,1}؟ 2, 3, 4} ۰༟ި݄௵௯௫ا ݆݁ ෛ੼ٺܹڰ۰ ๤ཛྷ؇؜ٷ d و c و b و a ۋ٭ت ،ab + cd ܳـ ᆙᆘܝٷ۰ ڢ٭۰݄ ଫଊأ܋ ሒሃ ؇݁

(A) 65 (B) 66 (C) 82 (D) 83 (E) 84
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Question 17:
Each circle below contains one number from 2, 3, 4, 5, 6, 7 and each number is used
once. The product of the numbers at the four vertices of the left square is equal
to the product of the numbers at the four vertices of the right square. Find the
sum of the two numbers in the shaded circles.

ڣگޔ، وا༡ڎة ਵਦة ༟ڎد ႟၍ و૭ُ૏ٺ༱ڎم ،2, 3, 4, 5, 6, 7 ا༟৙৑ڎاد ݆݁ وا༡ڎ ༟ڎد আॻ༟ ොູٺިي أدَ؇ه دا߉ߵة ႟၍
اৎ৊ިۏިدة ا༟৙৑ڎاد ๤ཚب ༡؇ݬܭ ૭૏؇وي ๤๎ะ৙৑ا గጻዧݠًؕ ا৙৑رًأ۰ اෂීؤوس ؜ٷڎ اৎ৊ިۏިدة ا༟৙৑ڎاد ๤ཚب ༡؇ݬܭ

.ඔ൹ٺጝ጑ޙৎ৊ا ඔ൹ّا߉ߵᄴᄟا ሒᇭ દઊިۏިدৎ৊ا દઊاܳأڎد ᆇ୞୘ިع أو༥ڎ ،݆ஓ୷৙৑ا గጻዧݠًؕ ا৙৑رًأ۰ اෂීؤوس ؜ٷڎ

(A) 9 (B) 10 (C) 11 (D) 12 (E) 13

Question 18:
Evaluate the following product:

:ሒᇿ؇اܳٺ ا๤ཟܳب ༡؇ݬܭ اۋފص

( 3
√
4− 3

√
2 + 1)( 3

√
4 + 3

√
2 + 1)( 3

√
4− 1).

(A) 2 (B) 3 (C) 4 (D) 4 3
√
2− 1 (E) 2 3

√
4 + 1
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Question 19:
Bader, Nawaf, and Yasser each chose a positive integer. Each person multiplied
his number by each of the other two numbers, then subtracted the smaller product
from the larger product. Bader’s result was 1, and Nawaf’s result was 49. What
was Yasser’s result?

દઊاܳأڎد ݆݁ ٍ႟ّ၍ ሒᇭ ༟ڎده ๤ཟًب ܾዛዊ݁ وا༡ڎ ႟၍ ڢ؇م ݁ިۏٴً؇، ؇ً༲٭ොේ ༟ڎداً ๤ང؇ل و وَިاف ࢻࣖر ݆݁ ႟၍ اۊٺ؇ر

؇݁ ،49 َިاف ۰༶وཹྥ٭ ،1 ࢻࣖر ۰༶ཹྥ٭ ೑಻Ⴄ၍ ،ଫଊ܋৙৑ا ༇ຐ؇اܳٷ ݆݁ ا৙৑ݬ؞ݠ ༇ຐ؇اܳٷ ޗݠح ቕ቉ اරඝ৚৑ان، ؇ᆇᆅاۊٺ؇ر દઊᄳፁዧا
ل؇๤ང؟ ۰༶ཹྥ٭ ሒሃ

(A) 27 (B) 82 (C) 48 (D) 36 (E) 54

Question 20:
How many integer numbers k satisfy the following inequality?

اܳٺ؇ܳ٭۰؟ ۰਍ಱ؇ٺٴৎ৊ا ොຬگݑ k ොේ٭ں ༟ڎد ቕመ

(k + 10)(4− k)(k − 2)2 > 0

(A) 10 (B) 11 (C) 12 (D) 13 (E) 14
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Question 21:
We have a checkered tablecloth in which the sidelength of small squares is 1. A
rectangle is cut from this tablecloth such that the sides of the rectangle are parallel
to the sides of the squares, as shown in the figure. The total area of the white
part of the rectangle is 10. What is the perimeter of the rectangle?

݁ފٺޚ٭ܭ ڢݧ ቕቆ ،1 ଫଃݬ؞ ًؕਵਦ ႟၍ ݪܹؕ ޗިل (༇ຍاܳލޚݠ رڢأ۰ (૰૏ٴ۬ ਵਦًأ؇ت ሌᇿإ ྾ཏ݁گ ᄭᄟޗ؇و ؗޚ؇ء ؇਍ಱᄴᄟ

ሒሃ اৎ৊ފٺޚ٭ܭ ݆݁ اਃಸ৙৑ݥ ࠯࠵࠾ݞء اᆇᅹ৕৑؇ܳ٭۰ ۰༡؇ފৎ৊ا ،႟ၽاܳލ ሒᇭ ༃݁ިࡵ ި۱ პაႰ اৎ৊ݠًأ؇ت، ৙৑ݪఈఃع ل۰ ݁ިاز ۬༟ఈఃأݪ
اৎ৊ފٺޚ٭ܭ؟ ۱ڍا ො੼٭ޔ ި۱ ؇݁ ،10

(A) 12 (B) 14 (C) 16 (D) 18 (E) 20

Question 22:
Khalid wants to increase one of the numbers in the product 1447× 1448× 2025×
2030 by adding 1 (he can increase either 1447, 1448, 2025, or 2030). Which number
should he increase to make the new product as large as possible?

ل؇دة ز (ஓ୷ܝٷ۬ 1 ࿓؆ݪ؇ڣ۰ 1447× 1448× 2025× 2030 ا๤ཟܳب ༡؇ݬܭ ሒᇭ ا৙৑رڢ؇م أ༡ڎ ل؇دة ز ᄴᄟ؇༠ ߌߵࢴࣖ
ଫଊأ܋ اࠍ੊ڎࢴࣖ ا๤ཟܳب ༡؇ݬܭ ܳ٭۠أܭ ߌ߳ࢴࣖ أن ෠ຬص اᄳᄟي اෂීڢܾ ި۱ ؇݁ ،( 2030 أو 2025 أو 1448 أو 1447

ஓ୷ܝ݆؟ ؇݁

(A) 1447 (B) 1448 (C) 2025 (D) 2030 (E) It doesn’t matter which number is
increased.
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Question 23:
For a two-digit number n, both 154− n and 89− n are prime numbers. Find the
sum of the digits of n.

اܳأڎد أرڢ؇م ᆇ୞୘ިع أو༥ڎ أوܳ٭ً؇، ༟ڎداً 89− n و 154− n ݆݁ ႟၍ وႤ၍ن ඔ൹ਐ಻؇༠ ݆݁ ؇ً࿖ި݁ܝ ༟ڎداً n Ⴄ၍ن إذا
. n

(A) 13 (B) 14 (C) 15 (D) 16 (E) 17

Question 24:
Let f(x) = (ax2 + x+ 3)(ax2 + x+ 5). If f(−3) = −1 what is the value of f(3)?

f(3)؟ ڢ٭۰݄ ሒሃ ؇݁ f(−3) = −1 Ⴄ၍ن إذا ،f(x) = (ax2 + x+ 3)(ax2 + x+ 5) ܳ٭ܝ݆

(A) 1 (B) 3 (C) 7 (D) 15 (E) 35

Question 25:
Two integer numbers were added to the list [2, 2, 9, 15, 32] so that the range
doubled, while the average remained unchanged. What is the larger of the two
added numbers?

؇݁ ،ሒᇀ؇ފ੆اࠍ اৎ৊ٺިݿޔ ଫଃ؞ਐಱ ቕረ ྘ྲྀٷ݄؇ اৎ৊ڎى ّݯ؇؜ژ ොຳ٭ت [2, 2, 9, 15, 32] ۰ஓ୴؇اܳگ ሌᇿإ ඔ൹༲٭ොේ દઊڎد༟ أ֡ݪ٭ژ
اৎ৊ݯ؇ڣඔ൹؟ દઊاܳأڎد ଫଊأ܋ ި۱

(A) 42 (B) 44 (C) 46 (D) 48 (E) 50
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Question 26:
A camel starts at (0, 0) and moves as follows: It moves 1 unit right, 2 units up,
3 units left, 4 units down, then continues 5 units right, 6 units up, . . . (the first
seven moves are shown below). Find its coordinates after the 2025th move.

و༡ڎات 3 ቕ቉ ،আॻ༟ఋዳዧ ඔ൹ّڎ༡و ቕ቉ ஓ୷٭ٷً؇، وا༡ڎة و༡ڎة ౫౜దݠك :ሒᇿ؇ܳٺႤ၍ و౫౜దݠك (0, 0) اܳٷگޚ۰ ؜ٷڎ ᆇᅹܭ ਊಱڎأ

ݿٴؕ أول أدَ؇ه (لޙ۳ݠ وᄔჼ۱ا... ،আॻ༟ఋዳዧ و༡ڎات 6 ቕ቉ ஓ୷٭ٷً؇، و༡ڎات 5 კაჂل ቕ቉ ఋዳዧݿڰܭ، و༡ڎات 4 ቕ቉ ૭૏؇راً،

.2025 رڢܾ ᄎცݠ੆اࠍ ًأڎ ّ۬؇ਃುڎا༡إ أو༥ڎ Ⴄ၍රඞت)،

1

2

3

4

5

6

7(−4, 4) (3, 4)

(3,−2)(−2,−2)

(−2, 2) (1, 2)

(1, 0)

(A) (1013,−1012) (B) (1014,−1013) (C) (2025,−2024) (D) (2026,−2025)
(E) None of the above

Question 27:
Positive real numbers x, y, and t satisfy the following system. What is the value
of t?

t؟ ڢ٭۰݄ ሒሃ ؇݁ ،ሒᇿ؇اܳٺ اܳٷޙ؇م ොູگݑ t و y و x اৎ৊ިۏٴ۰ اࠍ੆گ٭گ٭۰ ا༟৙৑ڎاد

⎧
⎪⎨

⎪⎩

x2 = y2 + 6

(x+ y)(t− 1) = 30

(x− y)(t+ 1) = 16

(A) 8 (B) 9 (C) 10 (D) 80 (E) 81
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Question 28:
In the figure, pentagon ABCDE is formed by two overlapping rectangles. Based
on the labeled lengths in the diagram, what is the perimeter of the pentagon?

ሒᇭ ۰ොෘިৎ৊ا ا৙৑ޗިال আॻ༟ ً ਍ಸ؇ء ،ඔ൹ܹ༠݁ٺڎا ඔ൹ܹ݁ފٺޚ٭ ݆݁ ݁ܝިن ABCDE ๴ང؇৵৤ৠا ႟ၽاܳލ أدَ؇ه، ႟ၽاܳލ ሒᇭ
ا๴ང؇৵৤ৠ؟ ႟ၽاܳލ ො੼٭ޔ ި۱ ؇݁ ،྾ངීෂا

A

B C

E

F

D

16

12

(A) 70 (B) 72 (C) 74 (D) 84 (E) 109
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Question 29:
Let a and b be positive integers such that exactly three of the following statements
are true and one is false:

(1) a+ 7 is divisible by b.

(2) a = 5b+ 2.

(3) a+ b is divisible by 3.

(4) a+ 4b is a prime number.
Find the largest possible value of a+ b.

ووا༡ڎة ۰༲٭ොේ اܳٺ؇ܳ٭۰ اܳأٴ؇رات ݆݁ ً؇ܳݯٴޔ ؜ٴ؇رات ఈఃٔث أن ොຳ٭ت ݁ިۏٴ؇ن ොේ٭༲؇ن ༟ڎدان b و a ܳ٭ܝ݆
༠؇ޗ۰٪: ڣگޔ

. b আॻ༟ اܳگފ۰݄ لگٴܭ a+ 7 (1)

. a = 5b+ 2 (2)

.3 আॻ༟ اܳگފ۰݄ لگٴܭ a+ b (3)

.ሒᇿأو ༟ڎد a+ 4b (4)

.a+ b గጻዧگڎار ᆙᆘܝٷ۰ ڢ٭۰݄ ଫଊأ܋ أو༥ڎ

(A) 8 (B) 20 (C) 48 (D) 56 (E) 72

Question 30:
A square of sidelength 1 is dissected into 14 smaller squares, see below. Find the
area of the shaded square.

.ጵ጑ޙৎ৊ا اৎ৊ݠًؕ ۰༡؇݁ފ أو༥ڎ أدَ؇ه) ༃݁ިࡵ პაႰ) أݬ؞ݠ، ਵਦًأً؇ 14 ሌᇿإ ྾ّཏُڢ 1 ݪܹأ۬ ޗިل ًؕਵਦ

(A) 1

49
(B) 1

36
(C) 1

25
(D) 1

18
(E) 1

12
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Juniors Track Questions-Second Round
١ॴబոاڤ׭ ႞႖ຒۑिऻا - അ೪۳כոاڤר ڲۻոر ႞႖أ۰כ

Question 1:
In the figure below, ABCD is a square with side length 2. E is the midpoint of
CD and F lies on AC such that EF ⊥ AC. Find the length of AF .

ොຳ٭ت AC আॻ༟ ّگؕ F اܳٷگޚ۰ و ،CD ݁ٷٺݱژ َگޚ۰ ሒሃ E ،2 ݪܹأ۬ ޗިل ًؕਵਦ ABCD أدَ؇ه، ႟ၽاܳލ ሒᇭ

.AF ޗިل أو༥ڎ .EF ⊥ AC لܝިن

A

B C

D

E

F

Question 2:
Find the values of x and y that solve the following system of equations:

:ሒᇿ؇اܳٺ اৎ৊أ؇د৖৑ت َޙ؇م ොູگݑ มฆܳا y و x ڢࡗࡲ أو༥ڎ

⎧
⎨

⎩

x− 2025

x− 2026
=

y − 1447

y − 1448

x(y + 13) = y(x+ 30)
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Question 3:
Find the number of triples (x, y, z) of integers satisfying the following inequality:

اܳٺ؇ܳ٭۰: ۰਍ಱ؇ٺٴৎ৊ا ොູگݑ มฆܳا ۰༲اܳݱۜ٭ ا༟৙৑ڎاد ݆݁ (x, y, z) اܳټਃುఈః؇ت ༟ڎد أو༥ڎ

x2 + 2|y|+ 3|z| ≤ 8.

Question 4:
Let 1 = d1 < d2 < . . . < d15 = 144 be all the positive divisors of 144. Find the
sum

1

d1 + 12
+ . . .+

1

d15 + 12

as a fraction in its simplest form.

ا௯௫௵݄ިع أو༥ڎ .144 ይዧأڎد اৎ৊ިۏٴ۰ ྾ངاܳگިا ᆇᅹ٭ؕ 1 = d1 < d2 < . . . < d15 = 144 ܳٺܝ݆

1

d1 + 12
+ . . .+

1

d15 + 12

ݬިرة. أ૭૖ޔ আॻ༟ ๤ཏ܋ ݬިرة ሒᇭ

Question 5:
Each of the digits 1, 2, 3, 4, 5, 6, 7, 8, 9 is placed exactly once into the equality
squares

!!+!!+!+!+! =!!
so that the equation holds. Here, !! means a two-digit number and ! means
a one-digit number. Find all possible values of the two-digit number on the
right-hand side of equality.

أدَ؇ه اৎ৊ݠًأ؇ت ሒᇭ ً؇ܳݯٴޔ وا༡ڎة ਵਦة 1, 2, 3, 4, 5, 6, 7, 8, 9 ا৙৑رڢ؇م ݆݁ ႟၍ وݪؕ لࡤࡲ

!!+!!+!+!+! =!!
أو༥ڎ وا༡ڎة) ۰َ؇༠ ݆݁ ً ݁ܝިَ؇ ً ༟ڎدا ஓ୷ټܭ ! و ඔ൹ਐ಻؇༠ ݆݁ ً ݁ܝިَ؇ ً ༟ڎدا ஓ୷ټܭ !! (۱ٷ؇، ،ᄭᄟأ؇دৎ৊ا ౫౜ళگݑ ොຳ٭ت

اৎ৊ފ؇واة. ݆݁ ݆ஓ୷৙৑ا اܳޚݠف ሒᇭ ඔ൹ਐ಻؇༠ ݆݁ اည৊ܝިن ይዧأڎد اৎ৊݄ܝٷ۰ اܳگࡗࡲ ᆇᅹ٭ؕ
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Question 6:
In the diagram below, point Q lies on segment PC such that ∆APQ and ∆CPB
are congruent triangles. Let ∠BAC = ∠BCA = 37◦. Find ∠PAQ.

،ඔ൹݁ٺޚ؇ًگ ∆CPB و ∆APQ اৎ৊ټܹټ؇ن لܝިن ොຳ٭ت PC اৎ৊ފٺگ٭۰݄ اܳگޚأ۰ আॻ༟ ّگؕ Q اܳٷگޚ۰ أدَ؇ه، ႟ၽاܳލ ሒᇭ

.∠PAQ ل۰ اෑෂاو ڢ٭؇س أو༥ڎ ،∠BAC = ∠BCA = 37◦ ܳ٭ܝ݆

A

B

C

P

Q

Question 7:
More than 39%, but less than 40% of the members of a chess club are boys. If
one of the girls decided to leave the club, the percentage of boys would still be
under 40%, but if a new boy joined the club instead, the percentage would be at
least 40%. What is the smallest possible number of current members of the club?

اܳڰٺ٭؇ت إ༡ڎى ڢݠرت إذا ا৙৑و৖৑د. ݆݁ ܾ۱ ༇ຍاܳލޚݠ َ؇دي أ؜ݯ؇ء ݆݁ 40% ݆݁ أڢܭ وܳـܝ݆ ، 39% ݆݁ ଫ଒أ܋

،ዻዧذ ݆݁ ً ৖৑ࣖࢻ اܳٷ؇دي ሌᇿإ ༥ڎࢴࣖ ᄴᄟو ྾ཟَا إذا وܳـܝ݆ ، 40% ݆݁ أڢܭ ا৙৑و৖৑د ૭૙ٴ۰ ڣފٺޙܭ اܳٷ؇دي، ݁؞؇درة

اܳٷ؇دي؟ ሒᇭ ඔ൹ܳ٭؇੆اࠍ ఋዳዧ؜ݯ؇ء ᆙᆘܝ݆ ༟ڎد أݬ؞ݠ ި۱ ؇݁ ا৙৑ڢܭ. আॻ༟ 40% اܳྡྷފٴ۰ ڣފٺܝިن

Question 8:
The sum of 15 distinct numbers chosen from a set of 17 consecutive integers is
2026. Find all possible sets of such 17 consecutive integers.

۰༟ި݄௵௯௫ا ୒ୖڍه اৎ৊݄ܝٷ۰ اܳگࡗࡲ ᆇᅹ٭ؕ أو༥ڎ .2026 ᆇ୞୘ި؜۳ܾ ෛ੼ٺܹڰً؇ ༟ڎداً 15 ؇ዛዊ݁ ଫଃاۊٺ ،ሒᇿ؇݁ٺٺ ොේ٭ں ༟ڎد 17 ؇਍ಱᄴᄟ
.ሒᇿ؇݁ٺٺ ොේ٭ں ༟ڎد 17 ݆݁ اည৊ܝ۰َި
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Seniors Track Questions-Second Round
١ॴబոاڤ׭ ႞႖ຒۑिऻا - اڤ۾ץոب ڲۻոر ႞႖أ۰כ

Question 1:
In the figure below, we have two regular polygons. What is the measure of the
shaded angle?

اৎ৊ޙᄭፓ጑؟ ل۰ اෑෂاو ڢ٭؇س ި۱ ؇݁ ،ඔ൹݄݁ٷٺޙ ඔ൹݁ݯܹأ ؇਍ಱᄴᄟ أدَ؇ه، ႟ၽاܳލ ሒᇭ

?

Question 2:
Find all solutions x of:

:ᄭᄟأ؇دగጻዧ x اࠍ੆ߺࠊل ᆇᅹ٭ؕ أو༥ڎ

√
x− 1−

√
4x− 11 = 1

Question 3:
Let Sn = 12+22+· · ·+n2 denote the sum of the first n perfect squares. Recall that
this sum is given by the formula: Sn = n(n+1)(2n+1)

6 . Jumana lists, in increasing
order, all positive integers n for which Sn is divisible by 7. The sequence begins
3, 6, 7, · · · . What is the 2026th number in her list?

ألݯً؇ لأُޚް ا௯௫௵݄ިع ۱ڍا أن َأݠف ،ᄭᄥ݁Ⴄၽܳا اৎ৊ݠًأ؇ت ݆݁ n أول ᆇ୞୘ިع ި۱ Sn = 12 +22 + · · ·+ n2 ܳ٭ܝ݆
اܳٺݱ؇༟ڎي) (ً؇྘ོଫଐܳص n اৎ৊ިۏٴ۰ ۰༲اܳݱۜ٭ ا༟৙৑ڎاد ᆇᅹ٭ؕ ۰ً؇൞ശً ۰َ؇ᆇᅹ ڢ؇݁ب .Sn = n(n+1)(2n+1)

6 ً؇ܳگ؇༟ڎة:

ڢ؇ዛውஓ୴؇؟ ሒᇭ 2026 ߙߵ྘ོٴ۬ اᄳᄟي اܳأڎد ި۱ ؇݁ ،3, 6, 7, · · · ًـ اৎ৊ٺٺ؇ܳ٭۰ ਊಾڎأ ،7 আॻ༟ اܳگފ۰݄ لگٴܭ Sn ොຳ٭ت
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Question 4:
The floor function of x, denoted by ⌊x⌋, is the greatest integer less than or equal
to x. For example, ⌊3.14⌋ = 3, ⌊5

3⌋ = 1, and ⌊2⌋ = 2. Compute:

اৎ৊ټ؇ل، ݿྟ٭ܭ আॻ༟ ،x ૭૏؇وي أو ݆݁ أڢܭ ොේ٭ں ༟ڎد ଫଊأ܋ ሒሃ ،⌊x⌋ ًـ ؇ୖ୒ ਲ਼ਦُوߌߵ ،x ይዧأڎد اܳݱۜ٭ں اࠍ੊ݞء ᄭᄟدا
ڢ٭۰݄: اۋފص ،⌊2⌋ = 2 و ⌊5

3⌋ = 1 و ⌊3.14⌋ = 3

2026∑

n=1

⌊
(2n+ 1)2

n2

⌋
=

⌊
9

1

⌋
+

⌊
25

4

⌋
+

⌊
49

9

⌋
+ · · ·+

⌊
40532

20262

⌋
.

Question 5:
Find the digit corresponding to every letter in the sum:

SHAPE
+ I DEAS

KAUST

given that distinct letters refer to distinct digits, S < H < A < P < E, and
K > A > U > S > T .

:ሒᇿ؇اܳٺ ا௯௫௵݄ިع ሒᇭ රඞف ႟ၽܳ اৎ৊گ؇ًܭ اෂීڢܾ أو༥ڎ

SHAPE
+ I DEAS

KAUST

و ، S < H < A < P < E و ،9 ሌᇿإ 0 ݆݁ ෛ੼ٺܹڰ۰ ً أرڢ؇݁؇ ஓ஄ټܭ ا௰௯௫ٺܹڰ۰ اࠍ੆ݠوف ً؊ن ً ؇గఒ༟
.K > A > U > S > T

Question 6:
Let ∆ABC be a triangle and D be a point inside it such that ∠DBC = ∠BCA
and ∠DCB = ∠BAC. A line passing through D and parallel to BC intersects
AB at E and AC at F . Given that DB = 3, BC = 6, and the area of ∆DBC is
8, calculate the area of ∆AEF .

݁ފٺگࡗࡲ ஓ୷ݠ ،∠DCB = ∠BAC و ∠DBC = ∠BCA ොຳ٭ت ᄩᄥ༠ࢻࣖا َگޚ۰ D و ݁ټܹټ؇ً، ∆ABC ܳ٭ܝ݆
اৎ৊ټܹت ۰༡؇و݁ފ BC = 6 و DB = 3 Ⴄ၍ن إذا ،F ሒᇭ AC و E ሒᇭ AB ܳ٭گޚؕ BC لިازي و D ଫଊ༟

.∆AEF اৎ৊ټܹت ۰༡؇݁ފ ڣ؇ۋފص ،8 ሒሃ ∆DBC
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Question 7:
A multiplicative triangle is a triangular array of positive integers in which the
product of any two adjacent numbers in a row equals the number directly above
them. The following is an example of a multiplicative triangle of size 4 starting
with 960:

960
12 80

3 4 20
3 1 4 5

Find the number of multiplicative triangles of size 5 starting with 2025.

દઊور؇༶݁ٺ દઊڎد༟ أي ๤ཚب ༡؇ݬܭ ؇ዛዀڣ لܝިن اৎ৊ިۏٴ۰، ۰༲اܳݱۜ٭ ا༟৙৑ڎاد ݆݁ ݁ټܹټ٭۰ ߙߵ྘ོٴ۰ ި۱ ا๤ཟًܳـ޶" "اৎ৊ټܹت

:960 ً؇ܳأڎد ਊಱڎأ 4 ܾ፳፞༕ا ݆݁ ሒᇀ๤ཚ ৎ৊ټܹت ݁ټ؇ل ঌॻل ڣ٭݄؇ ݁ٴ؇๤ཇة، ڣިڢ۳݄؇ اৎ৊ިۏިد ይዧأڎد ً ل؇ ݁ފ؇و ؇݁ ݬژ ሒᇭ

960
12 80

3 4 20
3 1 4 5

.2025 ً؇ܳأڎد ਊಾڎأ มฆܳوا 5 ܾ፳፞༕ا ݆݁ ۰ਃಸ๤ཟܳا اৎ৊ټܹټ؇ت ༟ڎد أو༥ڎ

Question 8:
Let a, b, c be distinct real numbers such that b

a + c
b +

a
c = 3. What is the largest

possible value of a
b +

b
c +

c
a?

a؟
b +

b
c +

c
a ܳـ ᆙᆘܝٷ۰ ڢ٭۰݄ ଫଊأ܋ ሒሃ ؇݁ ، b

a +
c
b +

a
c = 3 ොຳ٭ت ෛ੼ٺܹڰ۰ ۋگ٭گ٭۰ ً أ༟ڎادا a, b, c ܳٺܝ݆
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Juniors Track Answer Key - First Round
ᅽᅰوॊूا ႞႖ຒۑिऻا - അ೪۳כոاڤר ڲۻոر إոּոຖت

1. D

2. D

3. D

4. B

5. D

6. D

7. D

8. C

9. E

10. B

11. B

12. C

13. B

14. A

15. A

16. A

17. C

18. E

19. D

20. D

21. B

22. D

23. D

24. B
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Seniors Track Answer Key - First Round
ᅽᅰوॊूا ႞႖ຒۑिऻا - اڤ۾ץոب ڲۻոر إոּոຖت

1. D

2. C

3. D

4. C

5. B

6. A

7. C

8. E

9. D

10. E

11. A

12. C

13. B

14. C

15. B

16. D

17. D

18. B

19. C

20. C

21. D

22. A

23. C

24. E

25. A

26. A

27. B

28. D

29. D

30. B
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Solutions to Juniors Track Questions-First Round
ᅽᅰوॊूا ႞႖ຒۑिऻا - അ೪۳כոاڤר ڲۻոر ႞႖أ۰כ ຒݫݻل

Question 1
The sides of a rectangle are 10 cm and 12 cm. A square has the same perimeter as

this rectangle. What is the length of a side of the square?

اৎ৊ݠًؕ؟ ݪܹؕ ޗިل ؇݁ اৎ৊ފٺޚ٭ܭ، ۱ڍا ො੼٭ޔ َڰݴ ᄩᄟ ًؕਵਦو ،྾ང 12 و ྾ང 10 ሒሃ ݁ފٺޚ٭ܭ أݪఈఃع أޗިال

12 cm

10
cm

? cm

Solution to Question 1:
Perimeter of the rectangle is 2(10+12) = 44 cm. Then the side of the square is 44 : 4 = 11
cm, because they have the same perimeter.

:1 اڤۻ܎ال ຒڞ

ا௱௯௫٭ޔ. َڰݴ ܾዛኗᄴᄟ ৙৑ن ྾ང 44
4 = 11 ި۱ اৎ৊ݠًؕ ݪܹؕ ޗިل إذاً 2(10 + 12) = 44 ި۱ اৎ৊ފٺޚ٭ܭ ො੼٭ޔ

Solution link اࠍ੆ܭ راًޔ
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Question 2
In which of the following numbers is the number of odd digits even?

زوۏ٭ً؇؟ اܳڰݠدل۰ اࠍ੅؇َ؇ت ༟ڎد لܝިن اܳٺ؇ܳ٭۰ ا༟৙৑ڎاد ݆݁ أي ሒᇭ

Solution to Question 2:
In 12435, we have three odd digits, i.e, 1, 3, 5. In 821563, we have three odd digits,
i.e., 1, 5, 3. In 95819632, we have five odd digits, i. e., 9, 5, 1, 9, 3. In 80753941, we
have five odd digits, i. e., 7, 5, 3, 9, 1. Finally, in 87556931, we have six odd digits, i.e.,
7, 5, 5, 9, 3, 1.

:2 اڤۻ܎ال ຒڞ

ሒᇭو .1, 5, 3 ሒሃو ڣݠدل۰ ༠؇َ؇ت ఈఃٔث ؇਍ಱᄴᄟ 821563 ሒᇭو .1, 3, 5 ሒሃو ڣݠدل۰ ༠؇َ؇ت ఈఃٔث ؇਍ಱᄴᄟ 12435 ሒᇭ
ሒሃو ڣݠدل۰ ༠؇َ؇ت ᆇᅴݴ ؇਍ಱᄴᄟ 80753941 ሒᇭو .9, 5, 1, 9, 3 ሒሃو ڣݠدل۰ ༠؇َ؇ت ᆇᅴݴ ؇਍ಱᄴᄟ 95819632

اܳأڎد إذاً زوሒᇚ؛ ༟ڎدٌ و۱ި ،7, 5, 5, 9, 3, 1 ሒሃو ڣݠدل۰ ༠؇َ؇ت ݿب ؇਍ಱᄴᄟ 87556931 ሒᇭ وأଫଃ༠اً .7, 5, 3, 9, 1
.87556931 ި۱ اৎ৊ޚߺࠊب

Solution link اࠍ੆ܭ راًޔ
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Question 3
Ahmad usually takes 20 minutes to get to school. On the other hand, Khalid takes

30 minutes to get to school. On a certain day, Ahmad took 30% more time than usual
to get to school, while Khalid took 15% less time than usual. Which of the following is
correct?

إ༡ڎى ሒᇭ اৎ৊ڎرݿ۰. ሌᇿإ ܳߺࠊݬިل دڢ٭گ۰ 30 ᄴᄟ؇༠ ૭૏ٺ؞ݠق اৎ৊گ؇ًܭ ሒᇭ اৎ৊ڎرݿ۰، ሌᇿإ ܳߺࠊݬިل دڢ٭گ۰ 20 أᆇᅵڎ ૭૏ٺ؞ݠق ؇݁ ༟؇دةً

15% ྲྀྡྷފٴ۰ أڢܭ وڢٺً؇ ᄴᄟ؇༠ اݿٺ؞ݠق ྘ྲྀٷ݄؇ اৎ৊ڎرݿ۰، ሌᇿإ ܳߺࠊݬިل اৎ৊أٺ؇د ݆݁ 30% ྲྀྡྷފٴ۰ أޗިل وڢٺً؇ أᆇᅵڎ اݿٺ؞ݠق ا৙৑ل؇م،

ොේ٭۰༲؟ اܳٺ؇ܳ٭۰ اܳأٴ؇رات أي اৎ৊أٺ؇د. ݆݁

Solution to Question 3:
On that day, Ahmad takes 20 + (0.3) · 20 = 26 minutes to get to school. On the other
hand, Khalid takes 30− (0.15) · 30 = 25.5 minutes to get to school. Thus, Khalid arrives
0.5 minutes earlier.

:3 اڤۻ܎ال ຒڞ

ᄴᄟ؇༠ اݿٺ؞ݠق أරඝى َ؇ۋ٭۰ و݆݁ اৎ৊ڎرݿ۰. ሌᇿإ ܳߺࠊݬިل دڢ٭گ۰ 20 + (0.3) · 20 = 26 أᆇᅵڎ اݿٺ؞ݠق اܳ٭ިم ዻዧذ ሒᇭ

دڢ٭گ۰. 0.5 ًـ أᆇᅵڎ ڢٴܭ ᄴᄟ؇༠ لݱܭ إذاً اৎ৊ڎرݿ۰. ሌᇿإ ܳߺࠊݬިل دڢ٭گ۰ 30− (0.15) · 30 = 25.5

Solution link اࠍ੆ܭ راًޔ
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Question 4
Notebooks were made in three colors: red, gray, and blue. The number of red

notebooks is six less than the total number of blue and gray notebooks. Also, the number
of gray notebooks is ten less than the total number of red and blue notebooks. How many
blue notebooks were made?

༟ڎد و واෂී݁؇دل۰، اෑෂرڢ؇ء اᄴᄟڣ؇ߙߵ ᆇ୞୘ިع ݆݁ ૭૖ٺ۰ أڢܭ ا৵৥ৠݠاء اᄴᄟڣ؇ߙߵ ༟ڎد وأزرق، ور݁؇دي أᆇᅵݠ أܳިان: ۰ٔఈః਒ಸ دڣ؇ߙߵ ݬُٷأب

ݬُٷأب؟ มฆܳا اෑෂرڢ؇ء اᄴᄟڣ؇ߙߵ ༟ڎد ቕመ واෑෂرڢ؇ء، ا৵৥ৠݠاء اᄴᄟڣ؇ߙߵ ᆇ୞୘ިع ݆݁ ًأ๤དྷة أڢܭ اෂී݁؇دل۰ اᄴᄟڣ؇ߙߵ

Solution to Question 4:
Let r, g, and b be the numbers of red, gray and blue notebooks, respectively. We then
obtain the system of equations r = g+ b− 6, g = r+ b− 10. By adding the two relations
and canceling r and g from both sides, we obtain 2b− 16 = 0, hence b = 8.

:4 اڤۻ܎ال ຒڞ

r = g+ b− 6 ඔ൹أ؇دܳٺৎ৊ا َޙ؇م আॻ༟ ොຶݱܭ ؜ٷڎࢱٍࣕ ا྘ོଫଐܳص. আॻ༟ واෑෂرڢ؇ء واෂී݁؇دل۰ ا৵৥ৠݠاء اᄴᄟڣ؇ߙߵ أ༟ڎاد b و g و r ܳٺܝ݆
.b = 8 و݁ٷ۬ ،2b− 16 = 0 আॻ༟ ොຶݱܭ ᄭᄟأ؇دৎ৊ا ሒᇭޗݠ ݆݁ g و r و༡ڍف ඔ൹ڢٺఈఃاܳأ ؕᆇ໶ໜ .g = r + b− 10 و

Solution link اࠍ੆ܭ راًޔ
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Question 5
There are three cups on a table. The first cup is full of water; the other two are

empty. Ali pours half of the water from the first cup into the second. Then he pours half
of the water from the second cup into the third. Finally, he pours half of the water from
the third cup into the first. What percentage of the first cup is filled with water at the
end?

ا৙৑ول اܳـܝިب ݆݁ اৎ৊؇ء َݱژ ঌॻ༟ ૭૏ܝص ڣ؇ر༚؇ن، واරඝ৚৑ان ً؇ৎ৊؇ء، ঊॻٺᆙᆘ ا৙৑ول اܳـܝިب ،ᄭᄟޗ؇و আॻ༟ أ܋ިاب ۰ٔఈఃٔ ۱ٷ؇ك

ا৙৑ول، ሒᇭ اܳټ؇ܳت اܳـܝިب ݆݁ اৎ৊؇ء َݱژ ૭૏ܝص وأଫଃ༠اً اܳټ؇ܳت، ሒᇭ ሒᇃ؇اܳټ اܳـܝިب ݆݁ اৎ৊؇ء َݱژ ૭૏ܝص ቕ቉ ،ሒᇃ؇اܳټ ሒᇭ
اዛዊܳ؇ل۰؟ ሒᇭ ً؇ৎ৊؇ء ا৙৑ول اܳـܝިب ৖৑݁ٺఈఃء ل۰ ި٪ৎ৊ا اܳྡྷފٴ۰ ሒሃ ؇݁

Solution to Question 5:
At the beginning, the percentage of the water in the cups was (100, 0, 0). Then we get
the following,

(100, 0, 0) → (50, 50, 0) → (50, 25, 25) → (62.5, 25, 12.5).

At the end, 62.5% of the first cup is filled with water.

:5 اڤۻ܎ال ຒڞ

:আॻ༟ ොຶݱܭ ቕ቉ .(100, 0, 0) ሒሃ ا৙৑܋ިاب ሒᇭ اৎ৊؇ء ૭૙ص ೑಻Ⴄ၍ اܳٴڎال۰ ሒᇭ

(100, 0, 0) → (50, 50, 0) → (50, 25, 25) → (62.5, 25, 12.5).

ً؇ৎ৊؇ء. ᆙᆘٺܹ٪ً؇ ا৙৑ول اܳـܝިب ݆݁ 62.5% لܝިن اዛዊܳ؇ل۰ ሒᇭ

Solution link اࠍ੆ܭ راًޔ
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Question 6
Hamza listed the first 20 positive integers that are not divisible by either 2 or 3 in

increasing order. The sequence begins with the numbers below. Determine the 20th term
of this sequence.

ً؇༟৙৑ڎاد اৎ৊ٺٺ؇ܳ٭۰ ਊಾڎأ ّݱ؇༟ڎي، ྘ོଫଐًص 3 أو 2 আॻ༟ اܳگފ۰݄ ّگٴܭ ৖৑ มฆܳا ݁ިۏٴً؇ ؇ً༲٭ොේ ༟ڎداً 20 أول ۰ً؇൞ശً ᆇᅵݞة ڢ؇م

اৎ৊ٺٺ؇ܳ٭۰. ۱ڍه ሒᇭ દઊ๤དྷاܳأ اܳأڎد ༡ڎد ً؇৙৑ݿڰܭ، اܳޙ؇۱ݠة

1, 5, 7, 11, 13, . . .

Solution to Question 6:
Solution 1: The first 20 positive integers that are not divisible by 2 or 3 are:

1, 5, 7, 11, 13, 17, 19, 23, 25, 29, 31, 35, 37, 41, 43, 47, 49, 53, 55, 59.

Hence, the 20th term is 59.

Solution 2: The terms of odd index and the terms of even index each separately
form an arithmetic sequence with common difference 6 as follows:

1, 7, 13, 19, . . .

5, 11, 17, 23, . . .

For the 20th term of the sequence, we must look at the 10th term of the arithmetic
sequence formed by the terms of even index, which is 5 − 1 · 6 + 10 · 6 = 59, since 5 is
the first term and 6 is the common difference.

Solution 3. Let n be the 20th number, and A2 and A3 be the sets of numbers
from 1 to n that are divisible by 2 and 3, respectively. Then the total number of those
that are not divisible by 2 or 3, is

n− |A2 ∪A3| = n− |A2|− |A3|+ |A2 ∩A3| = n−
⌊n
2

⌋
−
⌊n
3

⌋
+
⌊n
6

⌋
= 20.

Using x − 1 < ⌊x⌋ ≤ x, we get that the last expression is strictly between n

3
− 1 and

n

3
+ 2. This implies 54 < n < 63 or n = 55, 59, 61. Only n = 59 satisfies the above

equation.

:6 اڤۻ܎ال ຒڞ

:ሒሃ 3 أو 2 আॻ༟ اܳگފ۰݄ لگٴܭ ৖৑ ݁ިۏٴً؇ ؇ً༲٭ොේ ༟ڎداً 20 أول :1 اࠍ੆ܭ

1, 5, 7, 11, 13, 17, 19, 23, 25, 29, 31, 35, 37, 41, 43, 47, 49, 53, 55, 59.

.59 ި۱ 20 اܳـ اࠍ੆ڎ إذاً
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პაႰ 6 اৎ৊ލଫଐك ڣݠڢ۳؇ ۰ਃಸ؇ۋފ ݁ٺٺ؇ܳ٭۰ ༡ڎة আॻ༟ ᕛ႟ّ၍ اෑෂوۏ٭۰ ۰ਊಾීෂا و༡ڎود اܳڰݠدل۰ ۰ਊಾීෂا ༡ڎود ႟ၽ૰૜ :2 اࠍ੆ܭ
:ঌॻل

1, 7, 13, 19, . . .

5, 11, 17, 23, . . .

و۱ި اෑෂوۏ٭۰، ೞಾීෂا ༡ڎود ݆݁ اည৊ܝ۰َّި ۰ਃಸ؇ފ੆اࠍ اৎ৊ٺٺ؇ܳ٭۰ ݆݁ 10 اܳـ اࠍ੆ڎ ሌᇿإ ਍಻ޙݠ اৎ৊ٺٺ؇ܳ٭۰، ݆݁ 20 اܳـ اࠍ੆ڎ আॻ༟ ࠯࠵࠺ݱިل
اৎ৊ލଫଐك. اܳڰݠق ި۱ و6 ا৙৑ول اࠍ੆ڎ ި۱ 5 ৙৑ن ،5− 1 · 6 + 10 · 6 = 59

มฆܳا n ሌᇿإ 1 ݆݁ ا༟৙৑ڎاد มฆި؜ᆇ୞୘ A3 و A2 وܳٺܝ݆ ،۰ஓ୴؇اܳگ ۱ڍه ሒᇭ 20 رڢܾ اܳأڎد ި۱ n ܳ٭ܝ݆ :3 اࠍ੆ܭ

ި۱ 3 أو 2 আॻ༟ اܳگފ۰݄ ّگٴܭ ৖৑ มฆܳا ا༟৙৑ڎاد ༟ڎد لܝިن ؜ٷڎࢱٍࣕ ا྘ོଫଐܳص. আॻ༟ و3 2 আॻ༟ اܳگފ۰݄ ّگٴܭ

n− |A2 ∪A3| = n− |A2|− |A3|+ |A2 ∩A3| = n−
⌊n
2

⌋
−
⌊n
3

⌋
+
⌊n
6

⌋
= 20.

54 < n < 63 لأޚ޶ و۱ڍا .
n

3
+ 2 و

n

3
− 1 ඔ൹ً ڢޚأً؇ لگؕ ଫଃ༠৙৑ا ଫଃاܳٺأٴ أن ෠ຶڎ x− 1 < ⌊x⌋ ≤ x وً؇ݿٺ༱ڎام

.n = 59 ި۱ أఈః༟ه ᄭᄟأ؇دৎ৊ا ොຬگݑ اᄳᄟي واܳިۋ٭ڎ .n = 55, 59, 61 أي

Solution link اࠍ੆ܭ راًޔ
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Question 7
How many two-digit positive integers are there such that the units digits and the tens

digits differ by at most 1?

1؟ ؜݆ اܳأ๤དྷات ورڢܾ ا༡৚৑؇د رڢܾ ඔ൹ً اܳڰݠق ߌ߳ࢴࣖ ৖৑ ොຳ٭ت ඔ൹ਐ಻؇༠ ݆݁ اည৊ܝ۰َި اৎ৊ިۏٴ۰ ۰༲اܳݱۜ٭ ا༟৙৑ڎاد ༟ڎد ቕመ

Solution to Question 7:
Let the two-digit number be ab where a and b are the tens and the units digits. Then we
have three cases:

• a = b, which gives the numbers 11, 22, 33, . . . , 99 and they are 9 numbers.

• a = b+ 1, which gives the numbers 10, 21, 32, . . . , 98 and they are 9 numbers.

• a+ 1 = b, which gives the numbers 12, 23, 34, . . . , 89 and they are 8 numbers.

Thus, the final answer is 9 + 9 + 8 = 26.

:7 اڤۻ܎ال ຒڞ

৖৑؇༡ت: ఈఃٔث ؇਍ಱᄴᄟ ا༡৚৑؇د. رڢܾ b و اܳأ๤དྷات رڢܾ a ۋ٭ت ab ި۱ ඔ൹ਐ಻؇༠ ݆݁ اည৊ܝިنّ اܳأڎد أن ܳٷڰݠض

.9 و༟ڎد۱؇ 11, 22, 33, . . . , 99 ا༟৙৑ڎاد আॻ༟ ڣٷۜݱܭ ،a = b •

.9 و༟ڎد۱؇ 10, 21, 32, . . . , 98 ا༟৙৑ڎاد আॻ༟ ڣٷۜݱܭ ،a = b+ 1 •

.8 و༟ڎد۱؇ 12, 23, 34, . . . , 89 ا༟৙৑ڎاد আॻ༟ ڣٷۜݱܭ ،a+ 1 = b •

.9 + 9 + 8 = 26 ި۱ اࠍ੊ިاب إذاً

Solution link اࠍ੆ܭ راًޔ
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Question 8
At a party, 36 pieces of chocolate, 18 cakes, and 24 candies are to be divided equally

among children (using all items, with each child receiving the same number of each item).
What is the greatest possible number of children?

ᆇᅹ٭ؕ (ً؇ݿٺ༱ڎام ا৙৑ޗڰ؇ل ඔ൹ً ً؇ܳྥފ؇وي ༡ߺࠊى ڢޚأ۰ 24 و ᄎჼ܋أ 18 و ۰ّ৖৑ިި܋ ނ ڢޚأ۰ 36 ྾ཏُݿٺگ ،؇݁ ᄭᄥۋڰ ሒᇭ

اࠍદઊ๤ཚ؇੆؟ ا৙৑ޗڰ؇ل ݆݁ ᆙᆘܝ݆ ༟ڎد ଫଊأ܋ ި۱ ؇݁ ݬٷژ)، ႟၍ ݆݁ َڰފ۬ اܳأڎد আॻ༟ ޗڰܭ ႟၍ ොຬݱܭ وොຳ٭ت ا৙৑ݬٷ؇ف،

Solution to Question 8:
The number of children must divide 36, 18, and 24 without remainder. Therefore the
greatest possible number of children attending is gcd(36, 18, 24) = 6.

:8 اڤۻ܎ال ຒڞ

ި۱ ا৙৑ޗڰ؇ل ݆݁ ᆙᆘܝ݆ ༟ڎد ଫଊأ܋ ڣ؆ن ዻዧᄳᄟ ً؇قٍ. دون 24 و 18 و 36 ༟ఋዳዧڎاد ؇ًᆙᆊ؇ڢ ا৙৑ޗڰ؇ل ༟ڎد لܝިن أن ෠ຬص
.gcd(36, 18, 24) = 6

Solution link اࠍ੆ܭ راًޔ
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Question 9
A contest contains 30 problems. Each correct answer is worth 4 points, and 1 point is

deducted for each incorrect answer. No points are given for unanswered problems. Salma
scored 86 points and left exactly one problem unanswered. How many problems did she
answer incorrectly?

ّأُޚް ৖৑ ༠؇ޗ۰٪. ۰ً؇༥إ ႟ၽܳ وا༡ڎة َگޚ۰ ྾ཡۊ لࡤࡲ و َگ؇ط، 4 ૭૜؇وي ۰༲٭ොේ ۰ً؇༥إ ႟၍ ،ً৖৑ݿޝا 30 আॻ༟ ݁ފ؇ًگ۰ ොູٺިي

༟ڎد ؇݁ ،۰ً؇༥إ دون ً؇ܳݯٴޔ ً وا༡ڎا ً ৖৑ݿޝا ܋ߵب وߙ َگޚ۰ 86 আॻ༟ ްగఒݿ ۋݱܹب ،؇ዛዀܹ༟ ۰ً؇༥৕৑ا ّࡤࡲ ቕረ มฆܳا ᄭᄥ٪ݿఋዳዧ َگ؇ط أي

༠؇ޗ޴؟ ႟ၽ૰૖ ؇ዛዊ؜ ೑ಸ؇༥أ มฆܳا ᄭᄥ٪ݿ৙৑ا

Solution to Question 9:
Let c be the number of her correct answers. Then, the number of incorrect answers is
30− 1− c = 29− c. The total score is given by:

4c− (29− c) = 86

4c− 29 + c = 86

5c = 86+29

5c = 115

c = 115 : 5 = 23

Thus, Salma answered 30− 1− 23 = 6 problems incorrectly.

:9 اڤۻ܎ال ຒڞ

ًـ: اၯၽܳ٭۰ ۰༥رᄴᄟا وّأُޚް .30− 1− c = 29− c ި۱ اࠍ੅؇ޗ۰٪ ا༥৕৑؇ً؇ت ༟ڎد إذاً .۰༲اܳݱۜ٭ ا༥৕৑؇ً؇ت ༟ڎد c ܳ٭ܝ݆

4c− (29− c) = 86

4c− 29 + c = 86

5c = 86+29

5c = 115

c = 115 : 5 = 23

༠؇ޗ۰٪. ً ۰ً؇༥إ ᄭᄥ٪أݿ 30− 1− 23 = 6 ؜݆ ೑ಸ؇༥أ ްగఒݿ ڣ؆ن ሒᇿ؇وً؇ܳٺ

Solution link اࠍ੆ܭ راًޔ
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Question 10
Maryam has five banknotes, valued 1, 5, or 10 riyals. She has at least one banknote

from each of the three values. Given that the total value of these banknotes is 22 riyals,
how many 5-riyal notes does she have?

ᆇ୞୘ިع Ⴄ၍ن إذا ڣ۰٪. ႟၍ ݆݁ ا৙৑ڢܭ আॻ༟ وا༡ڎة ورڢ۰ ؇ዛኗᄴᄟ ل؇৖৑ت. ر 10 و 5 و 1 ڣ٪؇ت ݆݁ َگڎل۰ أوراق ᆇᅴݴ ቕሹਵਦ ؕ݁

ل؇৖৑ت؟ ر 5 ڣ۰٪ ݆݁ ؇ዛኗᄴᄟ มฆܳا ا৙৑وراق ༟ڎد ؇ᆇᅫ ،ً৖৑؇ل ر 22 ا৙৑وراق ۱ڍه ڢ٭۰݄

Solution to Question 10:
Let a+1, b+1, c+1 be the number of 1-riyal, 5-riyal, and 10-riyal banknotes, respectively,
where a, b, c are non-negative integers. Since she has five banknotes, a+ b+ c = 5− (1+
1 + 1) = 2. Since the total value is 22 riyals, a+ 5b+ 10c = 22− (1 + 5 + 10) = 6. The
second equation reveals that c = 0, then the two equations a + b = 2 and a + 5b = 6
together imply a = b = 1. Hence, Maryam has b+ 1 = 2 banknotes valued 5 riyals.

:10 اڤۻ܎ال ຒڞ

a, b, c ۋ٭ت ا྘ོଫଐܳص، আॻ༟ ل؇৖৑ت ر 10 و 5 و 1 ڣ٪؇ت ݆݁ اܳٷگڎل۰ ا৙৑وراق أ༟ڎاد c + 1 و b + 1 و a + 1 ܳٺܝ݆
ᆇ୞୘ިع أن ؇ஓ୾و .a+ b+ c = 5− (1 + 1 + 1) = 2 ڣ؆ن َگڎل۰ أوراق ᆇᅴݴ ݁أ۳؇ أن ؇ஓ୾ ݿ؇ܳٴ۰. ଫଃ༚ ۰༲٭ොේ أ༟ڎاد

إن ቕ቉ ،c = 0 أن ૭૙ྥٷٺھ ۰ਃ಻؇اܳټ ᄭᄟأ؇دৎ৊ا و݆݁ .a+ 5b+ 10c = 22− (1 + 5 + 10) = 6 ڣ؆ن ً ৖৑؇ل ر 22 ؇ዛው݄ڢ٭

ل؇৖৑ت. ر 5 ڣ۰٪ ݆݁ ورڢٺ؇ن b+ 1 = 2 ቕሹਵਦ ᄴᄟى إذاً .a = b = 1 ّأޚ٭؇ن a+ 5b = 6 و a+ b = 2 ඔ൹أ؇دܳٺৎ৊ا

Solution link اࠍ੆ܭ راًޔ
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Question 11
A rectangle is divided into 4 smaller rectangles, see below. The perimeters of

rectangles A and B are 10 cm and 20 cm, respectively. Find the perimeter of the large
rectangle.

ا྘ོଫଐܳص، আॻ༟ ྾ང 20 و ྾ང 10 ި۱ B و A ඔ൹ܹފٺޚ٭ৎ৊ا ො੼٭ޔ أدَ؇ه، ႟ၽاܳލ ሒᇭ პაႰ أݬ؞ݠ ݁ފٺޚ٭ఈఃت 4 ሌᇿإ ݁ފٺޚ٭ܭ ྾ّཏُڢ

.ଫଃاܳـܝٴ اৎ৊ފٺޚ٭ܭ ො੼٭ޔ ڣ؊و༥ڎ

A

B

Solution to Question 11:
Since each side of rectangles A and B matches in length with a segment of the large
rectangle’s sides (as shown by the same colors), the total length of all their sides together
equals the perimeter of the large rectangle. Thus, 10 + 20 = 30 cm.

A

B

:11 اڤۻ܎ال ຒڞ

،(۰ዛኞ؇ྥލৎ৊ا ا৙৑ܳިان ࣁࣖل პაႰ) ଫଃاܳـܝٴ اৎ৊ފٺޚ٭ܭ أݪఈఃع ݆݁ ڢޚأ۰ ޗިل ૭૏؇وي B و A ඔ൹ܹފٺޚ٭ৎ৊ا ௧ਤܹݪ ݆݁ ݪܹؕ ႟၍ أن ؇ஓ୾

.྾ང 10 + 20 = 30 ዻዧᄳᄟ .ଫଃاܳـܝٴ اৎ৊ފٺޚ٭ܭ ො੼٭ޔ ૭૏؇وي ݁أً؇ أݪఈః؜۳݄؇ ᆇᅹ٭ؕ أޗިال ᆇ୞୘ިع ڣ؆ن

A

B
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Question 12
Saad invited Ahmad for Iftar. Ahmad wants to stop at a dessert shop first. Using the

map showing travel times between locations, determine when Ahmad arrives at Saad’s
house if he leaves 30 minutes before Iftar and takes the fastest route via the dessert shop.

اܳٺٷگܭ أوڢ؇ت ༃ّިࡵ มฆܳا لޚ۰ اࠍ੅ݠ ً؇ݿٺ༱ڎام ،ً৖৑أو ل؇ت اࠍ੆ߺࠊ ො੼ܭ ؜ٷڎ اܳٺިڢژ أᆇᅵڎ ߌߵࢴࣖ إڣޚ؇ر، وۏٴ۰ ሌᇿإ أᆇᅵڎ ݿأڎ ؇༟د

उइࣲܭ ஓ୷ݠ لݑ ޗݠ أ๤ངع ጥ጑وݿ دڢ٭گ۰ 30 ًـ ا৕৑ڣޚ؇ر وڢب ڢٴܭ ༚؇در إذا ݿأڎ ଩଍݁ل ሌᇿإ أᆇᅵڎ لݱܭ ปฆ݁ ༡ڎد اৎ৊ިاڢؕ، ඔ൹ً
ل؇ت. اࠍ੆ߺࠊ

أᆇᅵڎ ଩଍݁ل
A: Ahmad’s House

݁ފ༶ڎ
B: Mosque

وڢިد ො੼ޚ۰
C: Gas Station

݁؇ر܋ب ݿިߓߵ
D: Supermarket

ل؇ت اࠍ੆ߺࠊ ො੼ܭ
E: Dessert Shop

෠ູ؇ري ஼ணਵਦ
F: Mall

݁گ۳ް
G: Cafe

݁ڎرݿ۰
H: School

ݿأڎ ଩଍݁ل
I: Saad’s House

10 10 9

10

5 4

20

8

11

12

11

9

8

10

Solution to Question 12:
The fastest route from A to E is A → C → E which takes 14 minutes. Then, the fastest
route from E to I is E → B → I, which takes 17 minutes. So the trip takes 31 minutes
in total, which is 1 minute after Iftar.

:12 اڤۻ܎ال ຒڞ

E → B → I ި۱ I ሌᇿإ E ݆݁ لݑ ޗݠ أ๤ངع إن ቕ቉ دڢ٭گ۰. 14 و૭૏ٺ؞ݠق A → C → E ި۱ E ሌᇿإ A ݆݁ لݑ ޗݠ أ๤ངع

وا༡ڎة. ࢻࣖڢ٭گ۰ ا৕৑ڣޚ؇ر وڢب ًأڎ أᆇᅵڎ لݱܭ أي ً؇௯௫௵݄ިع، دڢ٭گ۰ 31 ᄭᄥ༡ීෂا ૭૜ٺ؞ݠق إذاً دڢ٭گ۰. 17 و૭૏ٺ؞ݠق
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50



Questions and Solutions 2025-2026

Question 13
How many three-digit numbers consist of digits 1, 2, 3, 4, 5, 6 and contain the digit 3

(digits may repeat)?

ا৙৑رڢ؇م)؟ ଲ୍ّار (ஓ୷ܝ݆ 3 اෂීڢܾ আॻ༟ وොຬٺިي 1, 2, 3, 4, 5, 6 ا৙৑رڢ؇م ً؇ݿٺ༱ڎام ۬਍ಱިّܝ ஓ୷ܝ݆ ༠؇َ؇ت ۰ٔఈఃٔ ݆݁ ༟ڎد ቕመ

Solution to Question 13:
The total number of three-digit numbers consisting of 1, 2, 3, 4, 5, 6 is 63 = 216. Among
them, the total number of three-digit numbers not containing 3 is 53 = 125. Then
216− 125 = 91.

:13 اڤۻ܎ال ຒڞ

ا༟৙৑ڎاد ༟ڎد ،؇ዛዊ྘ྲྀ و݆݁ .63 = 216 ި۱ 1, 2, 3, 4, 5, 6 ا৙৑رڢ؇م ً؇ݿٺ༱ڎام ༠؇َ؇ت ఈఃٔث ݆݁ اည৊ܝ۰َّި ا༟৙৑ڎاد ༟ڎد

.216− 125 = 91 ި۱ اৎ৊ޚߺࠊب اܳأڎد إذاً .53 = 125 ި۱ 3 اෂීڢܾ ොູٺިي ৖৑ มฆܳا
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Question 14
When Asmaa makes a small cup of coffee, she uses 12 g of coffee beans with 200 mL

of hot water. For a large cup, she uses 20 g of coffee beans with 300 mL of hot water.
How much more coffee per milliliter of water does the large cup have compared with the
small cup?

ଫଃܳٺۜݯ أ݁؇ اܳފ؇ۊ݆، اৎ৊؇ء ݆݁ ݁ܭ 200 ؕ݁ ඔ඀ܳا ݆݁ غ 12 ૭૜ٺ༱ڎم ؇ዛኡ؆ڣ اܳگ۳ިة، ݆݁ ݬ؞ଫଃاً ؇ً࿓ި܋ أᆙᆊ؇ء ๤ِّཟො ُູ ؜ٷڎ݁؇
ଫଐܹܹ݁٭ ႟ၽܳ اܳگ۳ިة ૭૙ٴ۰ ሒᇭ ل؇دة ෑෂا ݁گڎار ؇݁ اܳފ؇ۊ݆، اৎ৊؇ء ݆݁ ݁ܭ 300 ؕ݁ ඔ඀ܳا ݆݁ غ 20 ૭૜ٺ༱ڎم ؇ዛኡ؆ڣ ،ଫଃ܋ٴ ܋ިب

اܳݱ؞ଫଃ؟ ً؇ܳـܝިب ݁گ؇ر۰َ ଫଃاܳـܝٴ اܳـܝިب ሒᇭ اৎ৊؇ء ݆݁

Solution to Question 14:
The difference between the concentrations = 20

300 −
12
200 = 40

600 −
36
600 = 4

600 = 1
150 .

:14 اڤۻ܎ال ຒڞ

. 20
300 −

12
200 = 40

600 −
36
600 = 4

600 = 1
150 ૭૏؇وي દઊ଩ଃ܋ଫଐܳا ڣݠق
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Question 15
The numerator and the denominator of a fraction are positive integers whose sum is

2025. The value of this fraction is less than 1
3 . What is the greatest such fraction?

๤ཏ܋ ଫଊأ܋ ި۱ ؇݁ ،13 ݆݁ أڢܭ ๤ཏاܳـܝ ۱ڍا ڢ٭۰݄ ، 2025 ᆇ୞୘ި؜۳݄؇ ݁ިۏٴ؇ن ොේ٭༲؇ن ༟ڎدان ؇ᆇᆅ و݁گ؇݁۬ ૭૖ޚ۬ ܋๤ཏي ༟ڎد
ا๤དྷܳوط؟ ۱ڍه ොຬگݑ

Solution to Question 15:
Let us denote the fraction as a

2025−a where 1 ≤ a ≤ 2024. Then, we have the inequality
a

2025−a < 1
3 , which implies 4a < 2025, hence a ≤ 506.25. Thus, the largest value for a is

506 and the smallest value for the denominator is 1519, which gives us the answer 506
1519 .

:15 اڤۻ܎ال ຒڞ

،4a < 2025 ሐᇭႤၽل و۱ڍا ، a
2025−a < 1

3 ۰਍ಱ؇ٺٴৎ৊ا ؇਍ಱᄴᄟ .1 ≤ a ≤ 2024 ۋ٭ت a
2025−a ݬިرة আॻ༟ ๤ཏاܳـܝ ܳٷܝٺص

. 506
1519 ሒሃ ۰ً؇༥৕৑ا ሒᇿ؇وً؇ܳٺ ،1519 ሒሃ గጻዧگ؇م ڢ٭۰݄ وأݬ؞ݠ ،506 ሒሃ a ܳـ ᆙᆘܝٷ۰ ڢ٭۰݄ ଫଊأ܋ إذاً .a ≤ 506.25 و݁ٷ۬
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Question 16
For positive numbers x, y, z, t, the following relationship holds. What is the correct

ordering of the numbers?

༟ఋዳዧڎاد؟ اܳݱۜ٭ں ا྘ོଫଐܳص ި۱ ؇݁ أدَ؇ه، اܳأఈఃڢ۰ ਍ಾޚٴݑ ، x, y, z, t اৎ৊ިۏٴ۰ ༟ఋዳዧڎاد

x2 = y3 =
√
z =

1

t
> 1

Solution to Question 16:

Let all expressions of the equality relation be equal to k, then x = k
1
2 , y = k

1
3 , z = k2,

t = 1
k , where k > 1. Then, 1

k < 1 < k
1
3 < k

1
2 < k2 which is t < y < x < z.

:16 اڤۻ܎ال ຒڞ

.k > 1 ۋ٭ت ،t = 1
k و z = k2 و y = k

1
3 و x = k

1
2 ؜ٷڎࢱٍࣕ ،k ይዧأڎد ل۰ ݁ފ؇و اܳྥފ؇وي ఈః༟ڢ۰ ଫଃً؇ّأ ᆇᅹ٭ؕ ܳٺܝ݆

إذاً
1

k
< 1 < k

1
3 < k

1
2 < k2

.t < y < x < z أي
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Question 17
A machine has two buttons,

✞✝ ☎✆×2 and
✞✝ ☎✆+3 , and a screen showing a number. The

left button multiplies the number on the screen by 2, and the right button adds 3 to it.
For example, after pressing

✞✝ ☎✆+3 and then
✞✝ ☎✆×2 , the number 1 on the screen becomes 8,

because 1
+3−→ 4

×2−→ 8.
Starting from 1, how many different numbers are possible to get after three presses?

اෑෂر ྘ྲྀٷ݄؇ ،2 ًـ اܳލ؇ނ۰ আॻ༟ اܳޙ؇۱ݠ اܳأڎد لݯ؇؜ژ ๤๎ะ৙৑ا اෑෂر ༟ڎداً، ّأݠض وނ؇ނ۰ +3
✞✝ و✆☎ ×2

✞✝ ☎✆દઊزر আॻ༟ ᄭᄟآ ොູިي
আॻ༟ 1 اෂීڢܾ ڣ؆ن ، ×2

✞✝ ☎✆ቕ቉ +3
✞✝ ☎✆আॻ༟ اܳݯ؞ޔ ؜ٷڎ اৎ৊ټ؇ل، ݿྟ٭ܭ আॻ༟ اܳލ؇ނ۰. আॻ༟ اܳޙ؇۱ݠ اܳأڎد ሌᇿإ 3 لݯ٭ژ ݆ஓ୷৙৑ا

.1 +3−→ 4
×2−→ 8 ৙৑ن ،8 لݱٴں اܳލ؇ނ۰

ݪ؞ޚ؇ت؟ ఈఃٔث ًأڎ ༟ܹ٭۬ اࠍ੆ݱިل ஓ୷ܝ݆ ෛ੼ٺܹڰً؇ ༟ڎداً ቕመ ،1 اܳأڎد ݆݁ ࢻࣖءاً

1

×2 +3

SCREEN

Solution to Question 17:
Below are all possible numbers that can be gotten with three presses, and they are
7, 8, 10, 11, 14, 16:

1
×2−→ 2

×2−→ 4
×2−→ 8; 1

×2−→ 2
×2−→ 4

+3−→ 7; 1
×2−→ 2

+3−→ 5
×2−→ 10; 1

×2−→ 2
+3−→ 5

+3−→ 8;

1
+3−→ 4

×2−→ 8
×2−→ 16; 1

+3−→ 4
×2−→ 8

+3−→ 11; 1
+3−→ 4

+3−→ 7
×2−→ 14; 1

+3−→ 4
+3−→ 7

+3−→ 10;

Answer: 6.

:17 اڤۻ܎ال ຒڞ

:7, 8, 10, 11, 14, 16 ሒሃ ݪ؞ޚ؇ت ఈఃٔث ًأڎ ؇ዛዀܹ༟ اࠍ੆ݱިل اৎ৊݄ܝ݆ ا༟৙৑ڎاد

1
×2−→ 2

×2−→ 4
×2−→ 8; 1

×2−→ 2
×2−→ 4

+3−→ 7; 1
×2−→ 2

+3−→ 5
×2−→ 10; 1

×2−→ 2
+3−→ 5

+3−→ 8;

1
+3−→ 4

×2−→ 8
×2−→ 16; 1

+3−→ 4
×2−→ 8

+3−→ 11; 1
+3−→ 4

+3−→ 7
×2−→ 14; 1

+3−→ 4
+3−→ 7

+3−→ 10;

.6 :۰ً؇༥৕৑ا
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Question 18
A square and an equilateral triangle were drawn as shown below. What is the measure

of the angle x?

x؟ ل۰ اෑෂاو ڢ٭؇س ؇݁ أدَ؇ه، ႟ၽاܳލ ሒᇭ პაႰ ا৙৑ݪఈఃع ݁ٺޚ؇ًݑ و݁ټܹت ًؕਵਦ ྾ངُر

55◦ 65◦

x

Solution to Question 18:
Consider the triangular region formed in the figure, which is outside the square and the
equilateral triangle, and bounded by the horizontal line. By angle-chasing, we easily
find the angles of this region to be 35◦, 55◦, 90◦. Now consider the quadrilateral formed
by the intersection of the square and the equilateral triangle. We find x as an internal
angle of this quadrilateral to be 360◦ − 90◦ − 90◦ − 60◦ = 120◦.

:18 اڤۻ܎ال ຒڞ

ً؇ݿٺ༱ڎام ا৙৑ڣࠔࠫ. ً؇ࠍ੅ޔ وො੼ڎدة ا৙৑ݪఈఃع، اৎ৊ྥފ؇وي واৎ৊ټܹت اৎ৊ݠًؕ ༠؇رج ሒሃو ،႟ၽاܳލ ሒᇭ اৎ৊ٺܝ۰َّި اৎ৊ټܹټ٭۰ اৎ৊ٷޚگ۰ ሌᇿإ اَޙݠ

ؕ݁ اৎ৊ݠًؕ ّگ؇ޗؕ ݆݁ ༇ຐ؇اܳٷ ሒᇼ؇ًීෂا ႟ၽاܳލ ሌᇿإ اَޙݠ ا৚৑ن .35◦, 55◦, 90◦ ሒሃ اৎ৊ٷޚگ۰ ۱ڍه زوال؇ أن ᄭᄟިዝ๎ื ෠ຶڎ اෑෂوال؇ ོྥٴّؕ

x = 360◦−90◦−90◦−60◦ = ቕ቉ و݆݁ ،ሒᇼ؇ًීෂا ۱ڍا ሒᇭ دا༠ܹ٭۰ ل۰ زاو x ل۰ اෑෂاو ّܝިن ا৙৑ݪఈఃع. اৎ৊ྥފ؇وي اৎ৊ټܹت
.120◦
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Question 19
Ali is creating a 5-digit password (with no zeros) such that each digit is equal to the

sum of all digits to its right. What is the sum of the digits in the password?

আॻ༟ มฆܳا ا৙৑رڢ؇م ᆇᅹ٭ؕ ௯௫௵݄ިع ؇ً࿌݁ފ؇و رڢܾ ႟၍ لܝިن ොຳ٭ت أݬڰ؇ر) (ࢻࣖون ༠؇َ؇ت 5 ݆݁ ݁ܝ۰َި ਵਦور ۰గၵ၍ ঌॻ༟ لݱٷؕ

اৎ৊ݠور؟ ۰గၵ၍ ሒᇭ اࠍ੅؇َ؇ت أرڢ؇م ᆇ୞୘ިع ި۱ ؇݁ ஓ୷٭ٷ۬،

Solution to Question 19:
The password must be 84211, so sum of the digits is 16.

:19 اڤۻ܎ال ຒڞ

.16 ި۱ ؇ዛኤ؇َ؇༠ ᆇ୞୘ިع ሒᇿ؇وً؇ܳٺ ،84211 ሒሃ اৎ৊ݠور ۰గၵ၍ ّܝިن أن ࢻࣖ ৖৑
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Question 20
Evaluate the sum:

ا௯௫௵݄ިع: ڢ٭۰݄ أو༥ڎ

1 + 2− 3− 4 + 5 + 6− 7− 8 + · · ·+ 1445 + 1446− 1447

Solution to Question 20:
Solution 1. The pattern (+,+,−,−) repeats. Therefore, each block of four adds as
follows:

n+ (n+ 1)− (n+ 2)− (n+ 3) = −4.

The 361-th and the last block ends with −1444 and the sum up to this block is 361·(−4) =
−1444. The total sum is then −1444 + 1445 + 1446− 1447 = 1− 1 = 0.
Solution 2. We consider blocks of four numbers starting from 2, i.e.

1 + (2− 3− 4 + 5) + (6− 7− 8 + 9) + . . .+ (1442− 1443− 1444 + 1445) + 1446− 1447.

Each block is equal to 0. Hence, the rest is equal to 1 + 1446− 1447 = 0.

:20 اڤۻ܎ال ຒڞ

ᆇ୞୘ި؜۳؇: لܝިن أ༟ڎاد أرًأ۰ ݆݁ ۰༟ިᆇ୞୘ ႟၍ ڣ؆ن ዻዧᄳᄟو ،(+,+,−,−) اࡺ࢕ࢦޔ ଲਐಱ୍ر .1 اࠍ੆ܭ

n+ (n+ 1)− (n+ 2)− (n+ 3) = −4.

361 · (−4) = ި۱ ۰༟ި݄௵௯௫ا ۱ڍه ปฆۋ ؇݁ ᆇ୞୘ިع ڣ٭ܝިن ،−1444 ً؇ܳأڎد اଫଃ༠৙৑ة) ሒሃو) 361 رڢܾ ۰༟ި݄௵௯௫ا มᘟውྡྷོو
.−1444 + 1445 + 1446− 1447 = 1− 1 = 0 :ঌ႓ၽܳا ڣ؇௯௫௵݄ިع و༟ܹ٭۬ .−1444

أي: ،2 ݆݁ ࢻࣖءاً أ༟ڎاد أرًأ۰ ݆݁ ༟ިᆇ୞୘؇ت ሌᇿإ ا௯௫௵݄ިع ྾ཏَگ .2 اࠍ੆ܭ

1 + (2− 3− 4 + 5) + (6− 7− 8 + 9) + . . .+ (1442− 1443− 1444 + 1445) + 1446− 1447.

.1 + 1446− 1447 = 0 ૭૏؇وي ሒᇬ؇اܳٴ إذاً ،0 ૭૜؇وي ۰༟ިᆇ୞୘ ႟၍
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Question 21
A football field was painted to mark its boundaries, as shown in the figure. Based on

the labeled lengths in the diagram, what is the radius (in meters) of the circle if a total
of 570 meters was painted?

اᄴᄟا߉ߵة ڢޚݠ َݱژ ި۱ ؇݁ ،྾ངීෂا ሒᇭ ۰ොෘިৎ৊ا ا৙৑ޗިال আॻ༟ ً ਍ಸ؇ء ،႟ၽاܳލ ሒᇭ ༃݁ިࡵ ި۱ პაႰ ܳٺ༲ڎࢴࣖه ڢڎم ாணة ܹ݁أص ޗఈఃء ቕቆ

(π = ط أن (৖৑ۋޓ ଫଐ݁اً؟ 570 ޗఈఃؤه ቕቆ ؇݁ ޗިل ሒᇿ؇ᆇᅹإ Ⴄ၍ن إذا (ً؇৙৑݁ٺ؇ر)

100

70

15

20

Solution to Question 21:
The three vertical pitch segments make 3 · 70 = 210 m. The horizontal pitch segments
make 2 · 100 = 200 m. The inner penalty boxes make 4 · 15 + 2 · 20 = 100 m. So, the
perimeter of the circle is 570− 210− 200− 100 = 60, and the radius would be 60

2π = 30
π .

:21 اڤۻ܎ال ຒڞ

أ݁؇ ଫଐ݁اً، 2 ·100 = 200 ૭૜؇وي ඔ൹ڣگ٭৙৑ا ඔ൹ޚ੅اࠍ وأޗިال ଫଐ݁اً، 3 ·70 = 210 ૭૜؇وي ۰ٔఈఃاܳټ اܳأ݄ިدل۰ اࠍ੅ޚިط أޗިال

570−210−200−100 = ި۱ اᄴᄟا߉ߵة ො੼٭ޔ إذاً .ଫଐ݁ 4·15+2·20 = 100 ڣٺأޚ޶ اᄴᄟا༠ܹ٭۰ اࠍ੊ݞاء ݁ٷޚگ۰ ݁ފٺޚ٭ఈఃت
. 602π = 30

π اܳگޚݠ َݱژ و݁ٷ۬ ،60
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Question 22
How many ways are there to mark two cells of a 7×7 grid square that have a common

side or a common vertex (see below)?

أدَ؇ه)؟ (اَޙݠ ݁ލଫଐك رأس أو ݁ލଫଐك ݪܹؕ ؇݄ୖ୒ لܝިن ොຳ٭ت 7× 7 ᄎჼނٴ ሒᇭ ඔ൹ܹ٭ٺ༠ ৖৑ۊٺ٭؇ر اܳޚݠق ༟ڎد ቕመ

Solution to Question 22:
Consider two cases.
Common side: The number of such pairs is the same the number of the unit segments
that lie strictly inside the grid, i.e. 7 · (7− 1) · 2 = 84.
Common vertex: The number of such pairs is twice the number of vertices that lie strictly
inside the grid, i.e. 6 · 6 · 2 = 72. Indeed, each 2× 2 contains exactly two such pairs.
So, there are 84 + 72 = 156 touching pairs.

:22 اڤۻ܎ال ຒڞ

.ඔ൹ܳٺ؇༡ ሌᇿإ ྾ཏَگ

.7 · (7− 1) · 2 = 84 أي ،ᄎჼاܳލٴ دا༠ܭ ၯ၍٭ً؇ ّگؕ มฆܳا اܳިا༡ڎة اܳگޚؕ ༟ڎد ૭૏؇وي ا৙৑زواج ۱ڍه ༟ڎد ݁ލଫଐك: ݪܹؕ

ًؕਵਦ ႟ၽڣ .6 · 6 · 2 = 72 أي ،ᄎჼاܳލٴ دا༠ܭ ّگؕ มฆܳا اෂීؤوس ༟ڎد ݪأࠕࠫ ૭૏؇وي ا৙৑زواج ۱ڍه ༟ڎد ݁ލଫଐك: رأس
اܳٷިع. ۱ڍا ݆݁ ඔ൹༥زو আॻ༟ ً؇ܳݯٴޔ ොຬٺިي 2× 2

.84 + 72 = 156 ި۱ اৎ৊ٺఈః݁ފ۰ ا৙৑زواج ༟ڎد إذاً
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Question 23
There are two sisters, Fatimah and Samira. The age of Fatimah is one of the numbers

10, 11 . . . , 20, and the age of Samira is one of the numbers 27, 28, 29. The product of their
ages is the square of an integer. What is the sum of their ages?

༡؇ݬܭ ،27, 28, 29 ا༟৙৑ڎاد أ༡ڎ ި۱ ଫଃᆙᆊة وᆇᅦݠ ،10, 11, . . . , 20 ا༟৙৑ڎاد أ༡ڎ ި۱ ڣ؇ޗ۰݄ ᆇᅦݠ أۊٺ؇ن، وଫଃᆙᆊة ڣ؇ޗ۰݄
ᆇᅦݠዛኗ݄؇؟ ᆇ୞୘ިع ؇ᆇᅫ ොේ٭ں، ܳأڎد Ⴄ၍݁ܭ ًؕਵਦ ި۱ ؇݄ዛኗݠᆇᅦ ๤ཚب

Solution to Question 23:
The older sister’s age is one of 27 = 33, 28 = 22 · 7, 29 = 291. If the power of a prime
divisor of this number is odd, then the other number is divisible by that prime, since
their product is a perfect square. Hence, 29 can’t be the age of the first one because no
number between 10 and 20 is divisible by 29. For 28 = 22 · 7, the only number which
divisible by 7 is 14. But, their product 28 · 14 = 23 · 72 is not a perfect square. For
27 = 33, the numbers which are divisible by 3 are 12, 15, 18. From these numbers, only
12 satisfies the condition that the product is a perfect square. Hence, the sum of their
ages is 27 + 12 = 39.

:23 اڤۻ܎ال ຒڞ

اܳأڎد ۱ڍا ሒᇭ ሒᇿأو ྾ང؇ڢ أسّ Ⴄ၍ن إذا .27 = 33, 28 = 22 · 7, 29 = 291 ا༟৙৑ڎاد أ༡ڎ اܳـܝଫଊى ا৙৑ۊب ᆇᅦݠ

৖৑ ዻዧᄳᄟ .ًఈః݁Ⴄ၍ ਵਦًأً؇ ا๤ཟܳب ༡؇ݬܭ لܝިن ปฆۋ ྾ང؇اܳگ ۱ڍا আॻ༟ ይዧگފ۰݄ ఈًఃً؇ڢ රඝ৚৑ا اܳأڎد لܝިن أن ࢻࣖ ఈఃڣ ،؇ً࿌ڣݠد

28 = 22 · 7 أ݁؇ .29 আॻ༟ اܳگފ۰݄ لگٴܭ 20 و 10 ඔ൹ً ༟ڎد ل༥ިڎ ৖৑ ৙৑ن اܳـܝଫଊى ا৙৑ۊب ᆇᅦݠ ި۱ 29 لܝިن أن ஓ୷ܝ݆
ܳـ وً؇ܳྡྷފٴ۰ .ًఈః݁Ⴄ၍ ਵਦًأً؇ ྘ܳݴ 28 · 14 = 23 · 72 ܳـܝ݆ ،14 ި۱ 7 আॻ༟ ይዧگފ۰݄ اܳگ؇ًܭ 20 و 10 ඔ൹ً اܳިۋ٭ڎ ڣ؇ܳأڎد
Ⴄ၍݁ܭ. ًؕਵਦ ا๤ཟܳب ༡؇ݬܭ أن ොຬگݑ 12 ڣگޔ ؇ዛዊ྘ྲྀ و݆݁ ،12, 15, 18 ሒሃ 3 আॻ༟ ይዧگފ۰݄ ᄭᄥً؇اܳگ ڣ؇༟৙৑ڎاد 27 = 33

.27 + 12 = 39 ި۱ ؇݄ዛኗݠᆇᅦ ᆇ୞୘ިع إذاً
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Question 24
Let a, b, c be non-zero real numbers which satisfy:

a+ 1
b = 2, b+ 1

c = 3, c+ 1
a = 4.

What is the value of the following expression?

ොຳ٭ت: ل۰، ݬڰݠ ଫଃ༚ ۋگ٭گ٭۰ أ༟ڎاداً a, b, c ೑಻Ⴄ၍ إذا
a+ 1

b = 2, b+ 1
c = 3, c+ 1

a = 4
اܳٺ؇ܳ٭۰؟ اܳأٴ؇رة ڢ٭۰݄ ؇ᆇᅫ

abc+
1

abc

Solution to Question 24:
Solution 1. We have

(
a+

1

b

)(
b+

1

c

)(
c+

1

a

)
= abc+

1

abc
+

(
a+

1

b

)
+

(
b+

1

c

)
+

(
c+

1

a

)
.

Thus, after substitution, it follows that

24 = 2 · 3 · 4 = abc+
1

abc
+ 2 + 3 + 4 = abc+

1

abc
+ 9.

Hence, abc+ 1
abc = 15.

Solution 2. Expressing b =
3c− 1

c
, a =

1

4− c
from 2nd, 3rd and substituting into the

1st, we arrive at 5c2 − 19c+ 7 = 0. Then the required expression gets the form,

abc+
1

abc
=

10c2 − 14c+ 17

−3c2 + 13c− 4
=

15(8c+ 1)

8c+ 1
= 15.

The last equality obtained by substituting c2 =
19c− 7

5
.

:24 اڤۻ܎ال ຒڞ

؇਍ಱᄴᄟ .1 اࠍ੆ܭ
(
a+

1

b

)(
b+

1

c

)(
c+

1

a

)
= abc+

1

abc
+

(
a+

1

b

)
+

(
b+

1

c

)
+

(
c+

1

a

)
.

཯ྡྷٺھ وً؇ܳٺأިلݥ

24 = 2 · 3 · 4 = abc+
1

abc
+ 2 + 3 + 4 = abc+

1

abc
+ 9.

.abc+ 1
abc = 15 إذاً

ሌᇿإ َݱܭ ሌᇿو৙৑ا ሒᇭ لݥ وً؇ܳٺأި ،a =
1

4− c
و b =

3c− 1

c
আॻ༟ ොຶݱܭ واܳټ؇ܳټ۰ ۰ਃ಻؇اܳټ ඔ൹ڢٺఈఃاܳأ ݆݁ .2 اࠍ੆ܭ

اܳݱިرة আॻ༟ اৎ৊ޚߺࠊ۰ً اܳأٴ؇رة ّݱٴں ؜ٷڎࢱٍࣕ .5c2 − 19c+ 7 = 0

abc+
1

abc
=

10c2 − 14c+ 17

−3c2 + 13c− 4
=

15(8c+ 1)

8c+ 1
= 15.
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.c2 =
19c− 7

5
ً؇ܳٺأިلݥ اଫଃ༠৙৑ة اৎ৊ފ؇واة وོྡྷٺھ
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Solutions to Seniors Track Questions-First Round
ᅽᅰوॊूا ႞႖ຒۑिऻا - اڤ۾ץոب ڲۻոر ႞႖أ۰כ ຒݫݻل

Question 1
If we increase the length of each side of a cube by 100 percent, by what percent does

the volume increase?

اည৊ܝأص؟ ܾ࿭੗ ሒᇭ ل؇دة ෑෂا ૭૙ٴ۰ ቕመ ،100% ྲྀྡྷފٴ۰ ݁ܝأص أݪఈఃع ݆݁ ݪܹؕ ႟၍ ޗިل زاد إذا

Solution to Question 1:
Increasing the length of a side a by 100 percent is the same as multiplying it by 2. The
volume of the cube is now a3, after multiplication it will be (2a)3 = 8a3. There is an
increase by 7a3, which is 700 percent.

:1 اڤۻ܎ال ຒڞ

لݱٴں ل؇دة ෑෂا وًأڎ ،a3 ި۱ ا৙৑ݬܭ ሒᇭ اည৊ܝأص ܾ࿭੗ .2 ሒᇭ ً۬๤ཚ มฃّأ 100% ྲྀྡྷފٴ۰ a ݁گڎاره ݪܹؕ ޗިل ل؇دة ز

.700% ྲྀྡྷފٴ۰ ل؇دة ز أي ،8a3 − a3 = 7a3 ި۱ ل؇دة ෑෂا ݁گڎار إذن .(2a)3 = 8a3
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Question 2
The figure shows square ABCD. What is the value of x?

x؟ ڢ٭۰݄ ሒሃ ؇݁ ،ABCD اৎ৊ݠًؕ ႟ၽاܳލ ඔ൹ਊಱ

x
x

A B

CD

Solution to Question 2:
In the square ABCD, the diagonal BD bisects the angle ∠ADC, so ∠ADB = 45◦. The
figure defines a triangle with vertices at D, a point on AD, and a point on BD. The
angles of this triangle are given as 45◦ and two angles of size x. The sum of angles in a
triangle is 180◦, so: x+ x+ 45◦ = 180◦. Therefore, 2x = 135◦, so x = 67.5◦.

:2 اڤۻ܎ال ຒڞ

وَگޚ۰ D ؜ٷڎ رؤوݿ۬ ݁ټܹت ਐಱܝިنّ .∠ADB = 45◦ ᄳᄟا ،∠ADC ل۰ اෑෂاو ਍ಱݱژ BD اܳگޚݠ ABCD اৎ৊ݠًؕ ሒᇭ

૭૏؇وي اৎ৊ټܹت زوال؇ ᆇ୞୘ިع أن ؇ஓ୾و .x ؇݄ዛዊ݁ ႟၍ ڢ٭؇س وزاوਐಱ؇ن 45◦ ሒሃ اৎ৊ټܹت ۱ڍا زوال؇ .BD আॻ༟ وَگޚ۰ AD আॻ༟
.x = 67.5◦ و݁ٷ۬ 2x = 135◦ إذن .x+ x+ 45◦ = 180◦ ڣ؆ن 180◦
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Question 3
Ali starts the week with 3 white shirts, 2 green shirts, 4 black shorts, and 1 gray

short. On Day 1, he wears a white shirt and black shorts. Assuming he doesn’t wear
clothes again, what is the probability he randomly selects a white shirt and black shorts
on Day 2?

ا৙৑ول، اܳ٭ިم ሒᇭ وا༡ڎ، ر݁؇دي ๤ངوال و ݿިداء لܭ ๤ངاو 4 و أۊ๤ཟان ᆇᅪ٭ݱ؇ن و ਃಸݯ؇ء ᆇᅪݱ؇ن 3 وᄴᄟل۬ ا৙৑ݿٴިع ঌॻ༟ ਊಱڎأ

أਃಸݥ ᆇᅪ٭ݱً؇ ؇ًਃಮ؜ލިا ෛຬٺ؇ر أن اۋٺ݄؇ل ި۱ ؇݁ ،ྵืఈఃৎ৊ا ارࣁࣖاء لأ٭ڎ ৖৑ أَ۬ ً؇ڣଫଐاض أݿިد، ৖ً৑وا๤ང و أਃಸݥ ᆇᅪ٭ݱً؇ ارࣁࣖى
اܳټ؇ሒᇃ؟ اܳ٭ިم ሒᇭ أݿިد ৖ً৑وا๤ང و

Solution to Question 3:
After the first day, there are 2 white shirts, 2 green shirts, 3 black shorts, and 1 gray
short left, so the probability of picking a white shirt and a black short is 2·3

4·4 = 3
8

:3 اڤۻ܎ال ຒڞ

ر݁؇دي و๤ངوال ݿިداء لܭ ๤ངاو 3 ਊಱࠔࠥ პაႰ ᆇᅪݱ؇ن)، 4 (أي أۊ๤ཟان ᆇᅪ٭ݱ؇ن و أਃಸݯ؇ن ᆇᅪ٭ݱ؇ن ਊಱࠔࠥ ا৙৑ول اܳ٭ިم ًأڎ

.2·34·4 = 3
8 ި۱ أݿިد و๤ངوال أਃಸݥ ᆇᅪ٭ݧ اۊٺ٭؇ر اۋٺ݄؇ل ڣ؆ن ዻዧᄳᄟ لܭ). ๤ངاو 4 (أي وا༡ڎ
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Question 4
The figure shows a triangle ABC that is subdivided into several polygons. Points

placed on the sides of triangle ABC divide each side into four equal segments. Determine
what fraction of the total area of triangle ABC is shaded.

ሌᇿإ ݪܹؕ ႟၍ ྾ّཏُّگ ABC اৎ৊ټܹت أݪఈఃع আॻ༟ ۰༟ިިݪৎ৊ا اܳٷگ؇ط ݁ݯܹأ؇ت، ༟ڎة ሌᇿإ ྾ཏگৎ৊ا ABC اৎ৊ټܹت ႟ၽاܳލ ඔّ൹ਊُಱ

.ABC గጻዧټܹت اၯၽܳ٭۰ ۰༡؇ފৎ৊ا ݆݁ ᄭፓ጑ޙৎ৊ا ۰༡؇ފৎ৊ا ᄩᄥټஓُ ஄ اᄳᄟي ๤ཏاܳـܝ أو༥ڎ ل۰، ݁ྥފ؇و ڢޚؕ أرًؕ

A B

C

Solution to Question 4:
The small triangles are 1

16 of the total area each. The middle triangle is 1
4 of the total

area. The square is 2
16 = 1

8 of the total area, so the shaded area is 2 · 1
16 +

1
4 +

1
8 = 1

2 of
the total area.

:4 اڤۻ܎ال ຒڞ

اৎ৊ݠًؕ أ݁؇ اၯၽܳ٭۰. ۰༡؇ފৎ৊ا ݆݁ 1
4 ݁ފ؇ۋٺ۬ ا৙৑وݿޔ اৎ৊ټܹت اၯၽܳ٭۰. ۰༡؇ފৎ৊ا ݆݁ 1

16 ૭૜؇وي ݁ފ؇ۋٺ۬ ଫଃݬ؞ ݁ټܹت ႟၍
اၯၽܳ٭۰. ۰༡؇ފৎ৊ا ݆݁ 2 · 1

16 +
1
4 +

1
8 = 1

2 ૭૜؇وي ᄭፓ጑ޙৎ৊ا ۰༡؇ފৎ৊؇ڣ ᄳᄟا اၯၽܳ٭۰. ۰༡؇ފৎ৊ا ݆݁ 2
16 = 1

8 ᆇᅫފ؇ۋٺ۬
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Question 5
Determine the value of:

ڢ٭۰݄: اۋފص

3 · 1

37
+ 2 · 36

37
+

1

37
· 36
37

+

(
36

37

)2

Solution to Question 5:
Let a = 1

37 and b = 36
37 , it follows that a + b = 1. Then, the expression is equal to

3a+ 2b+ ab+ b2 = 3a+ 2b+ b(a+ b) = 3a+ 2b+ b = 3(a+ b) = 3.

:5 اڤۻ܎ال ຒڞ

:ଫଃاܳٺأٴ لݱٴں .a+ b = 1 ؜ٷڎ۱؇ ،b = 36
37 و a = 1

37 ܳٺܝ݆

3a+ 2b+ ab+ b2 = 3a+ 2b+ b(a+ b) = 3a+ 2b+ b = 3(a+ b) = 3
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Question 6
How many four-digit numbers consisting of digits 1, 2, 4, 5 (digits cannot repeat) are

divisible by 5 and greater than 2025?

আॻ༟ اܳگފ۰݄ ّگٴܭ มฆܳوا ا৙৑رڢ؇م) ଲ୍ّار ஓ୷ܝ݆ ৖৑) 1, 2, 4, 5 ا৙৑رڢ؇م ً؇ݿٺ༱ڎام ༠؇َ؇ت أرًأ۰ ݆݁ اည৊ܝ۰َި ا༟৙৑ڎاد ༟ڎد ቕመ

؟ 2025 ݆݁ ଫଊوأ܋ 5

Solution to Question 6:
Since the number is divisible by 5, the last digit should be 5. The fist digit cannot be
1, because it should be greater than 2025. Then the first digit can be 2 or 4, the second
digit can be two of the digits 1, 2, 4, and the third digit can be one of the digits 1, 2, 4.
Therefore, the total number of such kind of numbers is 2 · 2 · 1 = 4.

:6 اڤۻ܎ال ຒڞ

෠ຬص اܳأڎد ৙৑ن 1 ا৖৑৚৑ف ۰َ؇༠ ّܝިن أن ஓ୷ܝ݆ ৖৑و .5 ሒሃ ا༡৚৑؇د ۰َ؇༠ ّܝިن أن ࢻࣖ ఈఃڣ 5 আॻ༟ اܳگފ۰݄ لگٴܭ اܳأڎد أن ؇ஓ୾
ඔ൹ᆇᅪر أ༡ڎ اৎ৊٪؇ت ۰َ؇༠ ّܝިن ،ዻዧذ ོྦྷٴ྘ب ًأڎ (ۊ٭؇ران). 4 أو 2 إ݁؇ ا৖৑৚৑ف ۰َ؇༠ إذن .2025 ݆݁ ଫଊأ܋ لܝިن أن
ި۱ ا༟৙৑ڎاد ۱ڍه ༟ڎد ዻዧᄳᄟ وا༡ڎ). (ۊ٭؇ر {1, 2, 4} ݆݁ اৎ৊ٺٴࠔࠫ اෂීڢܾ ሒሃ اܳأ๤དྷات ۰َ؇༠و (ۊ٭؇ران)، {1, 2, 4} ݆݁

.2 · 2 · 1 = 4
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Question 7
The median of nine different integers is 12. After including the two numbers 13 and

16, what is the median of these eleven numbers?

؜๤དྷ؟ ا༡৙৑ڎ ༟ఋዳዧڎاد اܳިݿ٭ޔ ި۱ ؇݁ ،16 و 13 દઊاܳأڎد اݪ؇ڣ۰ ًأڎ ،12 ި۱ ෛ੼ٺܹڰ۰ ۰༲٭ොේ أ༟ڎاد 9 ܳـ اܳިݿ٭ޔ

Solution to Question 7:
When the numbers are listed in increasing order, the fifth number is 12, hence the sixth
number 13 or more. After 13 and 16 join, the fifth number must still be 12 and the sixth
number must be 13. Therefore, the median of the final 11 numbers is 13.

:7 اڤۻ܎ال ຒڞ

દઊاܳأڎد إݪ؇ڣ۰ ًأڎ .ଫ଒أ܋ أو 13 اܳފ؇دس اܳأڎد لܝިن ሒᇿ؇وً؇ܳٺ ،12 ި۱ اࠍ੅؇݁ݴ اܳأڎد لܝިن ؇ً࿌ڎ༟؇ّݱ ا༟৙৑ڎاد ߙߵ྘ོص ؜ٷڎ
.13 ި۱ ๤དྷ؜ ا༡৙৑ڎ ا༟৙৑ڎاد وݿ٭ޔ ዻዧᄳᄟ .13 اܳފ؇دس اܳأڎد لݱٴں و ،12 اࠍ੅؇݁ݴ اܳأڎد ਊಱࠔࠥ و16 13
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Question 8
If a new girl joins the math club but 20% of the boys leave it, the numbers of boys

and girls would be equal. On the other hand, if one girl leaves the math club and then
the number of girls increases by 30%, the numbers of boys and girls would also be equal.
How many children are currently in the math club?

واܳڰٺ٭؇ت اܳڰٺ٭؇ن ༟ڎد ڣފ٭ݱٴں اܳڰٺ٭؇ن، ݆݁ 20% ༚؇در اܳިڢب َڰݴ ሒᇭو ل؇ݪ٭؇ت ීෂا َ؇دي ሌᇿإ ༥ڎࢴࣖة ڣٺ؇ة اَݯ݄ب إذا

اܳڰٺ٭؇ن ༟ڎد ڣފ٭ܝިن ، 30% ྲྀྡྷފٴ۰ ༟ڎد۱݆ زاد ቕ቉ ل؇ݪ٭؇ت ීෂا َ؇دي وا༡ڎة ڣٺ؇ة ༚؇درت إذا اৎ৊گ؇ًܭ، ሒᇭ ،؇ً࿌݁ྥފ؇و

ل؇ݪ٭؇ت؟ ීෂا َ؇دي ሒᇭ દઊިۏިدৎ৊ا ا৙৑ޗڰ؇ل ༟ڎد ቕመ ألݯً؇، ؇ً࿌݁ྥފ؇و واܳڰٺ٭؇ت

Solution to Question 8:
Let us denote the number of girls by g and the number of boys by b. The statement gives
us the following system of equations:

g + 1 =
4

5
b,

13

10
(g − 1) = b.

Plugging in b = 5
4g +

5
4 from the first equation into the second equation, we get

5

4
g +

5

4
=

13

10
g − 13

10
,

which solves for g = 51, hence b = 13
10 ·50 = 65. Therefore, the answer is g+b = 51+65 =

116.

:8 اڤۻ܎ال ຒڞ

اܳٷޙ؇م: আॻ༟ ොຶݱܭ اৎ৊أޚ٭؇ت ݆݁ .b ًـ اܳڰٺ٭؇ن وܳأڎد g ًـ اܳڰٺ٭؇ت ܳأڎد ਲ਼ਦଫ଍ܳ

g + 1 =
4

5
b,

13

10
(g − 1) = b.

আॻ༟ ڣٷۜݱܭ ۰ਃ಻؇اܳټ ᄭᄟأ؇دৎ৊ا ሒᇭ b = 5
4g +

5
4 ሌᇿو৙৑ا ᄭᄟأ؇دৎ৊ا ݆݁ َأިضّ

5

4
g +

5

4
=

13

10
g − 13

10
,

.g + b = 51 + 65 = 116 ި۱ ঌ႓ၽܳا اܳأڎد إذن .b = 13
10 · 50 = 65 ቕ቉ و݆݁ ،g = 51 ؇ዛዊ݁و
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Question 9
Let f(5x) = 5

2+x . What is the value of f(−5)?

f(−5)؟ ڢ٭۰݄ ሒሃ ؇݁ ،f(5x) = 5
2+x ܳ٭ܝ݆

Solution to Question 9:
Plugging x = t/5, it follows that f(t) = 5

2+ t
5

= 25
10+t , yielding f(−x) = 25

10−x

:9 اڤۻ܎ال ຒڞ

.f(−5) = 25
10−5 = 5 و݁ٷ۬ .f(t) = 5

2+ t
5

= 25
10+t আॻ༟ ڣٷۜݱܭ x = t

5 َأިضّ

Solution link اࠍ੆ܭ راًޔ

72



Questions and Solutions 2025-2026

Question 10
How many zeroes does the result of the following product contain?

اܳٺ؇ሒᇿ؟ ا๤ཟܳب ༇ຐ؇َ ل۬ ොຬٺި ݬڰݠاً ቕመ

650× 46 × 59

Solution to Question 10:
Notice that we can write the number in the following way:

650× 46 × 59 = 26× 52 × 4× 45 × 59 = 26× 2× 211 × 511 = 52× 1011.

Hence we can easily see that this number has 11 zeroes.

:10 اڤۻ܎ال ຒڞ

:ሒᇿ؇اܳٺ ႟ၽܳލ؇ً اܳأڎد ۰ً؇঺঒ ஓ୷ܝ݆ أَ۬ ఈఃَۋޓ

650× 46 × 59 = 26× 52 × 4× 45 × 59 = 26× 2× 211 × 511 = 52× 1011.

ݬڰݠاً. 11 আॻ༟ ොຬٺިي ༇ຐ؇اܳٷ أن ਐಱݯں ሒᇿ؇وً؇ܳٺ
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Question 11

Let a =
1+ 1

2024
2025 , b = 1+ 1

2025
2026 . What is the value of the following expression?

اܳٺ؇ሒᇿ؟ ଫଃاܳٺأٴ ڢ٭۰݄ ሒሃ ؇݁ ،b = 1+ 1
2025

2026 و a =
1+ 1

2024
2025 ܳ٭ܝ݆

a+ b
1
a + 1

b

Solution to Question 11:
Notice that

a+ b
1
a + 1

b

=
a+ b
a+b
ab

= ab

On the other hand, after simplification, a = 1
2024 , b = 1

2025 . Hence, ab = 1
2024·2025 .

:11 اڤۻ܎ال ຒڞ

أن ఈఃَۋޓ
a+ b
1
a + 1

b

=
a+ b
a+b
ab

= ab.

.ab = 1
2024·2025 ሒᇿ؇وً؇ܳٺ ،b = 1

2025 و a = 1
2024 আॻ༟ ොຶݱܭ اܳٺྟފ٭ޔ ًأڎ أරඝى، ۏ۰۳ و݆݁
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Question 12
A 3 × 4 rectangle below consists of identical sticks. How many sticks do we need to

construct a 40× 50 rectangle?

؟ 40× 50 ݁ފٺޚ٭ܭ ܳٴٷ؇ء ොຶٺ؇ۏ۳؇ มฆܳا ا৙৑؜ިاد ༟ڎد ቕመ ݁ٺޚ؇ًگ۰، أ؜ިاد ݆݁ أدَ؇ه 3× 4 ݁ފٺޚ٭ܭ ਐಱܝިن

Solution to Question 12:
Each horizontal line consists of 50 sticks, and there are 41 such lines. Therefore, there
are 41 · 50 = 2050 horizontal sticks. Similarly, there are 51 · 40 = 2040 vertical sticks.
Totally, there are 2050 + 2040 = 4090 sticks.

:12 اڤۻ܎ال ຒڞ

.41 · 50 = 2050 ި۱ ا৙৑ڣگ٭۰ ا৙৑؜ިاد ༟ڎد إذن ،41 ި۱ ا৙৑ڣگ٭۰ اࠍ੅ޚިط و༟ڎد ؜ިداً، 50 ݆݁ ਐಱܝިن أڣࠔࠫ ۊޔ ႟၍

؜ިداً. 2050 + 2040 = 4090 ި۱ ঌ႓ၽܳا ا௯௫௵݄ިع ዻዧᄳᄟ .51 · 40 = 2040 ި۱ اܳأ݄ިدل۰ ا৙৑؜ިاد ༟ڎد وً؇ৎ৊ټܭ،
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Question 13
For x = −1234567, what is the value of the following expression?

اܳٺ؇ሒᇿ؟ ଫଃاܳٺأٴ ڢ٭۰݄ ሒሃ ؇݁ ،x = −1234567 ܳ٭ܝ݆

√
100− 20x+ x2 −

√
x2

Solution to Question 13:
Since 100− 20x+ x2 = (10− x)2 and

√
a2 = |a|, we get

√
100− 20x+ x2 −

√
x2 =

√
(10− x)2 −

√
x2 = |10− x|− |x|.

Substituting x = −1234567, we obtain

|10− x|− |x| = |10 + 1234567|− |− 1234567| = 10 + 1234567− 1234567 = 10.

:13 اڤۻ܎ال ຒڞ

ڣ؆ن
√
a2 = |a| و 100− 20x+ x2 = (10− x)2 أن ؇ஓ୾

√
100− 20x+ x2 −

√
x2 =

√
(10− x)2 −

√
x2 = |10− x|− |x|.

আॻ༟ ොຶݱܭ x = −1234567 ًـ لݥ ً؇ܳٺأި

|10− x|− |x| = |10 + 1234567|− |− 1234567| = 10 + 1234567− 1234567 = 10.
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Question 14
A rectangle is divided into 9 smaller rectangles, see below. The perimeters of

rectangles A,B,C are 10 cm, 20 cm, 30 cm, respectively. Find the perimeter of the
large rectangle.

و ྾ང 20 و ྾ང 10 ሒሃ C و B و A اৎ৊ފٺޚ٭ఈఃت ො੼٭ޚ؇ت و أݬ؞ݠ، ݁ފٺޚ٭ఈఃت 9 ሌᇿإ ݁ފٺޚ٭ܭ ྾ّཏُڢ أدَ؇ه، ႟ၽاܳލ ሒᇭ

.ଫଃاܳـܝٴ اৎ৊ފٺޚ٭ܭ ො੼٭ޔ أو༥ڎ ،ሒᇿاܳٺިا আॻ༟ ྾ང 30

A

B

C

Solution to Question 14:
Since each side of rectangles A, B, and C matches in length with a segment of the large
rectangle’s sides (as shown by the same colors), the total length of all their sides together
equals the perimeter of the large rectangle. Hence, 10 + 20 + 30 = 60 cm.

A

B

C

:14 اڤۻ܎ال ຒڞ

ا৙৑ܳިان ُོྟ٭ٷّ۬ პაႰ) ଫଃاܳـܝٴ اৎ৊ފٺޚ٭ܭ أݪఈఃع ݆݁ ڢޚأ۰ ޗިل ૭૏؇وي Cو Bو A اৎ৊ފٺޚ٭ఈఃت أݪఈఃع ݆݁ ݪܹؕ ႟၍ أن ؇ஓ୾
qr-en .྾ང 10+20+30 = 60 إذن: .ଫଃاܳـܝٴ اৎ৊ފٺޚ٭ܭ ො੼٭ޔ ૭૏؇وي اৎ৊ފٺޚ٭ఈఃت ۱ڍه ො੼٭ޚ؇ت ᆇ୞୘ިع ڣ؆ن ،(؇ዝཏَڰ
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Question 15
What is the largest of the following numbers?

اܳٺ؇ܳ٭۰؟ ا༟৙৑ڎاد ଫଊأ܋ ި۱ ؇݁

Solution to Question 15:
Evaluating all choices with base 2 to compare the powers, we get that the choices are
22025, 22028, 22022, 21515, 22020, so the answer is 41014.

:15 اڤۻ܎ال ຒڞ

ި۱ ؇۱ଫଊوأ܋ ،22025, 22028, 22022, 21515, 22020 :আॻ༟ ොຶݱܭ గጻዧگ؇ر۰َ 2 ይዧأڎد ڢިى ݬިرة আॻ༟ اࠍ੅٭؇رات ᆇᅹ٭ؕ ۰ً؇൞ശً

.41014 ި۱ ଫଊ܋৙৑ا اܳأڎد أن أي ،22028
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Question 16
What is the largest possible value of ab+cd, where a, b, c, and d are different elements

of the set {1, 2, 3, 4} ?

,1}؟ 2, 3, 4} ۰༟ި݄௵௯௫ا ݆݁ ෛ੼ٺܹڰ۰ ๤ཛྷ؇؜ٷ d و c و b و a ۋ٭ت ،ab + cd ܳـ ᆙᆘܝٷ۰ ڢ٭۰݄ ଫଊأ܋ ሒሃ ؇݁

Solution to Question 16:
To maximize the sum ab + cd using the distinct digits {1, 2, 3, 4}, we must prioritize
creating the largest possible single power. Comparing the largest combinations: 43 = 64
and 34 = 81. We choose 34 = 81 as the first term. The remaining digits are {1, 2}. The
maximum value for the second term using these digits is 21 = 2. Therefore, the maximum
sum is 81 + 2 = 83.

:16 اڤۻ܎ال ຒڞ

َگ؇رن: ᆙᆘܝٷ۰. ڢިة ଫଊأ܋ ৖ً৑أو ෛຶٺ؇ر {1, 2, 3, 4} ا௰௯௫ٺܹڰ۰ ا৙৑رڢ؇م ً؇ݿٺ༱ڎام ab + cd గጻዧ݄۠ިع ڢ٭۰݄ ଫଊأ܋ আॻ༟ ࠯࠵࠺ݱިل

إذن .21 = 2 ሒሃ ሒᇃ؇اܳټ ࠯࠵࠺ڎ ڢ٭۰݄ ଫଊوأ܋ ،{1, 2} ا৙৑رڢ؇م ਊಾࠔࠥ أول. ੆ျڎ 34 = 81 ڣٷۛٺ؇ر ،34 = 81 و 43 = 64

.81 + 2 = 83 ި۱ ᆇ୞୘ިع ଫଊأ܋
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Question 17
Each circle below contains one number from 2, 3, 4, 5, 6, 7 and each number is used

once. The product of the numbers at the four vertices of the left square is equal to the
product of the numbers at the four vertices of the right square. Find the sum of the two
numbers in the shaded circles.

༡؇ݬܭ ڣگޔ، وا༡ڎة ਵਦة ༟ڎد ႟၍ و૭ُ૏ٺ༱ڎم ،2, 3, 4, 5, 6, 7 ا༟৙৑ڎاد ݆݁ وا༡ڎ ༟ڎد আॻ༟ ොູٺިي أدَ؇ه دا߉ߵة ႟၍
ا৙৑رًأ۰ اෂීؤوس ؜ٷڎ اৎ৊ިۏިدة ا༟৙৑ڎاد ๤ཚب ༡؇ݬܭ ૭૏؇وي ๤๎ะ৙৑ا గጻዧݠًؕ ا৙৑رًأ۰ اෂීؤوس ؜ٷڎ اৎ৊ިۏިدة ا༟৙৑ڎاد ๤ཚب

.ඔ൹ٺጝ጑ޙৎ৊ا ඔ൹ّا߉ߵᄴᄟا ሒᇭ દઊިۏިدৎ৊ا દઊاܳأڎد ᆇ୞୘ިع أو༥ڎ ،݆ஓ୷৙৑ا గጻዧݠًؕ

Solution to Question 17:
Note that 5 can’t be on the corner vertices. Because otherwise one of the products will
be divisible by 5, and the other product will not. Similarly, with 7. Therefore, 5 and 7
are in the middle circles. So, 5 + 7 = 12.

6 3

2 4

7

5

:17 اڤۻ܎ال ຒڞ

ይዧگފ۰݄ ఈًఃً؇ڢ ا๤ཟܳب ঌَॻݬ؇༡ أ༡ڎ ݿ٭۠أܭ ዻዧذ ৙৑ن اৎ৊ݠًأ؇ت، رؤوس أ༡ڎ ؜ٷڎ لܝިن أن ஓ୷ܝ݆ ৖৑ 5 اܳأڎد أن ఈఃَۋޓ

،(ඔ൹ٺጝ጑ޙৎ৊ا) ඔ൹اܳިݿޚ٭ٺ ඔ൹ّا߉ߵᄴᄟا ሒᇭ و7 5 اܳأڎدان لܝިن أن ෠ຬص إذن .7 ይዧأڎد ً؇ܳྡྷފٴ۰ وً؇ৎ৊ټܭ ڢ؇ًܭ. ଫଃ༚ රඝ৚৑وا 5 আॻ༟
.5 + 7 = 12 ሒᇿ؇وً؇ܳٺ

6 3

2 4

7

5
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Question 18
Evaluate the following product:

:ሒᇿ؇اܳٺ ا๤ཟܳب ༡؇ݬܭ اۋފص

( 3
√
4− 3

√
2 + 1)( 3

√
4 + 3

√
2 + 1)( 3

√
4− 1).

Solution to Question 18:
Solution 1. Let x = 3

√
2. Then 3

√
4 = x2. The expression can be rewritten as: (x2 − x+

1)(x2+x+1)(x2−1). Factor the last term (x2−1) into (x−1)(x+1) and rearrange the
product: [(x+1)(x2 − x+1)] · [(x− 1)(x2 + x+1)]. Recognizing the sum and difference
of cubes identities

a3 + b3 = (a+ b)(a2 − ab+ b2) and a3 − b3 = (a− b)(a2 + ab+ b2)

this simplifies to: (x3 + 1)(x3 − 1). Substituting x3 = 2 back into the expression:
(2 + 1)(2− 1) = 3 · 1 = 3.

:18 اڤۻ܎ال ຒڞ

(x2 − x + 1)(x2 + x + اܳݱިرة: আॻ༟ ଫଃاܳٺأٴ ۰ً؇঺঒ إ༟؇دة ஓ୷ܝ݆ . 3
√
4 = x2 ؜ٷڎ۱؇ ،x = 3

√
2 ܳٷݯؕ .1 اࠍ੆ܭ

[(x+1)(x2 − ا๤ཟܳب: ༡؇ݬܭ ߙߵ྘ོص َأ٭ڎ ቕ቉ (x2 − 1) = (x− 1)(x+1) ଫଃ༠৙৑ا اࠍ੆ڎ ၟၽَڰ .1)(x2 − 1)

ඔ൹ܝأٴည৊ا وڣݠق ᆇ୞୘ިع ݁ٺޚ؇ًگ؇ت وً؇ݿٺ༱ڎام .x+ 1)] · [(x− 1)(x2 + x+ 1)]

a3 + b3 = (a+ b)(a2 − ab+ b2) and a3 − b3 = (a− b)(a2 + ab+ b2)

.(2 + 1)(2− 1) = 3 · 1 = 3 ૭૜؇وي اܳگ٭۰݄ ڣ؆ن x3 = 2 أن ؇ஓ୾و .(x3 + 1)(x3 − 1) :ሌᇿإ ዻዧذ ਐಱྟފޔ

Solution link اࠍ੆ܭ راًޔ

81



KAUST Mathematics Competition

Question 19
Bader, Nawaf, and Yasser each chose a positive integer. Each person multiplied his

number by each of the other two numbers, then subtracted the smaller product from
the larger product. Bader’s result was 1, and Nawaf’s result was 49. What was Yasser’s
result?

દઊᄳፁዧا દઊاܳأڎد ݆݁ ٍ႟ّ၍ ሒᇭ ༟ڎده ๤ཟًب ܾዛዊ݁ وا༡ڎ ႟၍ ڢ؇م ݁ިۏٴً؇، ؇ً༲٭ොේ ༟ڎداً ๤ང؇ل و وَިاف ࢻࣖر ݆݁ ႟၍ اۊٺ؇ر

ل؇๤ང؟ ۰༶ཹྥ٭ ሒሃ ؇݁ ،49 َިاف ۰༶وཹྥ٭ ،1 ࢻࣖر ۰༶ཹྥ٭ ೑಻Ⴄ၍ ،ଫଊ܋৙৑ا ༇ຐ؇اܳٷ ݆݁ ا৙৑ݬ؞ݠ ༇ຐ؇اܳٷ ޗݠح ቕ቉ اරඝ৚৑ان، ؇ᆇᆅاۊٺ؇ر

Solution to Question 19:
Let Bader’s, Nawaf’s, and Yasser’s numbers be a, b, c, respectively. Then, by the given
information, a · |b− c| = 1, b · |a− c| = 49. From the first equation, a = 1, and from the
second, b(c − 1) = 49. This means that either b = 1, c = 50 (which contradicts the first
equality), or b = 49, c = 2 (similarly), or, finally, b = 7, c = 8. Therefore, Yasser will
obtain c · |a− b| = 8 · 6 = 48.

:19 اڤۻ܎ال ຒڞ

.b · |a− c| = 49 و a · |b− c| = 1 اৎ৊أޚ٭؇ت: ݆݁ .a, b, c ا྘ོଫଐܳص আॻ༟ ሒሃ ๤ང؇ل و وَިاف ࢻࣖر أ༟ڎاد أن ܳٷڰݠض
(و۱ڍا b = 1, c = 50 إّ݁؇ أن มฃلأ و۱ڍا .b(c − 1) = 49 ۰ਃ಻؇اܳټ و݆݁ ،a = 1 আॻ༟ ොຶݱܭ ሌᇿو৙৑ا ᄭᄟأ؇دৎ৊ا ݆݁

ሒሃ ๤ང؇ل ۰༶ཹྥ٭ إذن .b = 7, c = 8 أଫଃ༠اً أو لݱܹں)، ৖৑ (وً؇ৎ৊ټܭ b = 49, c = 2 أو ،(ሌᇿو৙৑ا ᄭᄟأ؇دৎ৊ا ਍ಱ؇ڢݥ
.c · |a− b| = 8 · 6 = 48

Solution link اࠍ੆ܭ راًޔ
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Question 20
How many integer numbers k satisfy the following inequality?

اܳٺ؇ܳ٭۰؟ ۰਍ಱ؇ٺٴৎ৊ا ොຬگݑ k ොේ٭ں ༟ڎد ቕመ

(k + 10)(4− k)(k − 2)2 > 0

Solution to Question 20:
We have (k + 10)(4− k) > 0 and k ̸= 2. Then −10 < k < 4 and k ̸= 2. So, there are 12
numbers.

:20 اڤۻ܎ال ຒڞ

ا༟৙৑ڎاد .k = 2 اݿྥټٷ؇ء ؕ݁ −10 < k < 4 আॻ༟ ොຶݱܭ ۰਍ಱ؇ٺٴৎ৊ا ݆݁ .k ̸= 2 و (k + 10)(4 − k) > 0 ؇਍ಱᄴᄟ
.12 اܳأڎد لݱٴں 2 وً؇ݿྥټٷ؇ء ،13 ༟ڎد۱؇ و3 −9 ඔ൹ً ۰༲اܳݱۜ٭

Solution link اࠍ੆ܭ راًޔ
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Question 21
We have a checkered tablecloth in which the sidelength of small squares is 1. A

rectangle is cut from this tablecloth such that the sides of the rectangle are parallel to
the sides of the squares, as shown in the figure. The total area of the white part of the
rectangle is 10. What is the perimeter of the rectangle?

۬༟ఈఃأݪ ݁ފٺޚ٭ܭ ڢݧ ቕቆ ،1 ଫଃݬ؞ ًؕਵਦ ႟၍ ݪܹؕ ޗިل (༇ຍاܳލޚݠ رڢأ۰ (૰૏ٴ۬ ਵਦًأ؇ت ሌᇿإ ྾ཏ݁گ ᄭᄟޗ؇و ؗޚ؇ء ؇਍ಱᄴᄟ

ො੼٭ޔ ި۱ ؇݁ ،10 ሒሃ اৎ৊ފٺޚ٭ܭ ݆݁ اਃಸ৙৑ݥ ࠯࠵࠾ݞء اᆇᅹ৕৑؇ܳ٭۰ ۰༡؇ފৎ৊ا ،႟ၽاܳލ ሒᇭ ༃݁ިࡵ ި۱ პაႰ اৎ৊ݠًأ؇ت، ৙৑ݪఈఃع ل۰ ݁ިاز
اৎ৊ފٺޚ٭ܭ؟ ۱ڍا

Solution to Question 21:
Let’s denote the sides of the incomplete squares as a, b, c, d. The perimeter of the rectangle
is then 2a + 2b + 2c + 2d + 12. On the other hand, the white area is composed of the
rectangles 1 × a, 1 × b, 1 × c, 1 × d taken twice as well as four 1 × 1 squares, hence
2a+ 2b+ 2c+ 2d+ 4 = 10. Therefore, the perimeter is 10− 4 + 12 = 18.

a 1 1 1 b
c
1

1

1
d

:21 اڤۻ܎ال ຒڞ

.2a+2b+2c+2d+12 ૭૏؇وي اৎ৊ފٺޚ٭ܭ ො੼٭ޔ ؜ٷڎ۱؇ .a, b, c, d ًـ ᄭᄥ݄ܝٺည৊ا ଫଃ༚ اৎ৊ݠًأ؇ت أݪఈఃع ৙৑ޗިال ਲ਼ਦଫ଍ܳ
ଲਐಱ୍ر ؇ዛዊ݁ ႟၍) 1 × d ,1 × c ,1 × b ,1 × a ؇ዛኤ؇༡؇݁ފ ݁ފٺޚ٭ఈఃت ݆݁ اܳٴ٭ݯ؇ء ۰༡؇ފৎ৊ا ਐಾܝިن أරඝى، ۏ۰۳ ݆݁
૭૏؇وي ا௱௯௫٭ޔ إذن .2a + 2b + 2c + 2d + 4 = 10 ᄳᄟا ،1 × 1 ؇ዛው݁ފ؇ۋ ਵਦًأ؇ت أرًأ۰ ሌᇿإ ً؇৕৑ݪ؇ڣ۰ ،(ඔ൹ّਵਦ

.10− 4 + 12 = 18
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Question 22
Khalid wants to increase one of the numbers in the product 1447×1448×2025×2030

by adding 1 (he can increase either 1447, 1448, 2025, or 2030). Which number should he
increase to make the new product as large as possible?

أو 1447 ل؇دة ز (ஓ୷ܝٷ۬ 1 ࿓؆ݪ؇ڣ۰ 1447× 1448× 2025× 2030 ا๤ཟܳب ༡؇ݬܭ ሒᇭ ا৙৑رڢ؇م أ༡ڎ ل؇دة ز ᄴᄟ؇༠ ߌߵࢴࣖ

ஓ୷ܝ݆؟ ؇݁ ଫଊأ܋ اࠍ੊ڎࢴࣖ ا๤ཟܳب ༡؇ݬܭ ܳ٭۠أܭ ߌ߳ࢴࣖ أن ෠ຬص اᄳᄟي اෂීڢܾ ި۱ ؇݁ ،( 2030 أو 2025 أو 1448

Solution to Question 22:
Let us write the product as

1447× 1448× 2025× 2030 = 1447w = 1448x = 2025y = 2030z,

so that
w > x > y > z.

Hence, adding 1 to a number in the product means adding w, x, y or z to the result,
which means he should increase 1447 by 1 because w is the largest.

:22 اڤۻ܎ال ຒڞ

اܳݱިرة আॻ༟ ا๤ཟܳب ༡؇ݬܭ ܳٷܝٺص

1447× 1448× 2025× 2030 = 1447w = 1448x = 2025y = 2030z,

ොຳ٭ت
w > x > y > z.

اᄳᄟي اܳأ؇݁ܭ ොຳފص z أو y أو x أو w ૭૏؇وي ا๤ཟܳب ༡؇ݬܭ ሒᇭ ل؇دة ෑෂا ݁گڎار ڣ؆ن 1 ஓ୾گڎار اܳأިا݁ܭ أ༡ڎ ل؇دة ز ؜ٷڎ
.1 ஓ୾گڎار 1447 ل؇دة ز ؜ٷڎ ොູݱܭ ل؇دة ز ଫଊأ܋ ڣ؆ن ،ଫଊ܋৙৑ا ި۱ w و৙৑ن زدَ؇ه.

Solution link اࠍ੆ܭ راًޔ
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Question 23
For a two-digit number n, both 154−n and 89−n are prime numbers. Find the sum

of the digits of n.

. n اܳأڎد أرڢ؇م ᆇ୞୘ިع أو༥ڎ أوܳ٭ً؇، ༟ڎداً 89− n و 154− n ݆݁ ႟၍ وႤ၍ن ඔ൹ਐ಻؇༠ ݆݁ ؇ً࿖ި݁ܝ ༟ڎداً n Ⴄ၍ن إذا

Solution to Question 23:
Since (154 − n) − (89 − n) = 65 is an odd number, one of these two prime numbers
must be even. The only even prime is 2, so the smaller prime number equals 2. Hence
89 − n = 2, thus n = 87. Indeed, for n = 87 both 154 − 87 = 67 and 89 − 87 = 2 are
prime. So, 8 + 7 = 15.

:23 اڤۻ܎ال ຒڞ

ሒᇿو৙৑ا واܳأڎد زوۏ٭ً؇. ඔ൹وܳ٭৙৑ا દઊاܳأڎد أ༡ڎ لܝިن أن ࢻࣖ ఈఃڣ ڣݠدي، ༟ڎد (154 − n) − (89 − n) = 65 أن ؇ஓ୾
154− 87 = 67 وً؇ܳڰأܭ: .n = 87 و݁ٷ۬ 89− n = 2 ዻዧᄳᄟ .2 ૭૏؇وي ا৙৑ݬ؞ݠ اܳأڎد إذن ،2 ި۱ اܳިۋ٭ڎ ሒᇚوෑෂا

.8 + 7 = 15 ި۱ n أرڢ؇م ᆇ୞୘ިع ሒᇿ؇وً؇ܳٺ أوܳ٭؇ن، ༟ڎدان 89− 87 = 2 و

Solution link اࠍ੆ܭ راًޔ
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Question 24
Let f(x) = (ax2 + x+ 3)(ax2 + x+ 5). If f(−3) = −1 what is the value of f(3)?

f(3)؟ ڢ٭۰݄ ሒሃ ؇݁ f(−3) = −1 Ⴄ၍ن إذا ،f(x) = (ax2 + x+ 3)(ax2 + x+ 5) ܳ٭ܝ݆

Solution to Question 24:
Since f(−3) = 9a(9a+2) = −1, it follows that (9a+1)2 = 0, yielding a = −1/9. Then,
f(3) = (9a+ 6)(9a+ 8) = 5 · 7 = 35.

:24 اڤۻ܎ال ຒڞ

f(3) = (9a+6)(9a+ ؜ٷڎ۱؇ .a = −1
9 و݁ٷ۬ ،(9a+1)2 = 0 ڣ؆ن f(−3) = 9a(9a+2) = −1 أن ؇ஓ୾

.8) = 5 · 7 = 35

Solution link اࠍ੆ܭ راًޔ
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Question 25
Two integer numbers were added to the list [2, 2, 9, 15, 32] so that the range doubled,

while the average remained unchanged. What is the larger of the two added numbers?

ଫଊأ܋ ި۱ ؇݁ ،ሒᇀ؇ފ੆اࠍ اৎ৊ٺިݿޔ ଫଃ؞ਐಱ ቕረ ྘ྲྀٷ݄؇ اৎ৊ڎى ّݯ؇؜ژ ොຳ٭ت [2, 2, 9, 15, 32] ۰ஓ୴؇اܳگ ሌᇿإ ඔ൹༲٭ොේ દઊڎد༟ أ֡ݪ٭ژ
اৎ৊ݯ؇ڣඔ൹؟ દઊاܳأڎد

Solution to Question 25:
Let the two added numbers be x > y. Since the average remained unchanged, we have
x+y = 12 ·2 = 24. Since the range doubled, we have either x−y = 60, or x = 62, y ≥ 2,
or x ≤ 32, y = −28. The last two choices are impossible since x+ y = 24. Thus we have
x− y = 60, hence x = 42 and y = −18.

:25 اڤۻ܎ال ຒڞ

ا༟৙৑ڎاد وᆇ୞୘ިع ،7 ·12 = 84 ૭૏؇وي اܳފٴأ۰ ا༟৙৑ڎاد ᆇ୞୘ިع ڣ؆ن ଫଃ؞ਐಱ ቕረ اৎ৊ٺިݿޔ أن ؇ஓ୾ .x > y اৎ৊ݯ؇ڣ؇ن اܳأڎدان ܳ٭ܝ݆
اࠍ੊ڎࢴࣖ ڣ؇ৎ৊ڎى ّݯ؇؜ژ، وڢڎ 32 − 2 = 30 ި۱ ঌॻݬ৙৑ا اৎ৊ڎى أن ؇ஓ୾و .x + y = 24 ᄳᄟا ،60 ި۱ ا৙৑ݬܹ٭۰ ا৵৤ৠފ۰

๤ཇط ؕ݁ اරඝ৙৑ّ؇ن اࠍ੆؇ܳٺ؇ن ౫౜ళگݑ أن ஓ୷ܝ݆ ৖৑ (إذ x − y = 60 لܝިن أن لܹݞم 60 اৎ৊ڎى لݱٴں ௧ௌܳـ .60 ૭૏؇وي
.y = −18 و x = 42 আॻ༟ ොຶݱܭ x− y = 60 و x+ y = 24 اܳٷޙ؇م ༡ܭ ݆݁ إذن .(x+ y = 24

Solution link اࠍ੆ܭ راًޔ
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Question 26
A camel starts at (0, 0) and moves as follows: It moves 1 unit right, 2 units up, 3 units

left, 4 units down, then continues 5 units right, 6 units up, . . . (the first seven moves are
shown below). Find its coordinates after the 2025th move.

4 ቕ቉ ૭૏؇راً، و༡ڎات 3 ቕ቉ ،আॻ༟ఋዳዧ ඔ൹ّڎ༡و ቕ቉ ஓ୷٭ٷً؇، وا༡ڎة و༡ڎة ౫౜దݠك :ሒᇿ؇ܳٺႤ၍ و౫౜దݠك (0, 0) اܳٷگޚ۰ ؜ٷڎ ᆇᅹܭ ਊಱڎأ

أو༥ڎ Ⴄ၍රඞت)، ݿٴؕ أول أدَ؇ه (لޙ۳ݠ وᄔჼ۱ا... ،আॻ༟ఋዳዧ و༡ڎات 6 ቕ቉ ஓ୷٭ٷً؇، و༡ڎات 5 კაჂل ቕ቉ ఋዳዧݿڰܭ، و༡ڎات
.2025 رڢܾ ᄎცݠ੆اࠍ ًأڎ ّ۬؇ਃುڎا༡إ

1

2

3

4

5

6

7(−4, 4) (3, 4)

(3,−2)(−2,−2)

(−2, 2) (1, 2)

(1, 0)

Solution to Question 26:
Let (a, b) be the position after move 2025. First, we determine a. If the camel moves
some units left (or right), its x-coordinate decreases (or increases) same amount of units.
Vertical moves leave x-coordinate unchanged. At the beginning the x-coordinate is 0.
So, we have

a = 1− 3 + 5− 7 + . . .− 2023 + 2025

= 1 + (−3 + 5) + . . .+ (−2023 + 2025)

= 1 + 2 · 506 = 1013.

Similarly, we determine b,
b = 2− 4 + 6− 8 + . . .+ 2022− 2024

= (2− 4) + (6− 8) + . . .+ (2022− 2024)

= −1012.

So, (a, b) = (1013,−1012).

:26 اڤۻ܎ال ຒڞ

ڣگޔ ا৙৑ڣگ٭۰ اࠍ੆ݠႤ၍ت .(มฃ྘اܳފ ሒᇉڎا༡৕৑ا) a ෠ຶڎ ৖ً৑أو .2025 رڢܾ ᄎცݠ੆اࠍ ًأڎ ا৵৩ৠܭ إ༡ڎاਃು؇ت ሒሃ (a, b) أن ܳٷڰݠض

إذن ،x = 0 اܳٴڎال۰ ሒᇭ x؛ ڢ٭۰݄ ଫّଃّ؞

a = 1− 3 + 5− 7 + . . .− 2023 + 2025

= 1 + (−3 + 5) + . . .+ (−2023 + 2025)

= 1 + 2 · 506 = 1013.
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اܳݱ؇دي): ሒᇉڎا༡৕৑ا) b ෠ຶڎ وً؇ৎ৊ټܭ

b = 2− 4 + 6− 8 + . . .+ 2022− 2024

= (2− 4) + (6− 8) + . . .+ (2022− 2024)

= −1012.

.(a, b) = (1013,−1012) إذن

Solution link اࠍ੆ܭ راًޔ
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Question 27
Positive real numbers x, y, and t satisfy the following system. What is the value of

t?

t؟ ڢ٭۰݄ ሒሃ ؇݁ ،ሒᇿ؇اܳٺ اܳٷޙ؇م ොູگݑ t و y و x اৎ৊ިۏٴ۰ اࠍ੆گ٭گ٭۰ ا༟৙৑ڎاد

⎧
⎪⎨

⎪⎩

x2 = y2 + 6

(x+ y)(t− 1) = 30

(x− y)(t+ 1) = 16

Solution to Question 27:
By multiplying the second and third equations, we get (x2 − y2)(t2 − 1) = 480, and the
first equation gives us that x2 − y2 = 6, so t2 − 1 = 480

6 = 80 ⇒ t2 = 81 ⇒ t = 9.

:27 اڤۻ܎ال ຒڞ

ᄳᄟا ،x2 − y2 = 6 ሌᇿو৙৑ا ᄭᄟأ؇دৎ৊ا و݆݁ .(x2 − y2)(t2 − 1) = 480 আॻ༟ ොຶݱܭ واܳټ؇ܳټ۰ ۰ਃ಻؇اܳټ ඔ൹أ؇دܳٺৎ৊ا ๤ཟًب

t2 − 1 =
480

6
= 80 ⇒ t2 = 81 ⇒ t = 9

Solution link اࠍ੆ܭ راًޔ

92



Questions and Solutions 2025-2026

Question 28
In the figure, pentagon ABCDE is formed by two overlapping rectangles. Based on

the labeled lengths in the diagram, what is the perimeter of the pentagon?

ި۱ ؇݁ ،྾ངීෂا ሒᇭ ۰ොෘިৎ৊ا ا৙৑ޗިال আॻ༟ ً ਍ಸ؇ء ،ඔ൹ܹ༠݁ٺڎا ඔ൹ܹ݁ފٺޚ٭ ݆݁ ݁ܝިن ABCDE ๴ང؇৵৤ৠا ႟ၽاܳލ أدَ؇ه، ႟ၽاܳލ ሒᇭ
ا๴ང؇৵৤ৠ؟ ႟ၽاܳލ ො੼٭ޔ

A

B C

E

F

D

16

12

Solution to Question 28:
Triangles AEF and BFC are similar, and BC = AE = 12, so AF = 9. By the
Pythagorean theorem, EF =

√
122 + 92 = 15 and FC =

√
162 + 122 = 20, so the

pentagon’s perimeter is 16 + 9 + 2 · 12 + 15 + 20 = 84.

:28 اڤۻ܎ال ຒڞ

ڣ٭ټ؇ؗިرس: ل۰ َޙݠ وً؇ݿٺ༱ڎام .AF = 9 أن ૭૙ྥٷٺھ BC = AE = 12 و݁ؕ ݁ྥލ؇ዛኞ؇ن، BFC و AEF اৎ৊ټܹټ؇ن
16 + 9 + 2 · 12 + ި۱ ๴ང؇৵৤ৠا ႟ၽاܳލ ො੼٭ޔ إذن .FC =

√
162 + 122 = 20 و EF =

√
122 + 92 = 15
.15 + 20 = 84

Solution link اࠍ੆ܭ راًޔ
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Question 29
Let a and b be positive integers such that exactly three of the following statements

are true and one is false:

(1) a+ 7 is divisible by b.

(2) a = 5b+ 2.

(3) a+ b is divisible by 3.

(4) a+ 4b is a prime number.

Find the largest possible value of a+ b.

༠؇ޗ۰٪: ڣگޔ ووا༡ڎة ۰༲٭ොේ اܳٺ؇ܳ٭۰ اܳأٴ؇رات ݆݁ ً؇ܳݯٴޔ ؜ٴ؇رات ఈఃٔث أن ොຳ٭ت ݁ިۏٴ؇ن ොේ٭༲؇ن ༟ڎدان b و a ܳ٭ܝ݆

. b আॻ༟ اܳگފ۰݄ لگٴܭ a+ 7 (1)

. a = 5b+ 2 (2)

.3 আॻ༟ اܳگފ۰݄ لگٴܭ a+ b (3)

.ሒᇿأو ༟ڎد a+ 4b (4)

.a+ b గጻዧگڎار ᆙᆘܝٷ۰ ڢ٭۰݄ ଫଊأ܋ أو༥ڎ

Solution to Question 29:
Both (2) and (3) can not be true, because a+ b = 6b+2 is not divisible by 3. Also, both
(3) and (4) can not be true, because a+4b = (a+ b) + 3b can not be prime greater than
3 and multiple of 3. Therefore, (3) is the only false statement. (1) and (2), implies that
a + 7 = 5b + 9 is divisible by b, so b = 1, 3, 9. Then a = 7, 17, 47 and it easy to check
that these hold. So, (a, b) = (7, 1), (17, 3), (47, 9) and max(a+ b) = 47 + 9 = 56.

:29 اڤۻ܎ال ຒڞ

ஓ୷ܝ݆ ৖৑ ዻዧᄔცو .3 আॻ༟ اܳگފ۰݄ لگٴܭ ৖৑ a+ b = 6b+ 2 ৙৑ن ݁أً؇، ඔ൹٭ۜٺොේ و(3) (2) اܳأٴ؇رّ؇ن ّܝިن أن ஓ୷ܝ݆ ৖৑
أن ஓ୷ܝ݆ ৖৑و ،3 ݁ݯ؇؜ڰ؇ت ݆݁ ݿ٭ܝިن a+ 4b = (a+ b) + 3b ৙৑ن ݁أً؇، ඔ൹٭ۜٺොේ و(4) (3) اܳأٴ؇رّ؇ن ّܝިن أن
a+7 = 5b+9 ڣ؆ن ොේ٭ۜٺ؇ن، و(2) (1) أن ؇ஓ୾ .(3) ሒሃ اࠍ੅؇ޗ۰٪ اܳިۋ٭ڎة اܳأٴ؇رة إذن .3 ݆݁ ଫଊأ܋ أوܳ٭ً؇ ༟ڎداً لܝިن
إذن ا๤དྷܳوط. ොູگݑ ݆݁ ᄭᄟިዝ๎ื اܳٺۜگݑ وஓ୷ܝ݆ ،a = 7, 17, 47 ؜ٷڎ۱؇ .b = 1, 3, 9 لأޚ޶ و۱ڍا ،b আॻ༟ اܳگފ۰݄ لگٴܭ

.47 + 9 = 56 ሒሃ a+ b ܳـ ڢ٭۰݄ ଫଊوأ܋ (a, b) = (7, 1), (17, 3), (47, 9) ሒሃ اৎ৊݄ܝٷ۰ ا৙৑زواج

Solution link اࠍ੆ܭ راًޔ
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Question 30
A square of sidelength 1 is dissected into 14 smaller squares, see below. Find the area

of the shaded square.

.ጵ጑ޙৎ৊ا اৎ৊ݠًؕ ۰༡؇݁ފ أو༥ڎ أدَ؇ه) ༃݁ިࡵ პაႰ) أݬ؞ݠ، ਵਦًأً؇ 14 ሌᇿإ ྾ّཏُڢ 1 ݪܹأ۬ ޗިل ًؕਵਦ

Solution to Question 30:
Let x be the sidelength of the left-bottom square. Then the sidelengths of the other
squares can be uniquely determined as shown in the figure below. For example, the
sidelength of the right-middle square is one-third of the right-below square, so it is 2/3−
2x.

x

x

1-2x

1-2x 2x

1-3xx

x 5x-1

x

2-6x

2/3-2x

Summing all the lengths on the right side of the big square, we obtain

2x+

(
2

3
− 2x

)
+ (2− 6x) = 1.

Solving this equation, we get x =
5

18
. Hence the side of the shaded square is 1− 3x =

1

6

and its area is 1

36
.

:30 اڤۻ܎ال ຒڞ
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ሒᇭ პაႰ وۋ٭ڎ ႟ၽ૰૖ اৎ৊ݠًأ؇ت ًگ٭۰ أݪఈఃع أޗިال ොູڎࢴࣖ ஓ୷ܝ݆ ؜ٷڎ۱؇ ا྘ܳފ؇ر. أݿڰܭ ሒᇭ اৎ৊ިۏިد اৎ৊ݠًؕ ݪܹؕ ޗިل x ܳ٭ܝ݆

.2/3− 2x ૭૏؇وي ዻዧᄳᄟو ොູٺ۬، اᄳᄟي اৎ৊ݠًؕ ݪܹؕ ޗިل ܹٔت ૭૏؇وي ඔ൹اࡺࢋࢦ ݁ٷٺݱژ ሒᇭ اৎ৊ݠًؕ ݪܹؕ ޗިل ఈًః݁ټ .႟ၽاܳލ

আॻ༟ ොຶݱܭ ଫଃاܳـܝٴ గጻዧݠًؕ ݆ஓ୷৙৑ا اܳݯܹؕ আॻ༟ ا৙৑ޗިال ؕᆇ໶ໜ

2x+

(
2

3
− 2x

)
+ (2− 6x) = 1.

.
1

36
و݁ފ؇ۋٺ۬ 1− 3x =

1

6
ި۱ ጵ጑ޙৎ৊ا اৎ৊ݠًؕ ݪܹؕ ޗިل ቕ቉ و݆݁ .x =

5

18
෠ຶڎ ᄭᄟأ؇دৎ৊ا ۱ڍه ොຳܭ

Solution link اࠍ੆ܭ راًޔ
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Solutions to Juniors Track Questions-Second Round
١ॴబոاڤ׭ ႞႖ຒۑिऻا - അ೪۳כոاڤר ڲۻոر ႞႖أ۰כ ຒݫݻل

Question 1
In the figure below, ABCD is a square with side length 2. E is the midpoint of CD

and F lies on AC such that EF ⊥ AC. Find the length of AF .

لܝިن ොຳ٭ت AC আॻ༟ ّگؕ F اܳٷگޚ۰ و ،CD ݁ٷٺݱژ َگޚ۰ ሒሃ E ،2 ݪܹأ۬ ޗިل ًؕਵਦ ABCD أدَ؇ه، ႟ၽاܳލ ሒᇭ

.AF ޗިل أو༥ڎ .EF ⊥ AC

A

B C

D

E

F

Solution to Question 1:
By the Pythagorean theorem, AC =

√
AB2 +BC2 =

√
22 + 22 = 2

√
2. Since ∠FCE =

45◦ and ∠EFC = 90◦, ∆EFC is an isosceles right triangle. Therefore, CF = EF and
CF 2 +EF 2 = CE2 = 1 (by Pythagorean theorem) implies CF = EF =

√
2
2 . Therefore,

AF = AC − CF = 2
√
2−

√
2
2 = 3

√
2

2 .

:1 اڤۻ܎ال ຒڞ

45◦ = ∠FCE أن ؇ஓ୾و .AC =
√
AB2 +BC2 =

√
22 + 22 = 2

√
2 ڣ؆ن ڣ٭ټ؇ؗިرس، ل۰ َޙݠ ً؇ݿٺأ݄؇ل

1 = و CF = EF ڣ؆ن و݁ٷ۬، .ඔ൹اܳݯܹأ و݁ٺޚ؇ًݑ ل۰ اෑෂاو ቕሶ؇ڢ ݁ټܹت ި۱ ∆EFC ڣ؆ن ،90◦ = ∠EFC و
3
√
2

2 = ڣ؆ن ،ሒᇿ؇وً؇ܳٺ .
√
2
2 = CF = EF أن มฃلأ ؇ᆙᆘ ڣ٭ټ؇ؗިرس) ل۰ َޙݠ (ً؇ݿٺأ݄؇ل CE2 = CF 2 + EF 2

.
√
2
2 − 2

√
2 = AC − CF = AF

Solution link اࠍ੆ܭ راًޔ
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Question 2
Find the values of x and y that solve the following system of equations:

:ሒᇿ؇اܳٺ اৎ৊أ؇د৖৑ت َޙ؇م ොູگݑ มฆܳا y و x ڢࡗࡲ أو༥ڎ

⎧
⎨

⎩

x− 2025

x− 2026
=

y − 1447

y − 1448

x(y + 13) = y(x+ 30)

Solution to Question 2:
Equation 1 gives:

x− 2026 + 1

x− 2026
=

y − 1448 + 1

y − 1448
=⇒ 1 +

1

x− 2026
= 1 +

1

y − 1448

=⇒ x− 2026 = y − 1448 =⇒ x = y + 578

Equation 2 gives:

x(y + 13) = y(x+ 30) =⇒ xy + 13x = xy + 30y

=⇒ 13x = 30y =⇒ y =
13

30
x

=⇒ x = y + 578 =
13

30
x+ 578 =⇒ 17

30
x = 578

=⇒ x =
30

17
· 578 =

30

17
· 2 · 172 = 60 · 17 = 1020

and y =
13

30
x =

13

30
· 1020 =

13

30
· 10 · 3 · 34 = 13 · 34 = 442

Therefore, x = 1020 and y = 442.
Alternative Solutions:

• Cross-Multiplication (Eq 1): Students may expand (x − 2025)(y − 1448) = (y −
1447)(x− 2026). It also simplifies to x− y = 578.

• Parametric Approach: From Eq 2, let x = 30k and y = 13k. Substituting into Eq
1 leads to 30k − 2026 = 13k − 1448 =⇒ 17k = 578 =⇒ k = 34. This is an
efficient alternative.

:2 اڤۻ܎ال ຒڞ

:1 ᄭᄟأ؇دৎ৊ا ّأޚ޶

x− 2026 + 1

x− 2026
=

y − 1448 + 1

y − 1448
=⇒ 1 +

1

x− 2026
= 1 +

1

y − 1448

=⇒ x− 2026 = y − 1448 =⇒ x = y + 578

98



Questions and Solutions 2025-2026

:2 ᄭᄟأ؇دৎ৊ا ّأޚ޶

x(y + 13) = y(x+ 30) =⇒ xy + 13x = xy + 30y

=⇒ 13x = 30y =⇒ y =
13

30
x

=⇒ x = y + 578 =
13

30
x+ 578 =⇒ 17

30
x = 578

=⇒ x =
30

17
· 578 =

30

17
· 2 · 172 = 60 · 17 = 1020

و y =
13

30
x =

13

30
· 1020 =

13

30
· 10 · 3 · 34 = 13 · 34 = 442

.y = 442 و x = 1020 ،ሒᇿ؇وً؇ܳٺ
:႞႖ֵࠬࡇ ຒݫݻل

،(x− 2025)(y− 1448) = (y− 1447)(x− 2026) ڣ۹ ይዧޚఈఃب ஓ୷ܝ݆ :(1 ᄭᄟأ؇دৎ৊ا) ሒᇿاܳٺٴ؇د ا๤ཟܳب •

.x− y = 578 ሌᇿإ ً ألݯ؇ ਐಾྟފޔ ሒሃو

ሌᇿإ َݱܭ 1 ᄭᄟأ؇دৎ৊ا ሒᇭ لݥ ً؇ܳٺأި .y = 13k و x = 30k أن َڰݠض ،2 ᄭᄟأ؇دৎ৊ا ݆݁ اܳٴ؇راଫଐ݁ي: اዛዊܳھ •
ڣأ؇ل. ࢻࣖلܭ و۱ڍا .30k − 2026 = 13k − 1448 =⇒ 17k = 578 =⇒ k = 34

Solution link اࠍ੆ܭ راًޔ
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Question 3
Find the number of triples (x, y, z) of integers satisfying the following inequality:

اܳٺ؇ܳ٭۰: ۰਍ಱ؇ٺٴৎ৊ا ොູگݑ มฆܳا ۰༲اܳݱۜ٭ ا༟৙৑ڎاد ݆݁ (x, y, z) اܳټਃುఈః؇ت ༟ڎد أو༥ڎ

x2 + 2|y|+ 3|z| ≤ 8.

Solution to Question 3:
Since the summand term 3|z| is less or equal than 8, we get |z| ≤ 1. Consider two cases.
Case 1. Let z = 0, then x2 + 2|y| ≤ 7. This implies x = 0,±1,±2.

• For x = 0, we get y = 0,±1,±2,±3.

• For x = ±1, we get y = 0,±1,±2,±3.

• For x = ±2, we get y = 0,±1.

Totally, 7 + 2 · 7 + 2 · 3 = 27.
Case 2. Let z = ±1, then x2 + 2|y| ≤ 5. This implies x = 0,±1,±2.

• For x = 0, we get y = 0,±1,±2.

• For x = ±1, we get y = 0,±1,±2.

• For x = ±2, we get y = 0.

Totally, 2(5 + 2 · 5 + 2 · 1) = 34.
Hence, there are 27 + 34 = 61 triples (x, y, z).

:3 اڤۻ܎ال ຒڞ

:ඔ൹ܳٺ؇༡ ܳٷٷ؇ڢݷ .|z| ≤ 1 আॻ༟ ොຶݱܭ ؇਍಻؆ڣ ،8 ૭૏؇وي أو ݆݁ أݬ؞ݠ 3|z| اࠍ੆ڎ أن ؇ஓ୾
.x = 0,±1,±2 أن ๴ཟلگٺ و۱ڍا .x2 + 2|y| ≤ 7 ؜ٷڎ۱؇ ،z = 0 ܳ٭ܝ݆ .1 ᄭᄟ؇੆اࠍ

.y = 0,±1,±2,±3 আॻ༟ ොຶݱܭ ،x = 0 Ⴄ၍ن إذا •

.y = 0,±1,±2,±3 আॻ༟ ොຶݱܭ ،x = ±1 Ⴄ၍ن إذا •

.y = 0,±1 আॻ༟ ොຶݱܭ ،x = ±2 Ⴄ၍ن إذا •

.7 + 2 · 7 + 2 · 3 = 27 ި۱ ا௯௫௵݄ިع
.x = 0,±1,±2 أن ๴ཟلگٺ و۱ڍا .x2 + 2|y| ≤ 5 ؜ٷڎ۱؇ ،z = ±1 ܳ٭ܝ݆ .2 ᄭᄟ؇੆اࠍ

.y = 0,±1,±2 আॻ༟ ොຶݱܭ ،x = 0 Ⴄ၍ن إذا •

.y = 0,±1,±2 আॻ༟ ොຶݱܭ ،x = ±1 Ⴄ၍ن إذا •

.y = 0 আॻ༟ ොຶݱܭ ،x = ±2 Ⴄ၍ن إذا •
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.2(5 + 2 · 5 + 2 · 1) = 34 ި۱ ا௯௫௵݄ިع
.(x, y, z) ۰ਃುఈఃٔ 27 + 34 = 61 ۱ٷ؇ك ،ዻዧذ আॻ༟ ً ਍ಸ؇ء

Solution link اࠍ੆ܭ راًޔ

101



KAUST Mathematics Competition

Question 4
Let 1 = d1 < d2 < . . . < d15 = 144 be all the positive divisors of 144. Find the sum

1

d1 + 12
+ . . .+

1

d15 + 12

as a fraction in its simplest form.

ا௯௫௵݄ިع أو༥ڎ .144 ይዧأڎد اৎ৊ިۏٴ۰ ྾ངاܳگިا ᆇᅹ٭ؕ 1 = d1 < d2 < . . . < d15 = 144 ܳٺܝ݆

1

d1 + 12
+ . . .+

1

d15 + 12

ݬިرة. أ૭૖ޔ আॻ༟ ๤ཏ܋ ݬިرة ሒᇭ

Solution to Question 4:
Since di · d16−i = 144 for i = 1, 2, . . . , 7, we have

1

di + 12
+

1

d16−i + 12
=

1

di + 12
+

1
144
di

+ 12
=

1

di + 12
+

di
12(di + 12)

=
1

12
.

This means that pairing the first seven fractions with the last seven, we get 7 · 1
12 = 7

12 .
Adding the middle fraction which is 1

24 , we obtain 15
24 = 5

8 .
Solution 2. Explicit form of the sum is

1

13
+

1

14
+

1

15
+

1

16
+

1

18
+

1

20
+

1

21
+

1

24
+

1

28
+

1

30
+

1

36
+

1

48
+

1

60
+

1

84
+

1

156
.

We use the identity 1
2n + 1

3n + 1
6n = 1

n to decrease the number of fractions. For instance,
1
20 +

1
30 +

1
60 = 1

10 and 1
16 +

1
24 +

1
48 = 1

8 reduce the terms

1

13
+

1

14
+

1

15
+

1

18
+

1

21
+

1

28
+

1

36
+

1

84
+

1

156
+

1

10
+

1

8
.

Now we consider the fractions with denominators multiple of 5, 7 and 13. For instance,
1
15 +

1
10 = 1

6 , 1
14 +

1
21 +

1
28 +

1
84 = 6+4+3+1

84 = 1
6 and 1

13 +
1

156 = 1
12 give

1

18
+

1

36
+

1

8
+

1

6
+

1

6
+

1

12
.

This is equal to 2+1+6+6+3
36 + 1

8 = 1
2 +

1
8 = 5

8 .

:4 اڤۻ܎ال ຒڞ

:আॻ༟ ොຶݱܭ ؇਍಻؆ڣ ،i = 1, 2, . . . , 7 ႟ၽܳ di · d16−i = 144 أن ؇ஓ୾

1

di + 12
+

1

d16−i + 12
=

1

di + 12
+

1
144
di

+ 12
=

1

di + 12
+

di
12(di + 12)

=
1

12

.7 · 1
12 = 7

12 আॻ༟ ොຶݱܭ أزواج، ሒᇭ اଫଃ༠৙৑ة اܳފٴأ۰ اܳـܝފިر ؕ݁ ሌᇿو৙৑ا اܳފٴأ۰ اܳـܝފިر ᆇ໶໢٭ؕ ఈః༠ل ݆݁ أَ۬ มฃلأ و۱ڍا

.1524 = 5
8 আॻ༟ ොຶݱܭ ، 1

24 و۱ި ا৙৑وݿޔ ๤ཏاܳـܝ و࿓؆ݪ؇ڣ۰
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Question 5
Each of the digits 1, 2, 3, 4, 5, 6, 7, 8, 9 is placed exactly once into the equality squares

!!+!!+!+!+! =!!
so that the equation holds. Here, !! means a two-digit number and ! means a one-digit
number. Find all possible values of the two-digit number on the right-hand side of
equality.

أدَ؇ه اৎ৊ݠًأ؇ت ሒᇭ ً؇ܳݯٴޔ وا༡ڎة ਵਦة 1, 2, 3, 4, 5, 6, 7, 8, 9 ا৙৑رڢ؇م ݆݁ ႟၍ وݪؕ لࡤࡲ

!!+!!+!+!+! =!!
اܳگࡗࡲ ᆇᅹ٭ؕ أو༥ڎ وا༡ڎة) ۰َ؇༠ ݆݁ ً ݁ܝިَ؇ ً ༟ڎدا ஓ୷ټܭ ! و ඔ൹ਐ಻؇༠ ݆݁ ً ݁ܝިَ؇ ً ༟ڎدا ஓ୷ټܭ !! (۱ٷ؇، ،ᄭᄟأ؇دৎ৊ا ౫౜ళگݑ ොຳ٭ت

اৎ৊ފ؇واة. ݆݁ ݆ஓ୷৙৑ا اܳޚݠف ሒᇭ ඔ൹ਐ಻؇༠ ݆݁ اည৊ܝިن ይዧأڎد اৎ৊݄ܝٷ۰

Solution to Question 5:
Write the equality as

ab+ cd+ e+ f + g = hi,

where a, b, c, d, e, f, g, h, i are the digits 1, 2, . . . , 9. Using ab = 10a + b, cd = 10c + d,
hi = 10h+ i, and (a+ b) + (c+ d) + e+ f + g = 45− h− i, we arrive at

9(a+ c+ 5− h) = 2(h+ i).

This means that h+ i is divisible by 9 and from 3 ≤ h+ i ≤ 17, we get h+ i = 9. Then
a+ c+ 3 = h. Since a+ c ≥ 3, we have h = 6, 7, 8. Consider three cases.
Case 1. If h = 6, then i = 9− h = 3. Hence, hi = 63 and we have

14 + 25 + 7 + 8 + 9 = 63.

Case 2. If h = 7, then i = 9− h = 2. Hence, hi = 72 and we have

14 + 35 + 6 + 8 + 9 = 72.

Case 3. If h = 8, then i = 9− h = 1. Hence, hi = 81 and we have

24 + 35 + 6 + 7 + 9 = 81.

Therefore, all possible values for the desired two-digit number are 63, 72, 81.

:5 اڤۻ܎ال ຒڞ

:ሒᇿ؇اܳٺ اܳٷۜި আॻ༟ اৎ৊ފ؇واة َܝٺص
ab+ cd+ e+ f + g = hi,

و cd = 10c + d و ab = 10a + b ً؇ݿٺ༱ڎام .1, 2, . . . , 9 ا৙৑رڢ؇م ሒሃ a, b, c, d, e, f, g, h, i ۋ٭ت

:ሌᇿإ َݱܭ ،(a+ b) + (c+ d) + e+ f + g = 45− h− i أن ؇ஓ୾و ،hi = 10h+ i

9(a+ c+ 5− h) = 2(h+ i).
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.a+ c+3 = h ؇ዛዊ݁و .h+ i = 9 أن ෠ຶڎ ،3 ≤ h+ i ≤ 17 ఈః༠ل و݆݁ ،9 আॻ༟ اܳگފ۰݄ لگٴܭ h+ i أن มฃلأ ۱ڍا

৖৑؇༡ت: ఈఃٔث ܳٷٷ؇ڢݷ .h = 6, 7, 8 ڣ؆ن ،a+ c ≥ 3 أن ؇ஓ୾و
:؇਍ಱᄴᄟ لܝިن و hi = 63 و݁ٷ۬ .i = 9− h = 3 ڣ؆ن ،h = 6 Ⴄ၍ن إذا .1 ᄭᄟ؇੆اࠍ

14 + 25 + 7 + 8 + 9 = 63.

:؇਍ಱᄴᄟ لܝިن و hi = 72 و݁ٷ۬ .i = 9− h = 2 ڣ؆ن ،h = 7 Ⴄ၍ن إذا .2 ᄭᄟ؇੆اࠍ

14 + 35 + 6 + 8 + 9 = 72.

:؇਍ಱᄴᄟ لܝިن و hi = 81 و݁ٷ۬ .i = 9− h = 1 ڣ؆ن ،h = 8 Ⴄ၍ن إذا .3 ᄭᄟ؇੆اࠍ

24 + 35 + 6 + 7 + 9 = 81.

.63, 72, 81 ሒሃ ඔ൹ᆇᅪر ݆݁ اည৊ܝިن اৎ৊ޚߺࠊب ይዧأڎد اৎ৊݄ܝٷ۰ اܳگࡗࡲ ᆇᅹ٭ؕ ڣ؆ن ،ሒᇿ؇وً؇ܳٺ

Solution link اࠍ੆ܭ راًޔ
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Question 6
In the diagram below, point Q lies on segment PC such that ∆APQ and ∆CPB are

congruent triangles. Let ∠BAC = ∠BCA = 37◦. Find ∠PAQ.

ܳ٭ܝ݆ ،ඔ൹݁ٺޚ؇ًگ ∆CPB و ∆APQ اৎ৊ټܹټ؇ن لܝިن ොຳ٭ت PC اৎ৊ފٺگ٭۰݄ اܳگޚأ۰ আॻ༟ ّگؕ Q اܳٷگޚ۰ أدَ؇ه، ႟ၽاܳލ ሒᇭ

.∠PAQ ل۰ اෑෂاو ڢ٭؇س أو༥ڎ ،∠BAC = ∠BCA = 37◦

A

B

C

P

Q

Solution to Question 6:

The congruence condition and the equality of angles imply that AP = PC and
AB = BC. Thus, points A and C are symmetric with respect to BP . Hence, ∠APB =
∠CPB = ∠APC = 360◦/3 = 120◦ and ∠ABP = ∠CBP = ∠ABC/2 = (180◦ − 2 ·
37◦)/2 = 53◦. Then, ∠PAQ = 180◦ − ∠CBP − ∠BPC = 7◦.

:6 اڤۻ܎ال ຒڞ

ً؇ܳྡྷފٴ۰ ݁ٺ݄؇ܹٔٺ؇ن C و A ඔ൹اܳٷگޚٺ إذا ،AB = BC و AP = PC أن ๴ཟّگٺ اෑෂوال؇ و૭૜؇وي اܳٺޚ؇ًݑ ๤ཇޗ޶
∠ABP = ل۰ اෑෂاو وّܝިن ،∠APB = ∠CPB = ∠APC = 360◦/3 = 120◦ لܝިن و݁ٷ۬، .BP గጻዧފٺگࡗࡲ
∠PAQ = 180◦−∠CBP −∠BPC = إذن، .∠CBP = ∠ABC/2 = (180◦−2 ·37◦)/2 = 53◦

.7◦

Solution link اࠍ੆ܭ راًޔ
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Question 7
More than 39%, but less than 40% of the members of a chess club are boys. If one

of the girls decided to leave the club, the percentage of boys would still be under 40%,
but if a new boy joined the club instead, the percentage would be at least 40%. What is
the smallest possible number of current members of the club?

݁؞؇درة اܳڰٺ٭؇ت إ༡ڎى ڢݠرت إذا ا৙৑و৖৑د. ݆݁ ܾ۱ ༇ຍاܳލޚݠ َ؇دي أ؜ݯ؇ء ݆݁ 40% ݆݁ أڢܭ وܳـܝ݆ ، 39% ݆݁ ଫ଒أ܋

اܳྡྷފٴ۰ ڣފٺܝިن ،ዻዧذ ݆݁ ً ৖৑ࣖࢻ اܳٷ؇دي ሌᇿإ ༥ڎࢴࣖ ᄴᄟو ྾ཟَا إذا وܳـܝ݆ ، 40% ݆݁ أڢܭ ا৙৑و৖৑د ૭૙ٴ۰ ڣފٺޙܭ اܳٷ؇دي،

اܳٷ؇دي؟ ሒᇭ ඔ൹ܳ٭؇੆اࠍ ఋዳዧ؜ݯ؇ء ᆙᆘܝ݆ ༟ڎد أݬ؞ݠ ި۱ ؇݁ ا৙৑ڢܭ. আॻ༟ 40%

Solution to Question 7:
Let n be the total number of members and a the number of boys. We have inequalities

a
n > 0.39

a
n−1 < 0.4
a+1
n+1 ≥ 0.4

Rearranging the second and the third and multiplying by 5 yields

2n− 2 > 5a ≥ 2n− 3

and since 5a is an integer and 2n− 2, 2n− 3 are consecutive integers, 5a = 2n− 3 must
hold. Plugging this into the first inequality and solving for n produces n > 60. For
a = 1

5(2n− 3) to be an integer, the smallest possible value of n is 64.

:7 اڤۻ܎ال ຒڞ

اܳٺ؇ܳ٭۰: اৎ৊ٺٴ؇਍ಱ؇ت ؇਍ಱᄴᄟ ا৙৑و৖৑د. ༟ڎد ި۱ a و ا৙৑؜ݯ؇ء ༟ڎد ሒᇿ؇ᆇᅹإ ި۱ n أن ًڰݠض

a
n > 0.39

a
n−1 < 0.4
a+1
n+1 ≥ 0.4

أن: ෠ຶڎ 5 ሒᇭ وا๤ཟܳب واܳټ؇ܳټ۰ ۰ਃ಻؇اܳټ ඔ൹ྡྷٺ཯؇ٺٴৎ৊ا ߙߵ྘ོص ༟؆࿓؇دة

2n− 2 > 5a ≥ 2n− 3

5a = 2n − 3 اܳأఈఃڢ۰ ّܝިن أن ڣ٭۠ص ݁ٺٺ؇ܳ٭؇ن، ොේ٭༲؇ن ༟ڎدان 2n − 3 و 2n − 2 و ොේ٭ں، ༟ڎد 5a أن ؇ஓ୾و

،ً؇༲٭ොේ ً ༟ڎدا a = 1
5(2n− 3) لܝިن ௧ௌوܳـ .n > 60 أن ෠ຶڎ n ܳـ ً؇ܳྡྷފٴ۰ ؇۳ّܹ༡و ሌᇿو৙৑ا ۰਍ಱ؇ٺٴৎ৊ا ሒᇭ لݥ ً؇ܳٺأި .۰༲٭ොේ

.64 ሒሃ n ܳـ ᆙᆘܝٷ۰ ڢ٭۰݄ أݬ؞ݠ ڣ؆ن

Solution link اࠍ੆ܭ راًޔ
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Question 8
The sum of 15 distinct numbers chosen from a set of 17 consecutive integers is 2026.

Find all possible sets of such 17 consecutive integers.

اည৊ܝ۰َި ۰༟ި݄௵௯௫ا ୒ୖڍه اৎ৊݄ܝٷ۰ اܳگࡗࡲ ᆇᅹ٭ؕ أو༥ڎ .2026 ᆇ୞୘ި؜۳ܾ ෛ੼ٺܹڰً؇ ༟ڎداً 15 ؇ዛዊ݁ ଫଃاۊٺ ،ሒᇿ؇݁ٺٺ ොේ٭ں ༟ڎد 17 ؇਍ಱᄴᄟ
.ሒᇿ؇݁ٺٺ ොේ٭ں ༟ڎد 17 ݆݁

Solution to Question 8:
Let the 17 consecutive integers be n, n+1, . . . , n+16. Their total sum equals 17n+136.
Suppose that two omitted numbers are n + a and n + b where 0 ≤ a < b ≤ 16. Then
the sum of the remaining 15 numbers is 15n + 136 − a − b = 2026 or equivalently
a+ b+ 1890 = 15n. This means a+ b is divisible by 15. Because of 1 ≤ a+ b ≤ 31, the
only possibilities are a+ b = 15 and a+ b = 30. Consider two cases.
Case 1. If a+ b = 15, then n = 127, and the 17 integers are 127, 128, . . . , 143.
Case 2. If a+ b = 30, then n = 128, and the 17 integers are 128, 129, . . . , 144.

:8 اڤۻ܎ال ຒڞ

أن ܳٷڰଫଐض .17n + 136 ૭૏؇وي ঌ႓ၽܳا ᆇ୞୘ި؜۳؇ . n, n + 1, . . . , n + 16 ሒሃ اৎ৊ٺٺ؇ܳ٭۰ ༟ڎد 17 اܳـ أن ܳٷڰݠض

ި۱ اৎ৊ٺٴگ٭۰ ً ༟ڎدا 15 اܳـ ᆇ୞୘ިع ݿ٭ݱٴں ؇ዛዊۋ٭ .0 ≤ a < b ≤ 16 ۋ٭ت n + b و n + a ؇ᆇᆅ ඔ൹ڍوڣ௱௯௫ا દઊاܳأڎد

.15 আॻ༟ اܳگފ۰݄ لگٴܭ a+ b أن มฃلأ و۱ڍا .a+ b+ 1890 = 15n لأ؇دل ؇݁ أو 15n+ 136− a− b = 2026

:ඔ൹ܳٺ؇༡ ܳٷٷ؇ڢݷ .a+ b = 30 و a+ b = 15 ሒሃ اܳިۋ٭ڎة ا৖৑ۋٺ݄؇৖৑ت ڣ؆ن ،1 ≤ a+ b ≤ 31 أن ؇ஓ୾و
127, 128, . . . , 143. ሒሃ 17 اܳـ ا༟৙৑ڎاد وّܝިن ،n = 127 ڣ؆ن ،a+ b = 15 Ⴄ၍ن إذا .1 ᄭᄟ؇੆اࠍ
128, 129, . . . , 144. ሒሃ 17 اܳـ ا༟৙৑ڎاد وّܝިن ،n = 128 ڣ؆ن ،a+ b = 30 Ⴄ၍ن إذا .2 ᄭᄟ؇੆اࠍ

Solution link اࠍ੆ܭ راًޔ
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Solutions to Seniors Track Questions-Second Round
١ॴబոاڤ׭ ႞႖ຒۑिऻا - اڤ۾ץոب ڲۻոر ႞႖أ۰כ ຒݫݻل

Question 1
In the figure below, we have two regular polygons. What is the measure of the shaded

angle?

اৎ৊ޙᄭፓ጑؟ ل۰ اෑෂاو ڢ٭؇س ި۱ ؇݁ ،ඔ൹݄݁ٷٺޙ ඔ൹݁ݯܹأ ؇਍ಱᄴᄟ أدَ؇ه، ႟ၽاܳލ ሒᇭ

?

Solution to Question 1:

A

C D
B E

F

X

Since polygons have equal side length, the △ABC and △DFE are isosceles. Let
M,N be the midpoints of BC,DE. The pentagon XMAFN has two right angles at
M,N and the sum of its angles at A,F is equal to the sum of interior angles of the
given polygons. Indeed, ∠MAC + ∠DFN + ∠CAF + ∠DFA = ∠BAF + ∠DFA.
Since the given polygons have angles (10−2)π

10 = 4π
5 and (7−2)π

7 = 5π
7 , we obtain that

∠X = 3π − π − 4π
5 − 5π

7 = 17π
35 .

:1 اڤۻ܎ال ຒڞ

݁ٷݱڰ؇ ؇ᆇᆅ M,N ܳ٭ܝ݆ .ඔ൹اܳݯܹأ ݁ٺޚ؇ًگ؇ ∆DFE و ∆ABC ඔ൹ټܹټৎ৊ا ڣ؆ن اܳݯܹؕ، ޗިل َڰݴ ؇݄ୖ୒ ඔ൹ݯܹأৎ৊ا أن ؇ஓ୾
F و A ؜ٷڎ زوال؇ه وᆇ୞୘ިع ،N و M ؜ٷڎ ڢ؇ஓ୴ٺ؇ن زاوਐಱ؇ن ᄩᄟ XMAFN ๴ང؇৵৤ৠا .ሒᇿاܳٺިا আॻ༟ DE و BC ඔ൹اܳݯܹأ
∠MAC + ∠DFN + ∠CAF + ∠DFA = ڣ؆ن وً؇ܳڰأܭ، .ඔ൹أޚ٭ৎ৊ا ඔ൹ݯܹأగጻዧ اᄴᄟا༠ܹ٭۰ اෑෂوال؇ ᆇ୞୘ިع ૭૏؇وي
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ොຶݱܭ ؇਍಻؆ڣ ،5π7 = (7−2)π
7 و 4π

5 = (10−2)π
10 ؇ዝང؇ڢ٭ زوال؇ ؇݄ୖ୒ ඔ൹أޚ٭ৎ৊ا ඔ൹ݯܹأৎ৊ا أن ؇ஓ୾و .∠BAF + ∠DFA

.∠X = 3π − π − 4π
5 − 5π

7 = 17π
35 আॻ༟

Solution link اࠍ੆ܭ راًޔ
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Question 2
Find all solutions x of:

:ᄭᄟأ؇دగጻዧ x اࠍ੆ߺࠊل ᆇᅹ٭ؕ أو༥ڎ

√
x− 1−

√
4x− 11 = 1

Solution to Question 2:
Rewriting the equation as

√
x− 1 − 1 =

√
4x− 11 and squaring both sides, we obtain

(after simplification) 2
√
x− 1 = 11− 3x. Squaring again, we get the quadratic equation

9x2 − 70x+125 = 0 whose discriminant is ∆ = 4900− 4500 = 202. Hence, the roots are
x1 = 10 and x2 =

25
9 . Checking these solutions, we find that 25

9 is the only valid solution.

:2 اڤۻ܎ال ຒڞ

আॻ༟ اܳٺྟފ٭ޔ) (ًأڎ ොຶݱܭ ،ඔ൹اܳޚݠڣ ؕਃಸوߙߵ
√
x− 1 − 1 =

√
4x− 11 اܳݱިرة আॻ༟ ᄭᄟأ؇دৎ৊ا ۰ً؇঺঒ ༟؆࿓؇دة

มฆܳا 9x2 − 70x + 125 = 0 ਃಸأ٭۰ ଫଐܳا ᄭᄟأ؇دৎ৊ا আॻ༟ ොຶݱܭ أරඝى، ਵਦة ؕਃಸଫଐܳ؇ًو .2
√
x− 1 = 11 − 3x

۱ڍه ݆݁ وً؇ܳٺۜگݑ .x2 = 25
9 و x1 = 10 ሒሃ اࠍ੊ڍور ّܝިن و݁ٷ۬، .∆ = 4900 − 4500 = 202 ި۱ ؇۱଩ଃᆙᆘ

اܳݱۜ٭ں. اܳިۋ٭ڎ اࠍ੆ܭ ި۱ 25
9 أن ෠ຶڎ اࠍ੆ߺࠊل،

Solution link اࠍ੆ܭ راًޔ
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Question 3
Let Sn = 12 +22 + · · ·+n2 denote the sum of the first n perfect squares. Recall that

this sum is given by the formula: Sn = n(n+1)(2n+1)
6 . Jumana lists, in increasing order, all

positive integers n for which Sn is divisible by 7. The sequence begins 3, 6, 7, · · · . What
is the 2026th number in her list?

ً؇ܳگ؇༟ڎة: ألݯً؇ لأُޚް ا௯௫௵݄ިع ۱ڍا أن َأݠف ،ᄭᄥ݁Ⴄၽܳا اৎ৊ݠًأ؇ت ݆݁ n أول ᆇ୞୘ިع ި۱ Sn = 12 +22 + · · ·+ n2 ܳ٭ܝ݆
لگٴܭ Sn ොຳ٭ت اܳٺݱ؇༟ڎي) (ً؇྘ོଫଐܳص n اৎ৊ިۏٴ۰ ۰༲اܳݱۜ٭ ا༟৙৑ڎاد ᆇᅹ٭ؕ ۰ً؇൞ശً ۰َ؇ᆇᅹ ڢ؇݁ب .Sn = n(n+1)(2n+1)

6

ڢ؇ዛውஓ୴؇؟ ሒᇭ 2026 ߙߵ྘ོٴ۬ اᄳᄟي اܳأڎد ި۱ ؇݁ ،3, 6, 7, · · · ًـ اৎ৊ٺٺ؇ܳ٭۰ ਊಾڎأ ،7 আॻ༟ اܳگފ۰݄

Solution to Question 3:

Divisibility of Sn by 7 is equivalent to the divisibility of n(n+1)(2n+1) by 7. Write
n = 7k + r, where r = 0, 1, . . . , 6. Substituting, we see that 7 divides r(r + 1)(2r + 1).
This holds only for r = 0, 3, 6. Hence, all such n are of the form 7k + 3, 7k + 6, 7k + 7,
where k ≥ 0, i.e (3, 6, 7), (10, 13, 14), . . .. Since 2026 = 675 · 3 + 1, we get that 2026th

number is 7 · 675 + 3 = 4728.

:3 اڤۻ܎ال ຒڞ

.r = 0, 1, . . . , 6 ۋ٭ت ،n = 7k+r َܝٺص .7 আॻ༟ n(n+1)(2n+1) ڢފ۰݄ ڢ؇ًܹ٭۰ ሐᇭႤၽّ 7 আॻ༟ Sn ڢފ۰݄ ڢ؇ًܹ٭۰
ڢࡗࡲ ᆇᅹ٭ؕ ،ዻዧذ আॻ༟ ً ਍ಸ؇ء .r = 0, 3, 6 لܝިن ؜ٷڎ݁؇ ڣگޔ ۱ڍا ౫౜దگݑ .r(r + 1)(2r + 1) ྾ཏلگ 7 أن ෠ຶڎ ً؇ܳٺأިلݥ،

أ༟ڎاد 3 لأޚ޶ ؇ᆙᆘ أرڢ؇م، 7 ႟၍ دوري ႟ၽ૰૖ اܳگࡗࡲ ۱ڍه ଲਐಾ୍ر .7k+6 أو 7k+3 أو 7k اܳݱިرة আॻ༟ ሒᇆ؊ّ اৎ৊ޚߺࠊ۰ً n

ߙߵ྘ོٴ۬ اᄳᄟي اܳأڎد ڣ؆ن ،2026 = 675 · 3 + 1 أن ؇ஓ୾و .(3, 6, 7), (10, 13, 14), . . . أي ،۰༟ިᆇ୞୘ ႟၍ ሒᇭ ۰੆ݬ؇ࠍ
.7 · 675 + 3 = 4728 ި۱ 2026

Solution link اࠍ੆ܭ راًޔ
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Question 4
The floor function of x, denoted by ⌊x⌋, is the greatest integer less than or equal to

x. For example, ⌊3.14⌋ = 3, ⌊53⌋ = 1, and ⌊2⌋ = 2. Compute:

⌊3.14⌋ = 3 اৎ৊ټ؇ل، ݿྟ٭ܭ আॻ༟ ،x ૭૏؇وي أو ݆݁ أڢܭ ොේ٭ں ༟ڎد ଫଊأ܋ ሒሃ ،⌊x⌋ ًـ ؇ୖ୒ ਲ਼ਦُوߌߵ ،x ይዧأڎد اܳݱۜ٭ں اࠍ੊ݞء ᄭᄟدا
ڢ٭۰݄: اۋފص ،⌊2⌋ = 2 و ⌊53⌋ = 1 و

2026∑

n=1

⌊
(2n+ 1)2

n2

⌋
=

⌊
9

1

⌋
+

⌊
25

4

⌋
+

⌊
49

9

⌋
+ · · ·+

⌊
40532

20262

⌋
.

Solution to Question 4:
Observe that:

⌊
(2n+ 1)2

n2

⌋
=

⌊
4n2 + 4n+ 1

n2

⌋
=

⌊
4 +

4n+ 1

n2

⌋
= 4 +

⌊
4

n
+

1

n2

⌋

When n ≥ 5, we have that 0 < 4
n + 1

n2 < 1 so
⌊
4
n + 1

n2

⌋
= 0. Therefore, the sum is

2026∑

n=1

⌊
(2n+ 1)2

n2

⌋
= 4× (2026− 5 + 1) +

⌊
92

42

⌋
+

⌊
72

32

⌋
+

⌊
52

22

⌋
+

⌊
32

12

⌋

= 4× 2022 + 5 + 5 + 6 + 9 = 8113

:4 اڤۻ܎ال ຒڞ

أن: ৖৑ۋޓ
⌊
(2n+ 1)2

n2

⌋
=

⌊
4n2 + 4n+ 1

n2

⌋
=

⌊
4 +

4n+ 1

n2

⌋
= 4 +

⌊
4

n
+

1

n2

⌋

:ި۱ ا௯௫௵݄ިع إذن، .
⌊
4
n + 1

n2

⌋
= 0 ሒᇿ؇وً؇ܳٺ 0 < 4

n + 1
n2 < 1 ڣ؆ن ،n ≥ 5 ّܝިن و؜ٷڎ݁؇

2026∑

n=1

⌊
(2n+ 1)2

n2

⌋
= 4× (2026− 5 + 1) +

⌊
92

42

⌋
+

⌊
72

32

⌋
+

⌊
52

22

⌋
+

⌊
32

12

⌋

= 4× 2022 + 5 + 5 + 6 + 9 = 8113

Solution link اࠍ੆ܭ راًޔ
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Question 5
Find the digit corresponding to every letter in the sum:

SHAPE
+ I DEAS

KAUST

given that distinct letters refer to distinct digits, S < H < A < P < E, and K > A >
U > S > T .

:ሒᇿ؇اܳٺ ا௯௫௵݄ިع ሒᇭ රඞف ႟ၽܳ اৎ৊گ؇ًܭ اෂීڢܾ أو༥ڎ

SHAPE
+ I DEAS

KAUST

و ، S < H < A < P < E و ،9 ሌᇿإ 0 ݆݁ ෛ੼ٺܹڰ۰ ً أرڢ؇݁؇ ஓ஄ټܭ ا௰௯௫ٺܹڰ۰ اࠍ੆ݠوف ً؊ن ً ؇గఒ༟
.K > A > U > S > T

Solution to Question 5:
Since S > T , A > S, A > U , H < A, the units, tens, hundreds, thousands, ten-thousands
digits give

1’s: E + S = T + 10 (1)
10’s: P +A+ 1 = S + 10 (2)

100’s: A+ E + 1 = U + 10 (3)
1000’s: H +D + 1 = A (4)

10000’s: S + I = K (5)
Adding (1) and (2), we get

E + P +A = T + 19. (6)
If E = 9, then A = U in (3) which is false. If P = 7, then A = S + 2 in (2) which
is impossible because of S < H < A and A > U > S. Therefore, E ≤ 8, P ≤ 6,
A ≤ 5 which gives E + P + A ≤ 19. But, it is at least 19 by (6). Hence, E = 8, P =
6, A = 5, T = 0 and (1),(3),(4),(5) yields S = 2, U = 4, H +D = 4, 2 + I = K. Since
H > S = 2, we have H = 3, D = 1. The only two unused digits are I = 7,K = 9.
Example: 23568 + 71852 = 95420.

:5 اڤۻ܎ال ຒڞ

ا৙৑ܳިف و؜๤དྷات ا৙৑ܳިف، اৎ৊٪؇ت، اܳأ๤དྷات، ا༡৚৑؇د، ༠؇َ؇ت ڣ؆ن ،H < A و A > U و A > S و S > T أن ؇ஓ୾
ّأޚ޶:

E + S = T + 10 (1)

P +A+ 1 = S + 10 (2)

A+ E + 1 = U + 10 (3)

H +D + 1 = A (4)

S + I = K (5)
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:আॻ༟ ොຶݱܭ ،(2) و (1) ؕᆇ໶ໜ

E + P +A = T + 19. (6)

݁ފٺۜ٭ܭ و۱ڍا (2) ሒᇭ A = S+2 ڣ؆ن ،P = 7 Ⴄ၍ن وᎂذا ොේ٭ں. ଫଃ༚ و۱ڍا (3) ሒᇭ A = U ڣ؆ن ،E = 9 Ⴄ၍ن إذا
.E+P+A ≤ 19 لأޚ޶ ؇ᆙᆘ A ≤ 5 و P ≤ 6 و E ≤ 8 ،ዻዧᄳᄟ .A > U > S و S < H < A ا๤དྷܳوط ૭૖ྟص

،(1) ሒᇭ وً؇ܳٺأިلݥ E = 8, P = 6, A = 5, T = 0 و݁ٷ۬، .(6) ۋފص ا৙৑ڢܭ আॻ༟ 19 ި۱ ا௯௫௵݄ިع وܳـܝ݆،
ڣ؆ن ،H > S = 2 أن ؇ஓ୾و .2 + I = K و H + D = 4 و U = 4 و S = 2 أن ෠ຶڎ (5) ،(4) ،(3)

.23568 + 71852 = 95420 ݁ټ؇ل: .K = 9 و I = 7 ؇ᆇᆅ اৎ৊ٺٴگ٭؇ن اܳިۋ٭ڎان اᆇᅪීෂ؇ن .D = 1 و H = 3

Solution link اࠍ੆ܭ راًޔ

115



KAUST Mathematics Competition

Question 6
Let ∆ABC be a triangle and D be a point inside it such that ∠DBC = ∠BCA and

∠DCB = ∠BAC. A line passing through D and parallel to BC intersects AB at E and
AC at F . Given that DB = 3, BC = 6, and the area of ∆DBC is 8, calculate the area
of ∆AEF .

D ଫଊ༟ ݁ފٺگࡗࡲ ஓ୷ݠ ،∠DCB = ∠BAC و ∠DBC = ∠BCA ොຳ٭ت ᄩᄥ༠ࢻࣖا َگޚ۰ D و ݁ټܹټ؇ً، ∆ABC ܳ٭ܝ݆
،8 ሒሃ ∆DBC اৎ৊ټܹت ۰༡؇و݁ފ BC = 6 و DB = 3 Ⴄ၍ن إذا ،F ሒᇭ AC و E ሒᇭ AB ܳ٭گޚؕ BC لިازي و

.∆AEF اৎ৊ټܹت ۰༡؇݁ފ ڣ؇ۋފص

Solution to Question 6:

B C

A

D
E

F

From the given equal angles, we have that ∆CDB ∼ ∆ABC and ∆ABC ∼ ∆AEF .
Note that the ratio between the areas of similar triangles is the square of the ratio of
their corresponding sides, and the ratio of the heights of similar triangles is the same as
the ratio of their corresponding sides.
Therefore, we have that: [∆ABC]

[∆CDB] = (BC
DB )

2 = ( 63)
2 = 4, and [∆AEF ]

[∆ABC] = (hA,EF

hA,BC
)2, where

hX,Y Z is the altitude length from point X onto line Y Z.
=⇒ [∆ABC] = 4 · [∆CDB] = 4 · 8 = 32 =⇒ [∆AEF ] = [∆ABC] · (hA,EF

hA,BC
)2 =

32 · (hA,EF

hA,BC
)2.

Now, we need to find the values of hA,BC and hA,EF :

• ∆CDB ∼ ∆ABC with ratio of similarity 2. Therefore, ratio of heights is also
2 = hA,BC

hC,DB
. Because the area of ∆CDB is computed as 1

2 ·DB · hC,DB, therefore
hC,DB = 2[∆CDB]

DB = 2·8
3 = 16

3 =⇒ hA,BC = 2 · 16
3 = 32

3 .

• Consider the altitude from A to EF . We have that hA,EF = hA,BC − hD,BC =
32
3 − hD,BC . From the area of ∆CDB, we have that hD,BC = 2[∆CDB]

BC = 2·8
6 =

8
3 =⇒ hA,EF = 32

3 − 8
3 = 24

3 .

Therefore, [∆AEF ] = 32 · (hA,EF

hA,BC
)2 = 32 · (2432)

2 = 32 · 9
16 = 18.
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:6 اڤۻ܎ال ຒڞ

.∆ABC ∼ ∆AEF و ∆CDB ∼ ∆ABC أن ෠ຶڎ اৎ৊أޚް، اෑෂوال؇ ૭૜؇وي ݆݁
ඔ൹݁ټܹټ ሒᇼ؇ارّڰ ඔ൹ً اܳྡྷފٴ۰ أن პაႰ اৎ৊ٺٷ؇ޖݠة، أݪఈః؜۳݄؇ ඔ൹ً اܳྡྷފٴ۰ ًؕਵਦ ሒሃ ඔ൹ዛኞ؇݁ྥލ ඔ൹݁ټܹټ มฆ݁ފ؇ۋ ඔ൹ً اܳྡྷފٴ۰ أن ఈఃَۋޓ

اৎ৊ٺٷ؇ޖݠة. أݪఈః؜۳݄؇ ඔ൹ً اܳྡྷފٴ۰ َڰݴ ሒሃ ඔ൹ዛኞ؇݁ྥލ
:؇਍ಱᄴᄟ ،ዻዧذ আॻ༟ ً و਍ಸ؇ء

[∆ABC]

[∆CDB]
=

(
BC

DB

)2

=

(
6

3

)2

= 4, و
[∆AEF ]

[∆ABC]
=

(
hA,EF

hA,BC

)2

.Y Z اৎ৊ފٺگࡗࡲ আॻ༟ X اܳٷگޚ۰ ݆݁ ا৖৑رّڰ؇ع ޗިل hX,Y Z ஓ୷ټܭ ۋ٭ت

=⇒ [∆ABC] = 4 · [∆CDB] = 4 · 8 = 32 =⇒ [∆AEF ] = [∆ABC] ·
(

hA,EF

hA,BC

)2
=

.32 ·
(

hA,EF

hA,BC

)2

:hA,EF و hA,BC ڢࡗࡲ إ෠ຬ؇د ሌᇿإ ොຶٺ؇ج ا৚৑ن،

و৙৑ن .2 = hA,BC

hC,DB
ً ألݯ؇ ሒሃ ا৖৑رّڰ؇༟؇ت ૭૙ٴ۰ ڣ؆ن ᄳᄟا، .2 ݁گڎار۱؇ ً۬؇૰૜ ྲྀྡྷފٴ۰ ∆CDB ∼ ∆ABC •

hC,DB = 2[∆CDB]
DB = 2·8

3 = 16
3 =⇒ ڣ؆ن ،12 ·DB ·hC,DB ً؇ܳگ؇َިن ොފص ُູ ∆CDB اৎ৊ټܹت ۰༡؇݁ފ

.hA,BC = 2 · 16
3 = 32

3

اৎ৊ټܹت ۰༡؇݁ފ و݆݁ .hA,EF = hA,BC − hD,BC = 32
3 − hD,BC ؇਍ಱᄴᄟ .EF ሌᇿإ A ݆݁ ا৖৑رّڰ؇ع ܳٷ؊༠ڍ •

.hD,BC = 2[∆CDB]
BC = 2·8

6 = 8
3 =⇒ hA,EF = 32

3 − 8
3 = 24

3 أن ෠ຶڎ ،∆CDB

.[∆AEF ] = 32 ·
(

hA,EF

hA,BC

)2
= 32 ·

(
24
32

)2
= 32 · 9

16 = 18 ڣ؆ن ،ሒᇿ؇وً؇ܳٺ

Solution link اࠍ੆ܭ راًޔ
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Question 7
A multiplicative triangle is a triangular array of positive integers in which the product

of any two adjacent numbers in a row equals the number directly above them. The
following is an example of a multiplicative triangle of size 4 starting with 960:

960
12 80

3 4 20
3 1 4 5

Find the number of multiplicative triangles of size 5 starting with 2025.

ݬژ ሒᇭ દઊور؇༶݁ٺ દઊڎد༟ أي ๤ཚب ༡؇ݬܭ ؇ዛዀڣ لܝިن اৎ৊ިۏٴ۰، ۰༲اܳݱۜ٭ ا༟৙৑ڎاد ݆݁ ݁ټܹټ٭۰ ߙߵ྘ོٴ۰ ި۱ ا๤ཟًܳـ޶" "اৎ৊ټܹت

:960 ً؇ܳأڎد ਊಱڎأ 4 ܾ፳፞༕ا ݆݁ ሒᇀ๤ཚ ৎ৊ټܹت ݁ټ؇ل ঌॻل ڣ٭݄؇ ݁ٴ؇๤ཇة، ڣިڢ۳݄؇ اৎ৊ިۏިد ይዧأڎد ً ل؇ ݁ފ؇و ؇݁

960
12 80

3 4 20
3 1 4 5

.2025 ً؇ܳأڎد ਊಾڎأ มฆܳوا 5 ܾ፳፞༕ا ݆݁ ۰ਃಸ๤ཟܳا اৎ৊ټܹټ؇ت ༟ڎد أو༥ڎ

Solution to Question 7:
Assume that the 5 numbers at the last row are (a1, a2, · · · a5) in this order. Notice that
2025 = ak11 · ak22 · · · ak55 where each ki is the contribution of ai to the final product. notice
that ki is equal to the number of paths from 2025 to ai which is

(n−1
i−1

)
which means

2025 = a11 · a42 · a63 · a44 · a15 but 2025 = 34 · 52 ⇒ a3 = 1 and now we conclude with two
cases:
case1 ( all threes are within a2 or a4): in this case we will have 2 · 3 possible solutions
(#ways to distribute threes times ways to #distribute the fives)
case2(all threes are in a1 or a5): In this case we have 5 · 3 possible ways.
Hence, our final answer is 6 + 15 = 21

:7 اڤۻ܎ال ຒڞ

2025 = ak11 · أن ఈఃَۋޓ ا྘ོଫଐܳص. ዛኞڍا (a1, a2, . . . , a5) ሒሃ ଫଃ༠৙৑ا اܳݱژ ሒᇭ ا৵৤ৠފ۰ ا༟৙৑ڎاد أن ܳٷڰݠض
ai ሌᇿإ 2025 ݆݁ اৎ৊ފ؇رات ༟ڎد ૭૏؇وي ki أن ৖৑ۋޓ .ሒᆶ؇ዛዊܳا ༇ຐ؇اܳٷ ሒᇭ ai ۰ᆇᆅ؇݁ފ ki ႟၍ ஓ୷ټܭ ۋ٭ت ak22 . . . ak55

۱ٷ؇ و݆݁ ،2025 = 34 · 52 =⇒ a3 = 1 أن ؇ஓ୾و .2025 = a11 · a42 · a63 · a44 · a15 أن มฃلأ ؇ᆙᆘ ،
(n−1
i−1

)
و۱ި

:ඔ൹ܳٺ؇༡ ૭૙ྥٷٺھ

لؕ ّިز ޗݠق (༟ڎد اৎ৊݄ܝٷ۰ اࠍ੆ߺࠊل ݆݁ 2 · 3 ؇਍ಱᄴᄟ ݿ٭ܝިن ᄭᄟ؇੆اࠍ ۱ڍه ሒᇭ :(a4 أو a2 ݆ᆙᆕ ّگؕ 3 اܳأިا݁ܭ (ᆇᅹ٭ؕ 1 ᄭᄟ؇੆اࠍ

.(5 اܳأިا݁ܭ لؕ ّިز ޗݠق ༟ڎد ሒᇭ ً ๤ཟ݁وً؇ 3 اܳأިا݁ܭ

اৎ৊݄ܝٷ۰. اܳޚݠق ݆݁ 5 · 3 ؇਍ಱᄴᄟ ᄭᄟ؇੆اࠍ ۱ڍه ሒᇭ :(a5 أو a1 ሒᇭ ّگؕ 3 اܳأިا݁ܭ (ᆇᅹ٭ؕ 2 ᄭᄟ؇੆اࠍ
.6 + 15 = 21 ሒሃ ۰ਃಮ؇ዛዊܳا إ༥؇ྲྀྥٷ؇ ،ሒᇿ؇وً؇ܳٺ
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Question 8
Let a, b, c be distinct real numbers such that b

a + c
b +

a
c = 3. What is the largest

possible value of a
b +

b
c +

c
a?

a؟
b +

b
c +

c
a ܳـ ᆙᆘܝٷ۰ ڢ٭۰݄ ଫଊأ܋ ሒሃ ؇݁ ، b

a + c
b +

a
c = 3 ොຳ٭ت ෛ੼ٺܹڰ۰ ۋگ٭گ٭۰ ً أ༟ڎادا a, b, c ܳٺܝ݆

Solution to Question 8:
Since we can replace (a, b, c) by (ta, tb, tc) for some non-zero t. We can set t = 1/c and
then without loss of generality, we can assume c = 1 then b2 + a(a− 3)b+ a = 0. Hence,
the discrirminant is non-negative, that is, a(a − 1)2(a − 4) ≥ 0. Hence, if a = 1 then
a = b = c = 1. If a ≥ 4 or a < 0 we have

a

b
+
b

c
+
c

a
= a

(
1

b
+

b

a

)
+
1

a
= 3a+

1

a
−a2 =

3a2 + 1− a3

a
=

(4− a)(1 + 2a)2

4a
−15

4
≤ −15

4

Since a(4 − a) ≤ 0. Hence, the maximum is −15
4 and it occurs whenever (a, b, c) =

(4,−2, 1).
Solution 2. Denote x = b

a , y = c
b , z = a

c , we need to find max(xy + yz + zx) where
xyz = 1 and x+ y + z = 3. Since xyz = 1, at least one of x, y, z is positive, say it is x.
Substituting yz = 1/x and y + z = 3− x, we get

xy + yz + zx =
1

x
+ x(3− x).

This function has non-positive derivative − (x−1)2(2x+1)
x2 ≤ 0 which means that it is

non-increasing. We show that x ≥ 4 which leads the largest value of the function to
be at most −15

4 at x = 4, with equality (x, y, z) = (4,−1
2 ,−

1
2). To show this, we

substitute yz, y + z in (y + z)2 ≥ 4yz, we arrive at (x − 1)2(x − 4) ≥ 0 which implies
x ≥ 4, because of x = b

a ̸= 1.
Solution 3(pqr-method). Denote x = b

a , y = c
b , z = a

c , we need to find max(xy+yz+
zx) where r = xyz = 1 and p = x+ y + z = 3. Substituting r, p into the pqr-inequality

−4p3r + p2q2 + 18pqr − 4q3 − 27r2 ≥ 0,

we get −(q − 3)2(4q + 15) ≥ 0. If q = 3, then (x − 1)2 + (y − 1)2 + (z − 1)2 =
(x + y + z)2 − 2(xy + yz + zx) − 2(x + y + z) + 3 = 0 which means x = y = z = 1,
impossible. Therefore, q ≤ −15

4 and equality holds for (x, y, z) = (4,−1
2 ,−

1
2).

:8 اڤۻ܎ال ຒڞ

أن واڣଫଐاض t = 1/c وݪؕ ஓ୷ܝٷٷ؇ ل۰، ݬڰݠ ଫଃ༚ t ڢ٭۰݄ ৙৑ي (ta, tb, tc) ًـ (a, b, c) اݿྥٴڎال ૭૙ٺޚ٭ؕ ؇਍಻أ ؇ஓ୾

أي ݿ؇ܳص، ଫଃ༚ ଩ଃ݄ৎ৊ا لܝިن و݁ٷ۬، .b2 + a(a − 3)b + a = 0 ᄭᄟأ؇دৎ৊ا ڣٺݱٴں اܳأ݄ި݁٭۰، ڣگڎان دون c = 1

:؇਍ಱᄴᄥڣ a < 0 أو a ≥ 4 Ⴄ၍ن إذا أ݁؇ .a = b = c = 1 ڣ؆ن a = 1 Ⴄ၍ن ڣ؆ذا .a(a− 1)2(a− 4) ≥ 0

a

b
+
b

c
+
c

a
= a

(
1

b
+

b

a

)
+
1

a
= 3a+

1

a
−a2 =

3a2 + 1− a3

a
=

(4− a)(1 + 2a)2

4a
−15

4
≤ −15

4

.(a, b, c) = (4,−2, 1) ؜ٷڎ݁؇ و౫౜ళگݑ −15
4 ሒሃ اܳأޙ݄ް اܳگ٭۰݄ ّܝިن و݁ٷ۬، .a(4− a) ≤ 0 أن ؇ஓ୾

و xyz = 1 ۋ٭ت max(xy + yz + zx) ෠ຬ৕৑؇د ොຶٺ؇ج ،x = b
a , y = c

b , z = a
c ًڰݠض .2 اࠍ੆ܭ

120



Questions and Solutions 2025-2026

؜݆ ً؇ܳٺأިلݥ .x وܳ٭ܝ݆ ݁ިۏص، x, y, z ݆݁ ا৙৑ڢܭ আॻ༟ ً وا༡ڎا ڣ؆ن ،xyz = 1 أن ؇ஓ୾ .x + y + z = 3
:আॻ༟ ොຶݱܭ y + z = 3− x و yz = 1/x

xy + yz + zx =
1

x
+ x(3− x).

اܳأޙ݄ް اܳگ٭۰݄ ෠ຬأܭ ؇ᆙᆘ x ≥ 4 أن ඔ൹ਊ಻ ਍ಾ؇ڢݱ٭۰. ؇ዛኡأ มฃلأ ؇ᆙᆘ − (x−1)2(2x+1)
x2 ≤ 0 ݁ިۏٴ۰ ଫଃ༚ ݁ލٺگ۰ ᄭᄟاᄴᄟا ୒ୖڍه

yz, y+z َأިض ،ዻዧذ وਊು৕৑؇ت .(x, y, z) = (4,−1
2 ,−

1
2) ؜ٷڎ اৎ৊ފ؇واة ොູگݑ ؕ݁ ،x = 4 ؜ٷڎ −15

4 ሒሃ ᄭᄟاᄴፁዧ

.x = b
a ̸= 1 ৙৑ن ،x ≥ 4 ๴ཟلگٺ ؇ᆙᆘ (x− 1)2(x− 4) ≥ 0 ሌᇿإ ܳٷݱܭ (y + z)2 ≥ 4yz ሒᇭ

ۋ٭ت max(xy + yz + zx) ෠ຬ৕৑؇د ොຶٺ؇ج ،x = b
a , y = c

b , z = a
c ًڰݠض .(pqr لگ۰ (ޗݠ 3 اࠍ੆ܭ

:pqr ۰਍ಱ؇݁ٺٴ ሒᇭ r, p ؜݆ ً؇ܳٺأިلݥ .p = x+ y + z = 3 و r = xyz = 1

−4p3r + p2q2 + 18pqr − 4q3 − 27r2 ≥ 0,

(x − 1)2 + (y − 1)2 + (z − 1)2 = ڣ؆ن q = 3 Ⴄ၍ن إذا .−(q − 3)2(4q + 15) ≥ 0 আॻ༟ ොຶݱܭ
݁ފٺۜ٭ܭ. و۱ڍا x = y = z = 1 มฃلأ ؇ᆙᆘ (x+ y + z)2 − 2(xy + yz + zx)− 2(x+ y + z) + 3 = 0

.(x, y, z) = (4,−1
2 ,−

1
2) ؜ٷڎ اৎ৊ފ؇واة و౫౜ళگݑ q ≤ −15

4 ،ዻዧᄳᄟ

Solution link اࠍ੆ܭ راًޔ
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