
Chapter 4: Energy

From the sun to you in two easy steps

Lectures by Mark Manteuffel, St. Louis Community College



Learning Objectives

Understand and be able to explain the following:

 How energy flows from the sun and through all life on 
earth

 How photosynthesis uses energy from sunlight to make 
food



Learning Objectives

Understand and be able to explain the following:

 How cellular respiration converts food molecules into 
ATP, a universal source of energy

 Alternative pathways to energy acquisition



Do Now

• Turn homework in.

• In your notebook, draw a picture of a fully 

charged battery and a drained battery.  

• Clearly show that the battery is either full 

or drained of chemical energy.

• Label the fully charged battery with the 

energy molecule discussed in class 

yesterday. 

• Do not label the drained battery….YET!



Structure of ATP

Insert new fig 4-7



ATP Molecules

Cells cannot use light energy directly to do 
work.  

 First, the energy has to be converted into 
chemical energy in ATP molecules.



Adenosine Triphosphate

 Pop off the third phosphate group
• ATP  ADP + Phosphate group + Energy release

Release a little burst of energy!

Use this energy to drive chemical 
reactions necessary for cellular 
functioning.

• Building muscle tissue

• Repairing a wound

• Growing roots



Recycling in the Cell

ADP + Phosphate group + Energy = ATP

Insert new fig 4-8



Take-home message 4.4

 Cells temporarily store energy in the bonds of 
ATP molecules.

 This potential energy can be converted to kinetic 
energy and used to fuel life-sustaining chemical 
reactions.

 At other times, inputs of kinetic energy can be 
converted to the potential energy of the energy-
rich but unstable bonds in the ATP molecule.



4.5 - 4.11 

Photosynthesis uses 

energy from sunlight 

to make food.



4.5 Where does plant matter come 
from?  Photosynthesis: the big 
picture.

From a seed 
to a tree: 
Where does 
the mass 
come from?

Insert new fig 4-9



Photosynthetic Organisms

Insert new Figure 4-10 



Photosynthesis: The Big Picture

 Three inputs

 Two products
Insert new Figure 4-11



Take-home message 4.5

 Through photosynthesis, plants use water, 
the energy of sunlight, and carbon dioxide 
gas from the air to produce sugars and 
other organic materials.

 In the process, photosynthesizing 
organisms also produce oxygen, which 
makes all animal life possible.



4.6  Photosynthesis take place in 
the chloroplasts.

Organelles Found in Plant Cells

Insert new Figure 4-12 



A Closer Look at Chloroplasts

Insert new Figure 4-13



Take-home message 4.6

 In plants, photosynthesis occurs in 
chloroplasts, a green organelle packed in 
cells near the plants’ surfaces.



4.7 Light energy travels in waves: 
Plant pigments absorb specific 
wavelengths.

Light Energy

 A type of kinetic energy

 Made up of little energy packets called photons



Light Energy

 Different photons carry different amounts of 
energy, carried as waves.

 Length of the wave = amount of energy the 
photon contains.



Electromagnetic Spectrum

 Range of 
energy that is 
organized into 
waves of 
different 
lengths

 The shorter the 
wavelength, 
the higher the 
energy

Insert new Figure 4-14



Visible Spectrum

Range of energy humans see as light

ROYGBIV

 Pigments = molecules that absorb light



Chlorophyll

 Plant pigment

Absorbs certain wavelengths of energy 
(photons) from the sun

Absorbed energy excites electrons



Plant Pigments

 Plant pigments can only absorb specific 
wavelengths of energy.

 Therefore, plants produce several 
different types of pigments.



Plant Pigments

Chlorophyll a

Chlorophyll b

Carotenoids



Insert new Figure 4-15a



Insert new Figure 4-15b



Take-home message 4.7

 Photosynthesis is powered by light energy, 
a type of kinetic energy made up from 
energy packets called photons.



Take-home message 4.7

 Photons hit chlorophyll and other light-
absorbing molecules near the green 
surfaces of plants. 

 These molecules capture the light energy 
and harness it to build sugar from carbon 
dioxide and water.


