Is the abllity to do work.

IS the study of the flow and
transformation of energy in the universe.
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Energy can be converted from one form to
another, but it cannot be created nor
destroyed.
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Autotrophs are organisms that make their
own food.

Heterotrophs are organisms that need to
Ingest food to obtain energy.

The Sun Autotroph Heterotroph Heterotroph
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All of the chemical reactions
In a cell

light energy from the Sun Is
converted to chemical energy for use by the
cell (Plants)
organic molecules are

broken down to release energy for use by
the cell (Animals + Plants)
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ATP = Energy

Adenine
Triphosphate

A g rq u p.,a + I-\l&

Ribose
ATP

Adenine
Diphosphate
group

-
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P+ p o+ En:,f
Ribose Phosphate

ADP
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Photosynthesis occurs In two phases.

6CO, + 6H,0 -5 C.H;,O, + 60,
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The absorption of light is the first step in
photosynthesis.

Chloroplasts capture light energy:.

Plant cell

Chloroplast
Cell wall

Tissue layers Vacuol Outer

membrane

Stroma—

Thylakoid |ocation of ?ﬁaa;lgrwg

phase one
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Light energy causes a water molecule to
split, releasing electrons into the electron
transport system, H* into the thylakoid and
releases O, as a waste product.

The electrons and H™ are used to make ATP
and NADPH (energy carriers).
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In the

, energy Is
stored in organic
molecules such
as glucose.

S ribulose 1 5-b|sphosphate

Y

nbulnse 5-phnsphate The Calvin Cycle

.

- “Rubisco -
CiCIC

Transported from
chloroplast to make glucose,
fructose, starch, etc.
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= The ATR and NADPH frem the Lighat
Dependent ReEacions are USed te preduce
stgars iiem COslitakes 6:CO5 meIECUIES
[0 preduce ene sugar melecule.

= Jhe energy Is new stered In glucese.
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Organisms (plants and animals) obtain
energy In a process called cellular
respiration.

The equation for cellular respiration Is the
opposite of the equation for photosynthesis.

CﬁHIZOﬁ + 602 —> 6C02 + 6H20 + Energy
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Cellular respiration occurs in two main parts.

Mitochondrion

Ribosomes

membrane

\‘,;

Endoplasmic
reticulum
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Glucose is broken down into pyruvic acid (or
pyruvate) in the cytoplasm through the
process of glycolysis.

This process uses 2 ATP to get started and
makes 4, so overall 2 ATP are made.
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Most of the energy from the glucose is still
contained in the pyruvic acid.

The series of reactions in which pyruvic acid
IS broken down into carbon dioxide is called
the Krebs Cycle.

The Krebs Cycle occurs in the mitochondria.

The Krebs Cycle produces 2 ATP as well as
other energy carrying molecules (NADH and
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~inal step in the breakdown of glucose
Point at which ATP Is produced
Produces 32 ATP

Cellular Respiration makes 36 ATP total for
each glucose molecule.
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Use of Oxygen

= Glycolysis dees noet reguire exygen, put
the Electren Transport Chain (ETC) dees.

= Hew: many AR were made 1n glycolysis?
= [Hew many. frem the ETC?
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When oxygen is not available, the cells cannot
complete the full cycle of cellular respiration.

hey perform glycolysis and then a process
called fermentation.

Both these processes are anaerobic (don't
require energy).
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2 Types of Fermentation

sCAlconelic Fermentation — PErfermed 3y
yeast—makes COranadralconel

= Lactic Acldi Fermentation — PredUCES Iactic
ACIA = thiIS IS What' CaUSES VoUurr MUSCEIes 16
pUIrn durng a sprint
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