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 SUPPLEMENTALHOLT CH. 9 .1
 ENERGY
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 Energy: A Review of Forms and Types
 Energy the ability to do workWork = force x distanceEnergy is measured in joules (also
 calories)Metabolism is the sum of all the
 chemical reactions in a living organisms Anabolism ( anabolic reactions) build
 larger molecules like proteins – cost energy
 Catabolism ( catabolic reactions) break apart molecules to simpler forms – release energy
 Energy can be Kinetic energy ; energy of or in motion
 Mechanical Tidal energy Turbine or generator Electrical Geo – thermal; thermal Solar ( heat and light waves)
 Potential energy; energy stored because of position Chemical energy (battery or bonds*) Fossil fuels* Food*; carbohydrates and lipids Nuclear
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 Chemical Bonds: A Review
 Covalent Valence electrons are shared Valence means e- in outer shell/orbital Overlap Count for both atoms in molecule as
 fulfilling orbitals ( 8; octet rule) Non-polar covalent - shared evenly
 Carbon compounds Store energy (more C-C, C-H and P-
 P means more energy; carbs, lipids and ATP)
 Polar covalent – shared unevenly Water’s special properties
 Ionic Electrons are gained and lost Charges occur (+/-) Bonds in substances like salt Compounds “ionize”
 Hydrogen Bonds between molecules (vs. ions or
 atoms) Because molecules are polar covalent
 Water’s special properties
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 9.1 OutlineHow is energy made available to cells?
 What do cells use/need energy for?
 Energy In Living Systems (pg 197) I. Chemical Energy
 II. Metabolism and the Carbon Cycle
 III. Transferring Energy
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 Add Key Concepts( blue “>”, answers in bold)
 Energy In Living Systems (pg 197) I. Chemical Energy
 “What type of energy is used in cells, and what is the ultimate source of this energy?”
 II. Metabolism and the Carbon Cycle
 “ How is an organisms metabolism related to the carbon cycle?”
 III. Transferring Energy“ How is energy released in a cell?”
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 Details from pg. 197
 Energy In Living Systems (pg 197)
 most things break down over time constant input of energy to keep
 things bonded (like proteins) things organized (concentrations)
 I.Chemical Energy “what types of energy…..” Organisms use and store energy in the chemical
 bonds of organic compounds All energy in organic compounds comes from
 the sun Solar energy enters living things when plants
 (producers) make organic compounds ( sugar)…this process is called photosynthesis and the organisms that perform this process are called autotrophs.
 Other organisms must eat the autotrophs or something that ate an autotroph; they are heterotrophs
 Food molecules = “fuel” HOW?/WHY? Cells release energy from the chemical
 bonds in this fuel All organisms need energy (=a property of life)
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 II. Metabolism and the Carbon Cycle (the short version)
 How is an organisms metabolism related to the carbon cycle?
 Metabolism involves using energy to build organic molecules (anabolic reactions)
 Metabolism also involves breaking down organic molecules in which energy is stored (catabolic reactions)
 Organic compounds contain carbon
 Photosynthesis = the “making” part!
 Photo = light; light energy Synthesis, synthesize = to make or to
 create Sunlight falls on chlorophyll ( electrons) CO2 enters leaf (very stable, low energy, no C-C
 bonds) Chloroplast with chlorophyll (a pigment) Energy conversion (energy changes form) Glucose created ( less stable, more energy, C-C
 bonds!)
 6 CO2 + 6 H2O C6H12O6 + 6 O2
 Cellular Respiration (next page)
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 Cellular Respiration = the “breaking” part.
 Cellular = inside a cell ( vs lungs or gills) Aerobic = requiring oxygen
 Energy is stored in glucose ( chemical bonds)
 Broken down to release energy CO2 is more stable (less complex) Reactants are glucose and oxygen Products are carbon dioxide and water Energy is now in the form of ATP Organic compounds are the main “fuel”
 sourceC6H12O6 + 6O2 6 CO2 + 6 H2O +
 energy
 Solar energy chemical bonds (sugar)Chemical bonds (sugar) chemical bonds
 (ATP)ATP spent to do work in cells
 “energy transfer” aka “energy conversion”
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 Details (the long version) Metabolism and the Carbon Cycle
 pg 198 - 199II. Metabolism and the Carbon Cycle
 We use organic molecules to both provide us with our energy needs and to give us ‘supplies’…this is all part of the Earth’s Carbon Cycle
 Carbon cycle makes energy available to ecosystems
 Carbon cycle supplies carbon for organic compounds ( proteins/amino acids; carbohydrates/saccharides; lipids/ fatty acids; nucleic acids/ nucleotides)
 Photosynthesis = sunlight is used to convert stable CO2 into glucose (less stable)
 Photosynthesis is done by plants and algae
 Photosynthesis converts solar energy into chemical bond energy
 Solar energy is very available – hard to store, hard to use
 Chemical bond energy is easier to store and to use

Page 11
                        

11

Page 12
                        

12

Page 13
                        

13
 Glucose
 Sucrose
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 Just for curiosity sake you do NOT need to know these for Biology B
 starch
 Cellulose ( wood)
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 III Transferring Energy
 During chemical reactions, energy can be absorbed (stored) when bonds are made and released when bonds are broken…. “pinata” analogy
 These reactions usually occur in a series of steps, yielding small amounts of energy.
 Enzymes regulate the rates of these reactions (called catalysts)
 ATP Some energy released as heat Some energy from food stored in ATP ATP is spent for all cell work (“currency”) ATP is adenosine and three phosphates
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 Details for pg. 200III. Transferring Energy
 • Laws of Thermodynamics:• Energy can not be created or
 destroyed• Matter can not be created or
 destroyed
 • Chemical reactions rearrange matter and energy by breaking and forming chemical bonds (able to be described using a chemical equation).
 • CURRENCY of cells that is stored or ‘banked’ when bonds are broken is then able to be ‘spent’ in another place for work.
 • ATP ADP + P (diagram)• ADP + P ATP (diagram)
 The enzyme that catalyzes the production of ATP is called ATP synthase (lots of enzymes end in “– ase”). ATP synthase adds P to ADP to make ATP.
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 Key words
 consumers, producersanimal, plant heterotroph, autotrophorganic compounds: sugar, carbohydrate, lipids, proteins (enzymes…catalysts)energy, chemical energy, energy transfer (energy conversions)metabolismphotosynthesis, cellular respirationchlorplast, chlorophyll, pigments (9.2)Mitochondria (9.3)aerobic, anaerobic (9.3)vascular tissues (9.2)ATP, ADP, ATP synthase (9.1-9.3)
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