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Chapters 6-8

1. The first law of thermodynamics states that energy can never be created nor destroyed. The second law states that energy transfers always result in a greater amount of disorder in the universe. The consequences of each of these suggests that eventually, the universe, which is dependent on energy from stars, will eventually end. If all the stars in the universe were to burn out, there would be no more energy in the universe.

2. ATP stands for Adenosine Tri-Phosphate. It is a nitrogen containing molecule with three “phosphate groups”attached to it. ATP is important because it the principle source of energy for life. When the bond between the second and outermost phosphate group is broken, the outermost phosphate separates from the ATP and energy is released. ATP becomes Adenosine diphosphate, which then picks up another phosphate to become ATP again.
3. Both mitochondria and chloroplasts use surface area to their advantage. The mitochondrion’s coiled up inner membrane and the chloroplast’s stacked pancake shaped grana offer optimal surface for reactions to take place.
4. The first step includes light dependent reactions. The solar energy collected by photosystem II’s antennae molecules arrives at the reaction center. This energy then physically moves an electron to another part of the reaction center protein complex, the primary electron acceptor. Now that this electron is absent, a special enzyme in the reaction center splits water that lies in the thylakoid compartment. These water molecules are being oxidized, or losing electrons, which will be next in line for the movement to the electron acceptor. These electrons then fall back down the energy gradient, supplying energy through the electron transport chain. They travel to the reaction center of photosystem I. Here, they go through a similar reaction, using energy to be moved to the primary electron acceptor. After oxidization, the electrons release energy again through the electron transport chain, and are accepted by NADP+. NADP+ then becomes NADPH. NADPH then carries these electrons to the site of light independent reactions. The first step of the light independent reactions is bring carbon dioxide and sugar together. Rubisco is the protein that is responsible for this. This combination of carbon dioxide and RUBP us called 3-PGA. ATP reacts with 3-PGA, donating a phosphate group. Then NADPH reacts, donating electrons, thus yielding G3P.
5. The stages of respiration are Glycolysis, The Krebs Cycle, and the Electron Transport Chain. Glycolysis starts with 2 ATP molecules, and yields 4. The Krebs cycle begins with CoA converted from the pyruvic acid resulting from Glycolysis, and turns that into more ATP. In the electron transport chain, NADH and FADH donate ATPs resulting in vast amounts more of ATP.
Chapters 9-10

1. Mitosis has 1 cell division, and Meiosis has 2. Mitosis produces 2, and Meiosis produces 4. Mitosis entails organism repair and growth, while Meiosis refers to sexual reproduction. In both reactions the chromosomes duplicate. After one division in mitosis and two divisions in meiosis, both are done dividing.

2. Chromosomes refers to the units of DNA that are packaged in every cell. Homologous chromosomes are chromosomes that are very similar in size and function. A chromotid is one of two duplicated chromatin that make up a chromosome in it’s duplicated state. A chromotid becomes a chromosome again when that duplicated chromosome is split apart again.

3. DNA is composed of sugar phosphates and bases (A, T, C, G). Watson and Crick described the DNA double helix, where the sugar phosphates act as handrails on a coiling staircase, whereas the bases make up the steps.
4. First, the double helix begins to unwind, and each one of these new strands serves as a template for which a new pattern will be created. Free floating bases then bond to these new “half staircases”, creating two identical strands of DNA.
5. DNA has the codes for making mRNA. mRNA has the codons which determine the order of amino acids in protein. tRNA links to a specific amino acid and carries it to the correct place on the mRNA. The order of amino acids determines the kind of protein produced. Since organisms are composed of proteins, the original DNA indirectly determines the kind of organism produced.
