Bio 11 - Lecture 8: Energy and ATP

Study Guide

Key lIdeas about Transformations of ENERGY
and MATTER inLiving Systems
1. Energy and Matter/Mass cannot be created (made) or

destroyed (used), but rather they get transformed (changed
into different forms.

2. The purpose of PHOTOSYNTHESIS is to capture sunligh
energy and store it as chemical energy in the bonds o
sugars built from carbon dioxide molecules from the air,
making food for all living things.

3. The purpose of CELLULAR RESPIRATION is to
transform energy from the chemical bonds of food into
energy in the chemical bonds of the small molecule ATP.

4. All living things — plants, animals, bacteria,
fungi — do cellular respiration to transfer energy
from food to ATP, and in the process release mass
in the form of carbon dioxide,
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Types of Energy
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Preview to Electron Transport Chains
Works like a Dam

Laws of Thermodynamics

1st Law (Conservation of Energy)

» Total amount of energy in universe is
constant & conserved
— Only converted/Transformed into another form

(a) The First Law of Thermodynamics
Energy
transformation
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Laws of Thermodynamics

« 2nd Law (Law of Entropy)

+ Conversion of energy is NOT 100%
efficient (converted to heat)

(b) The Second Law of Thermodynamics
Energy
transformation
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Heat Energy

* Thermodynamically, heat energy is defined as the
energy transferred from one system to another that|

is not work.
Example: ' . < Heat u M
* When a light bulb is

turned on, some of the
energy being converted

from electrical energy
into light energy is lost i ;

as heat energy.

Electricity

L
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Chemical reactions are used to do work

Oxidation Reactions Reduction Reactions
* Results from the loss of an  « Gains an electron &
electron & typically resultsin - typically requires E
the RELEASE of energy, but | Ax A: Anabolic
require activation energy :
» AKA: Catabolic, Exergonic,
“Downhill”

Endergonic, “Uphill”

Metabolic pathways

Anabolic: Small molecules are built into large ones. Energy is required.
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Catabolic: Large molecules are broken down into small ones. Energy is released.
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CELLULAR RESPIRATION:
AEROBICHARVEST OF FOOD ENERGY

—Cellular respiration is
1. Breakdown of chemical bonds in food
molecules to release stored energy.

2. Make ATP
* aerobic process—requires oxygen

Aerobic Cellular Respiration Equation
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Figure 6.UN02

Catabolic, Exergonic
Oxidation
Glucose loses electrons
(and hydrogens)
@ Q- ®

Glucose Oxygen Carbon Water

I dioxide '
Reduction

Oxygen gains electrons (and hydrogens)
Anabolic, Endergonic
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ATP AND CELLULAR WORK

« ATP
— Primary energy currency of cell
— Powers the majority of cellular reactions
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ATP AND CELLULAR WORK

« ATP
— Recycledviathe ATP cycle
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Energy from

Energy for cellular
catabolism (exergonic) work (endergonic,
energy-releasing ADP +®| energy-consuming
processes) processes)
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ATP AND CELLULAR WORK

« ATP

— A working muscle cell spends and recycles
up to 10 million ATP molecules per second.
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Before we begin, some advice
How to study this topic:

1. Memorize the summary eauation
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Glucose  Oxygen Carbon  Water Energy

2. Memorize namesofthe 3 steps
3. Memorize where each step = eein P
occurs inthe cell "‘ = !
4. Describe the function of each —~"
step in your own words -%:)
5. Memorize reactants and
products for each step

6. Describe the process of each step in your own
words

ATe. aTp atp
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