Instructions and Constants Sheet

OAC 2025 Team
October 2025

Invitational Round Instructions

1. The Invitational Round will be held over a duration of 3 days:

¢ GMT (Greenwich Mean Time): 12:00 noon, 10 Oct 2025 — 12:00 noon, 13 Oct 2025
e US Eastern Time (ET): 08:00 a.m., 10 Oct 2025 — 08:00 a.m., 13 Oct 2025
e Indian Standard Time (IST): 05:30 p.m., 10 Oct 2025 — 05:30 p.m., 13 Oct 2025

The paper will be sent to all qualifiers by email at the start time. You must submit your solutions
before the end of the above window.

2. The round will consist of a subjective paper. Each question requires a detailed written solution.
3. Solutions must be submitted as either:

e Scanned handwritten work (clear and legible), or
e A PDF written using IATEX.

The use of Word documents is strongly discouraged due to formatting inconsistencies.
4. You may use the following tools if desired:

e Desmos, GeoGebra, Google Sheets (or any equivalent spreadsheet software)
e Mathematica

e Custom code (in any programming language)
For every question where such tools are used, you must:

e Clearly mention all software used, and

e Attach the corresponding code file, Mathematica notebook, or spreadsheet.

5. The use of the internet to search for answers or the use of AI tools for solving problems is
strictly prohibited. Any violation will result in immediate disqualification.

6. This is an individual contest. Collaboration or answer-sharing is not allowed.

7. You must keep your rough work and derivations safely, and upload it along with your final
answers.

All the best for the Invitational Round!
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Physical Constants

%108
x10711
x10734
x10719
x10734
x107%

%1076
x107'2
%1078

x10731

x10727

x10727

x10%3

x107 1

%107
x1073

%1019
x1071¢
x1073
x107%
x107%7

x1071°

x10°

ms~!

m® kg ™! s 72
Js

C

JK™!
NA?
Fm™!
Wm 2K
kg

MeV ¢ 2

Jm 3K

Speed of light in vacuum
Gravitational constant
Planck constant
Elementary charge
Reduced Planck constant
Boltzmann constant
Vacuum permeability
Vacuum permittivity
Stefan-Boltzmann constant

Electron mass

Proton mass

Neutron mass

Avogadro constant
Gas constant

Bohr radius
Rydberg constant

Wien’s displacement constant

Radiation constant

Fine structure constant
Thomson cross section
Bohr magneton

Classical electron radius
Standard gravity on Earth

Standard atmosphere
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Astronomical Constants
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Astronomical Unit
Light year

Parsec

Sidereal year
Solar mass

Solar radius

Solar luminosity
Solar effective temperature

Solar magnitude

Size of solar disc

Solar gravitational parameter

Earth mass
Earth radius

Earth eccentricity

Earth’s longitude of perihelion

Moon mass

Moon radius
Earth-Moon distance
magnitude of full moon
Size of lunar disc

Jupiter mass

Jupiter radius
Semi-major axis of Jupiter
Semi-major axis of Venus
Semi-major axis of Mars
Hubble constant
Abberation constant
Obliquity of the ecliptic
Refraction at horizon

Jansky

Mpc Milky Way-Andromeda distance
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