
Energy & Life



What is Energy?

 Energy is the ability to do work.

 Your cells are busy using energy to: 

• build new molecules

• contract muscles

• keep homeostasis in check

• driving chemical reactions

 Without the ability to obtain and use 
energy, life would cease to exist.



Where does energy come from?

The SUN!



Light Energy

Can humans capture light energy?

The visible spectrum is the only part of the 
electromagnetic spectrum that can be seen 
by the human eye.

Visible light from the sun appears 
white, but it’s actually made up of 
multiple wavelengths (colors) of light. 



Plant Pigments

 Plants are experts at utilizing light 
energy!

 Plants absorb light energy through 
special molecules called pigments.

 A plant’s primary pigment is 
chlorophyll.

 Chlorophyll absorbs all color 
wavelengths except green.
(Green is reflected back to our eye, which is why 
plants look green!)



 Chlorophyll pigments are found 
in the chloroplasts of plant cells.



What process is this???

Carbohydrates (Sugar)

Plants use:                                                                   To make:

6CO2 +  6H2O           C6H12O6 +  6O2
light



How do living things get that energy?

 Plants that we eat are broken 
down into pieces and 
reassembled into glucose or 
sugar (C6H12O6).

 Glucose is then broken down 
during cellular respiration to 

produce ATP (the energy 
molecule). 



ATP

 ATP: Adenosine Triphosphate

 Function: The cell’s usable form of 
energy

 Breaking down food molecules 
releases the energy that was holding 
them together. That energy is 
temporarily stored in ATP for other 
purposes in the cell.



ATP & ADP

 ATP is like a charged up battery, 
storing energy temporarily.

 To use that energy, you must 
break the bond between the 2nd

and 3rd phosphate group.

 The molecule can get recycled as 
ADP: Adenosine Diphosphate
(prefix “di” means 2)



Photosynthesis

Light Dependent Reactions

 Light energy is converted to 
chemical energy (ATP & NADPH) 
during the first stage of 
photosynthesis.

 Water is needed for this reaction 
and the splitting of water releases 
oxygen.

6CO2 +  6H2O           C6H12O6 +  6O2
light



 In the Calvin cycle, carbon 
atoms from CO2 are used to 
build sugars. This process is 
fueled by, and dependent on, 
ATP and NADPH from the light 
reactions.

Calvin Cycle

6CO2 +  6H2O           C6H12O6 +  6O2
light

Stomata


