





| DIREGTIONS & GUIDELINES

One by one, 15 questions will be shown on the screen for 90 seconds each.

After one run-through of all questions, they will be shown again in the same
order, for 30 seconds each.

Write all answers neatly in the sheet provided (withyour name and roll number on top).

For multiple choice questions, just write the option, like Ql. a).
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In the event of a tie, the person who solves more star-marked questions will qualify.




"15 QUESTIONS?"

"90 SECONDS?"
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Find the number of sets in the power set of {1,3,5,7,...,89}

whose sum of elements is less than or equal to 1012.







QUESTION 2

A circle of radius r is surrounded by 12 circles of radius 1
externally tangent to the central circle and sequentially

tangent to each other, as shown. Then r can be written as

va -+ Vb + c, where a, b, c are integers. What isa + b + c?
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QUESTION 3

Suppose that a, b, c, and d are positive integers satisfying all of the following relations:

abed = 29 .37 .57

cm(a,b) = 2°-3%.53
cm(a,c) =2°-3° .53
cm(a,d) = 2°-3°.5°
lcm(b, c) = 2* - 3% . 57
lcm(b,d) = 2% - 3% . 5
lcm(c,d) = 2% - 3° - 57

What is gcd(a,b,c,d)?
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QUESTION &

If lim a" 2—\/2—|—\/2—|—... = b, find a - b (£ 0).
nN— 00 \ /
n terms

(By n terms it means there are n 2s in the expression.)






QUESTION 5

X is a class of numbers with a very simple definition,
but has been widely studied by mathematicians as great as

Leonhard Euler. The latter proved a long conjectured statement,

that the formula 2?1(2” — 1) in fact produces all even
numbers of this class. Yet the X numbers are shrouded
in mystery, as no one knows if any odd numbers of this class

exist, nor whether this class is infinite.
Identify X.
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Find all pairs (x,y) € 7% such that

x° + 2ty +axy’ +vy° =8(x° +xy+yt+1).




\177

SAFETY SLIDE

AT Na—

UESTIONTACOMINGUPS




*QUESTION 7

In an MnP team meet, nine convenors out of fourteen show up.
After the meet, while having random talks, they discover that
among any three of them, at least two have a common sport they
are interested in. If each of the convenors is interested in
at most three sports, what is the minimum number of convenors

who are interested in the same sport?
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QUESTION 8

Find all pairwise coprime positive integers [, m, n such that

(l+m+n)(; SER 1)

™m n

1S an Integer.







QUESTION 9

At a competition with IV players, the number of players given elite

status is equal to ol+|loga(N-1)] _ A1

Suppose that 19 players are given elite status.

What is the sum of the two smallest possible values of N7




\\\V//

—Mﬁmﬁ]@ c[@mﬂ CP




*QUESTION 10

A positive integer is superb if it is the lcm of 1,2,...,n

for some positive integer n. For superb z, vy, z such that x + y = z,
find the largest value of z that is less than 1000.




QUESTIONATCOMINGIUPS



During the French Revolution, a self-taught female mathematician
was banned by her parents from studying at night so she wrapped
herself in blankets and used smuggled candles to study differential
calculus in secret. Because women were strictly barred from
enrolling at the Ecole Polytechnique, she submitted her mathematical
papers under the male pseudonym “Monsieur Antoine-Auguste Le Blanc”.
Her ground-breaking work on prime numbers of the form p, where 2p + 1
is also prime, laid crucial groundwork for proving Fermat’s Last

Theorem, and her mathematical modeling of the elasticity of surfaces ¢ ¢ o

was fundamental to structural engineering (later used in building the
Eiffel Tower). What is her name?
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QUESTION 12

From the four vertices of a rectangle, tangent line segments are
drawn to an inscribed circle, having lengths 31, 46, x, and 34

in cyclical order, as shown.
Find the value of |z |.
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QUESTION 13

In the Season 10 episode
“The Wizard of Evergreen Terrace”,
Homer Simpson writes an equation

on a blackboard. Which tamous

theorem is this counterexample

( supposedly disproving?
|







QUESTION 14

Let S be a subset of {1,2,3,...,1000} such that if a and b
are any (not necessarily distinct) elements of S, then a - b
is not an element of S.

Find the maximum number of elements S can have.




\\\V/

—_@MESJ'IJI@ N] i@M]N Gill] Ve




QUESTION 15*

How many integers from 1 to 2026 cannot be written as the

sum of two or more consecutive positive integers?




SECOND LOOK «

Same questions. Less mercy.
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Find the number of sets in the power set of {1,3,5,7,...,89}

whose sum of elements is less than or equal to 1012.







QUESTION 2

A circle of radius r is surrounded by 12 circles of radius 1
externally tangent to the central circle and sequentially

tangent to each other, as shown. Then r can be written as

va -+ Vb + c, where a, b, c are integers. What isa + b + c?
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QUESTION 3

Suppose that a, b, c, and d are positive integers satisfying all of the following relations:

abed = 29 .37 .57

cm(a,b) = 2°-3%.53
cm(a,c) =2°-3° .53
cm(a,d) = 2°-3°.5°
lcm(b, c) = 2* - 3% . 57
lcm(b,d) = 2% - 3% . 5
lcm(c,d) = 2% - 3° - 57

What is gcd(a,b,c,d)?
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QUESTION &

If lim a" 2—\/2—|—\/2—|—... = b, find a - b.
n— 00 \ /
n terms

(By n terms it means there are n 2s in the expression.)






QUESTION 5

X is a class of numbers with a very simple definition,
but has been widely studied by mathematicians as great as

Leonhard Euler. The latter proved a long conjectured statement,

that the formula 2?1(2” — 1) in fact produces all even
numbers of this class. Yet the X numbers are shrouded
in mystery, as no one knows if any odd numbers of this class

exist, nor whether this class is infinite.
Identify X.
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Find all pairs (x,y) € 7% such that

x° + 2ty +axy’ +vy° =8(x° +xy+yt+1).
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*QUESTION 7

In an MnP team meet, nine convenors out of fourteen show up.
After the meet, while having random talks, they discover that
among any three of them, at least two have a common sport they
are interested in. If each of the convenors is interested in
at most three sports, what is the minimum number of convenors

who are interested in the same sport?
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QUESTION 8

Find all pairwise coprime positive integers [, m, n such that

(l+m+n)(; SER 1)

™m n

1S an Integer.







QUESTION 9

At a competition with IV players, the number of players given elite

status is equal to ol+|loga(N-1)] _ A1

Suppose that 19 players are given elite status.

What is the sum of the two smallest possible values of N7
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*QUESTION 10

A positive integer is superb if it is the lcm of 1,2,...,n

for some positive integer n. For superb z, vy, z such that x + y = z,
find the largest value of z that is less than 1000.




QUESTIONATCOMINGIUPS



During the French Revolution, a self-taught female mathematician
was banned by her parents from studying at night---so she wrapped
herself in blankets and used smuggled candles to study differential
calculus in secret. Because women were strictly barred from
enrolling at the Ecole Polytechnique, she submitted her mathematical
papers under the male pseudonym “Monsieur Antoine-Auguste Le Blanc”.
Her ground-breaking work on prime numbers of the form p, where 2p + 1
is also prime, laid crucial groundwork for proving Fermat’s Last

Theorem, and her mathematical modeling of the elasticity of surfaces ¢ ¢ o

was fundamental to structural engineering (later used in building the
Eiffel Tower). What is her name?
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QUESTION 12

From the four vertices of a rectangle, tangent line segments are
drawn to an inscribed circle, having lengths 31, 46, x, and 34

in cyclical order, as shown.
Find the value of |z |.
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QUESTION 13

In the Season 10 episode
“The Wizard of Evergreen Terrace”,
Homer Simpson writes an equation

on a blackboard. Which tamous

theorem is this counterexample

( supposedly disproving?
|




39871 + 4365'% =
44721

6.39766566+43  6.3976656e+43

62






QUESTION 14

Let S be a subset of {1,2,3,...,1000} such that if a and b
are any (not necessarily distinct) elements of S, then a - b
is not an element of S.

Find the maximum number of elements S can have.
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QUESTION 15*

How many integers from 1 to 2026 cannot be written as the

sum of two or more consecutive positive integers?




YOU SURUIVED =

Rest those brain cells
we'll start cooking again soon. &




BAZINGA

The answers are about to enter the chat...




Find the number of sets in the power set of {1,3,5,7,...,89}

whose sum of elements is less than or equal to 1012.







QUESTION 2

A circle of radius r is surrounded by 12 circles of radius 1
externally tangent to the central circle and sequentially

tangent to each other, as shown. Then r can be written as

va -+ Vb + c, where a, b, c are integers. What isa + b + c?




ANSWER

7



QUESTION 3

Suppose that a, b, c, and d are positive integers satisfying all of the following relations:

abed = 29 .37 .57

cm(a,b) = 2°-3%.53
cm(a,c) =2°-3° .53
cm(a,d) = 2°-3°.5°
lcm(b, c) = 2* - 3% . 57
lcm(b,d) = 2% - 3% . 5
lcm(c,d) = 2% - 3° - 57

What is gcd(a,b,c,d)?




ANSWER

3




QUESTION &

If lim a" 2—\/2—|—\/2—|—... = b, find a - b.
n— 00 \ /
n terms

(By n terms it means there are n 2s in the expression.)



ANSWER

| 2
o




QUESTION 5

X is a class of numbers with a very simple definition,
but has been widely studied by mathematicians as great as

Leonhard Euler. The latter proved a long conjectured statement,

that the formula 2?1(2” — 1) in fact produces all even
numbers of this class. Yet the X numbers are shrouded
in mystery, as no one knows if any odd numbers of this class

exist, nor whether this class is infinite.
Identify X.




ANSWER

Per fect Numbers



Find all pairs (x,y) € 7% such that

x° + 2ty +axy’ +vy° =8(x° +xy+yt+1).







QUESTION 7

In an MnP team meet, nine convenors out of fourteen show up.
After the meet, while having random talks, they discover that
among any three of them, at least two have a common sport they
are interested in. If each of the convenors is interested in
at most three sports, what is the minimum number of convenors

who are interested in the same sport?




ANSWER




QUESTION 8

Find all pairwise coprime positive integers [, m, n such that

(l+m+n)(; SER 1)

™m n

1S an Integer.




ANSWER

(1,1,1),(1,1,2),(1, 2, 3)



QUESTION 9

At a competition with IV players, the number of players given elite

status is equal to ol+|loga(N-1)] _ A1

Suppose that 19 players are given elite status.

What is the sum of the two smallest possible values of N7




ANSWER




QUESTION 10

A positive integer is superb if it is the lcm of 1,2,...,n

for some positive integer n. For superb z, vy, z such that x + y = z,
find the largest value of z that is less than 1000.




ANSWER

340




During the French Revolution, a self-taught female mathematician
was banned by her parents from studying at night---so she wrapped
herself in blankets and used smuggled candles to study differential
calculus in secret. Because women were strictly barred from
enrolling at the Ecole Polytechnique, she submitted her mathematical
papers under the male pseudonym “Monsieur Antoine-Auguste Le Blanc”.
Her ground-breaking work on prime numbers of the form p, where 2p + 1
is also prime, laid crucial groundwork for proving Fermat’s Last

Theorem, and her mathematical modeling of the elasticity of surfaces ¢ ¢ o

was fundamental to structural engineering (later used in building the
Eiffel Tower). What is her name?




Sophie Germain




QUESTION 12

From the four vertices of a rectangle, tangent line segments are
drawn to an inscribed circle, having lengths 31, 46, x, and 34

in cyclical order, as shown.
Find the value of |z |.




ANSWER




QUESTION 13

In the Season 10 episode
“The Wizard of Evergreen Terrace”,
Homer Simpson writes an equation

on a blackboard. Which tamous

theorem is this counterexample

( supposedly disproving?
|




ANSWER

Fermat’'s Last Theorem



QUESTION 14

Let S be a subset of {1,2,3,...,1000} such that if a and b
are any (not necessarily distinct) elements of S, then a - b
is not an element of S.

Find the maximum number of elements S can have.




ANSWER




QUESTION 15

How many integers from 1 to 2026 cannot be written as the

sum of two or more consecutive positive integers?




ANSWER
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