Cell Energy and Enzymes– Chapter 5.1-5.9  
Chapter Notes and Guided Reading Questions
I. Life in Earth depends on the energy from _____________.

A. 30% of solar energy – reflected back to space

B. 20 % absorbed by atmosphere

C. Most of remaining 50% is absorbed and converted into heat.

a. helps drive the water cycle!

b. Helps move air masses – causes climate patterns.

D. <1% is absorbed by photosynthetic organisms – this drives all life processes = essence of life.

E. Consider a Cell as a complex system for transforming energy.

a.  (evolution can be viewed as the competition among organisms for the most efficient use of energy resources)

b. Biosphere structure – determined by the energy exchanges occurring among the organisms w/in it.

II. First Law of Thermodynamics:

A. ___________________________________________________________
____________________________________________________________________
a. EX:  Flashlight – Electricity .-–> light energy
b. EX:  Photosynthesis – changes __________ energy ( Electrical energy , (electrons are passed through a series of electron carriers to make ATP)(   Chemical energy
c. EX.   When an organism breaks down carbohydrates –the energy that was stored in ________________is changed into other forms of energy.

B. In ALL energy conversions – some of the energy is converted into and dissipates as HEAT.   The same is true of the heat produced by the metabolic processes of living things.

C. 1st law – paraphrased differently – The total energy of a system and its surrounding after an energy exchange/conversion is equal to the total energy before the exchange/conversion.

a.  SYSTEM – a clearly defined entity (flashlight)

III. Second Law of Thermodynamics

A. In all energy conversions – if no energy enters or leaves the system – the _______________of the final state will ALWAYS BE _______than the potential energy of the initial state.

1. EX – Heat will always flow from a hot object to a cold one – never the other way

2. Ex. Particles of a solute will evenly distribute themselves in a solvent from areas of high concentration to areas of low concentration.

3. Ex :____________________________________________________

________________________________________________________

B. ____________________Reaction – ‘energy out’ – A process in which the P.E. of the final state is ___________ that of the initial state.

1. take place spontaneously – no energy needed to make it occur.

C. ____________________ Reaction – ‘energy in’

1. A process in which the P.E. of the final state is ___________ than that of the initial state.

1. Energy must be added for process to occur.  

2. Ex.   Chemical reaction in which the reactants have a lower P.E. than the products

D. Is a reaction Exergonic or endergonic?  

1. Heat is often an indicator.

a. The lower the heat content – the less the P.E.

2. The greater the degree of disorder – the lower the P.E.

Second Law restated : All natural processes tend toward greater disorder or randomness.  This disorder is termed ENTROPY

E. The universe IS a closed system – all energy/matter from the Big Bang is all it will ever have.  After each energy exchange or conversion – the universe has less potential energy – MORE ENTROPY than it did before.  It therefore is considered to be winding down – Billions of years from now molecules will no longer have motion.
F. Earth IS NOT a closed system – 
1. It is open – receiving 13X10 13 cal/year from the sun.

2. Plants carry our Photosynthesis  to use this energy to organize simple molecules into larger – more complex ones.
a. this is accomplished by storing the light energy in the bonds of sugars and other molecules.= Endergonic Rxn.
3. A. Living cells convert this stored energy into through cellular respiration into motion, electricity, light, and other forms of chemical energy. = Exergonic Rxn
B. Energy is lost at every transformation – as heat. Cells, like all energy transformers are NOT 100% efficient.
G. Living systems regulate these reactions so all energy isn’t released at once and lost as heat.   (lethal to cells)  

1.  Instead the energy is stored in chemical bonds and released in small amounts as needed.  
2. This involves Proteins – specifically enzymes.
IV. Energy Coupling:  ____________________________________________________

_______________________________________________________________________

Coupled Reactions:  

-Endergonic reactions – don’t occur spontaneously.

-Endergonic reactions are linked to exergonic reactions that provide a surplus of energy – usually in the form of ATP.  

Copy Diagram 5.4C:
Hydrolysis - _________________________________________________________

of ATP to ADP + P produces free energy.
Dehydration Synthesis__________________________________________________

Phosphorylation –_____________________________________________________

          is usually coupled to hydrolysis of ATP

-this occurs when P is transferred to another molecule to increase its energy so that it may then take part in another reaction.

V. Why are enzymes necessary for cellular reactions?

  Define ‘Activation Energy”____________________________________________
______________________________________________________________________

How do enzymes work?

Copy 5.6 diagram include labels:  Subtrate, Active site, Enzyme, Product.

What is ‘induced fit?___________________________________________________
_______________________________________________________________________

Cofactors in enzyme action


-________________________________________________________________

-Examples – _____________________________________________________
Coenzymes – nonprotein organic molecules


-Ex:  ______________ – 
Enzyme Inhibitors:

1. Competitive Inhibitor __________________________________________
________________________________________________________________

2. Noncompetitive Inhibitor –_______________________________________

________________________________________________________________

Inhibitors may be 

a. _______________ if bonds are weak – H-bonds

b. ________________if bonds are strong – covalent

Concentrations of substrate or inhibitor__________________________________

_________________________________________________________________

Enzyme inhibitors may be metabolic poisons.  

     Ex:  Pesticides ______________________________________

           _________________________________________________________________

 Antibiotics:  _________________________________________________

_________________________________________________________________

Enzyme inhibitors are important regulators of biochemical pathways.

Called Negative Feedback: when the ______________of a reaction or of a 

subsequent reaction in a biochemical pathway) may act to

 __________________its own production.

 Ex = ATP inhibits its own production if cell demand drops.  

= Noncompetitive Inhibition

  Negative Feedback if one of the most important regulatory mechanisms in 


Cellular metabolism!!

