Solar System: Answers to the Patterns
Why does the surface temperature of the planets decrease with distance from the sun?

The sun produces nearly all the heat in the solar system.  The farther away a planet is from the heat source (the sun), the lower the planet’s average temperature.

Then why is Venus hotter than Mercury?

Venus has a very thick atmosphere of carbon dioxide gas (CO2).  Carbon dioxide is an excellent heat absorber.  Heat from the sun is trapped by the carbon dioxide in a greenhouse effect, leading to high temperatures.
Why are all the planets spheres?

Gravity pulls everything to the center of the mass.  The planets formed as rocks, dust, and debris collected due to gravity.  The materials collected around their center of mass, forming sphere-shapes.  In addition, the planets were molten when they formed (due to the many collisions), allowing the material to easily move into spheres.
Why do all the planets orbit the sun in the same direction?

The sun and planets all formed from a large cloud of gas and dust, called the solar nebula.  

The solar nebula was slowly rotating, so as the sun and planets formed they naturally continued to rotate in the same direction.

Why do all the planets orbit the sun in a (nearly) flat plane?

Spinning an object naturally causes the object to flatten out along its “equator”.  Because the nebula was mainly gas and dust, it flattened out into a large thin disk rotating around a central sphere.  The central sphere eventually formed the sun, and the disk formed into planets.  Since the planets formed from the flat disk, they were aligned in a flat plane.
Why are the inner planets more dense than the outer planets?

Why do the outer planets have similar atmospheres?

When nuclear fusion began, fast-moving gases and particles from the sun (called the solar wind) blew the nearby lighter gases such as hydrogen (H) and helium (He) to the outer part of the solar system.  Because the sun blew the less dense materials to the outer solar system, the inner solar system was left with the more dense materials.  This not only explains why the inner planets are more dense, but it also explains why the outer planets have similar atmospheres (mostly hydrogen and helium).
