Essay Question : One to three points will be awarded for this section. Use your knowledge of astronomy to write an essay of 500 words or less.  In 1969 Joni Mitchell wrote a song named Woodstock. A quote (from one version) is below:
We are stardust.
Billion year old carbon.
We are golden.
From a science standpoint, evaluate these lyrics. Reference whatever processes or systems you deem necessary to explain this concept in detail. 
An example of a potential 3 point response
	All the people of the world, and in fact all life on planet Earth, has something in common. The carbon in our bodies, the iron in our blood, and the calcium in our bones was created in the belly of a star. As an example; a blue supergiant fused lighter elements to create heavier elements in the core during its short and violent life, and then released these precious life-giving elements into the universe during an event of unparalleled beauty and violence- a supernovae explosion. The resulting shockwave could have pushed together interstellar hydrogen, other gasses, and dust to create a nebula (otherwise known as a “Bok Globule”- dense nebulae under 100 solar masses in size where young stars are forming). 
	Our own Solar System formed out of this “gas and dust”, which contracted under the force of its own gravity and gained spin through the conservation of angular momentum. The gas, mostly hydrogen, was created at the birth of the universe 13 billion years ago during the BIG BANG! Anything heavier than “helium” needed to be created by fusion reactions in stars (*with a minor exception for trace samples of Lithium and other elements). 
There are two ways that the “Dust” these fusion reactions can be released into the interstellar medium and eventually “recycled” into a solar system.
I. Red Giants can create elements heavier than iron (up to bismuth) in their cores through the S-Process (a slow fusion of heavier elements). Convection currents in the star’s atmosphere carry these elements to the surface where they are released as stellar wind. 
II. Elements heavier than bismuth are created in the r-process (a “rapid” fusion) . When a red supergiant star  runs out of lighter elements and all that is left to fuse is iron (which actually exhausts, instead of produces, energy) hydrostatic equilibrium is lost. Gas pressure can no longer overcome gravity, and the core collapses. When this happens, the temperature reaches unprecedented levels and the remaining material in the star may fuse to create heavier elements up to uranium (and other short lived elements such as plutonium). This material is blasted out into space as the star explodes into a supernova.
Our planet, its people, and all life on Earth is made possible by this “star stuff”. Our very existence is a miracle of the cosmos.  
GRADING RUBRIC:
i) Deduct 1 point for a essay significantly (600+) over 500 words
ii) Deduct 1 point for a significant scientific error (disregard a very minor error, except for 3 pt essays)
0pts Essay: Cannot explain how “People are stardust” in any significant way. 0 is the minimum possible score. 
1pt Essay: Mentions that materials inside our bodies could only be fashioned within stars during nuclear fusion processes.
2pt Essay: Mentions details about (and 2 of three):  Fusion processes producing these elements, the processes which release these elements from a star, how these materials come together to form a solar system or the earth
3pt Essay: Contains three of three (see above), includes both the “S” as well as the “R” process (either by description or name) and contains no scientific errors. 
*If needed for tie breaking purposes, “Half Points” may be awarded for structure and composition of the essay. 
