Science Measures and Understands Our Universe J

i. Definition and Explanation

This theme focuses on astronomy and the physical laws that govern the cosmos.
Science doesn't just observe the universe; it measures it to understand its
fundamental principles. This involves understanding concepts like gravity, motion,
and the vast distances between celestial objects. By measuring these things, we
can explain phenomena like day and night, the seasons, and the orbits of planets.

ii. Key Points and Important Terms

e Gravity: A force of attraction that exists between any two masses. It keeps
planets in orbit around the Sun and moons in orbit around planets.

e Rotation: The spinning of an object on its own axis. Earth's rotation causes day
and night. (1 rotation = 24 hours).

¢ Revolution: The movement of one object in an orbit around another object.
Earth's revolution around the Sun causes the year. (1 revolution = 365.25
days).

e Earth's Tilt: The Earth is tilted on its axis by about 23.5 degrees. This tilt,
combined with its revolution, is the cause of the seasons.

Units of Cosmic Distance:

e Astronomical Unit (AU): The average distance from the Earth to the Sun. Used
for distances within our solar system.

e Light-Year: The distance that light travels in one year. Used for distances to
stars and galaxies. It is a measure of distance, not time.

iii. Detailed Examples with Solutions
Example 1
Rotation vs. Revolution: Explaining a day and a year.

e A Day: The Earth completes one full rotation on its axis. The side facing the Sun
experiences daylight, while the side facing away experiences night. This cycle
takes about 24 hours.

e AYear: The Earth completes one full revolution in its orbit around the Sun. This
journey takes about 365.25 days.

Example 2
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e Cosmic Distance: The star Proxima Centauri is about 4.2 light-years away.
What does this mean?

e Solution: This means that the light we see from Proxima Centauri today
actually left the star 4.2 years ago. If the star were to suddenly disappear, we
wouldn't know about it for another 4.2 years. It is a measure of the immense
distance to the star.

Common Misconceptions and Clarifications

Misconception: The seasons are caused by the Earth being closer to or farther
from the Sun.

Clarification: The Earth's orbit is nearly circular. The seasons are caused by the
23.5-degree tilt of Earth's axis. When the Northern Hemisphere is tilted toward
the Sun, it receives more direct sunlight and experiences summer. When it is
tilted away, it receives less direct sunlight and experiences winter.

o Misconception: There is no gravity in space.

Clarification: Gravity is everywhere in space! It's the Sun's gravity that holds the
Earth in orbit. Astronauts on the International Space Station feel weightless
because they are in a constant state of free-fall around the Earth. They are falling,
but they are also moving forward so fast that they continuously "miss" the Earth.

. Practice Problems with Step-by-Step Solutions

Problem: If it is summer in the Southern Hemisphere (e.g., Australia), what
season is it in the Northern Hemisphere (e.g., Canada), and why?

e Step 1: Recall that seasons are caused by the Earth's tilt.

e Step 2: If one hemisphere is experiencing summer, it must be tilted toward the
Sun.

e Step 3: Because the Earth's tilt is fixed, if the Southern Hemisphere is tilted
toward the Sun, the Northern Hemisphere must be tilted away from the Sun.

e Step 4: The hemisphere tilted away from the Sun receives less direct sunlight
and experiences winter.

Solution: It is winter in the Northern Hemisphere. This is because the Southern
Hemisphere is tilted towards the Sun, receiving direct sunlight, while the
Northern Hemisphere is tilted away from the Sun, receiving indirect sunlight.

Summary of Main Concepts
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Science Explores the Vast and the Minute: Science uses tools like telescopes and
microscopes to study everything from galaxies to atoms, using scientific notation
to manage the enormous range of scales.

Science Explains Changes Around Us: Science classifies changes as either physical
(changing form, like melting ice) or chemical (creating new substances, like
burning wood), helping us understand how the world transforms.

Science Investigates Life and Our Planet: Science examines the interactions
between living (biotic) and non-living (abiotic) things in ecosystems and explores
the structure and processes of the Earth itself, from its core to its crust.

Science Measures and Understands Our Universe: Through measurement,
science explains cosmic phenomena. Earth's rotation causes day and night, while
its revolution combined with its axial tilt causes the seasons. We use units like

light-years to comprehend the immense distances in space.




