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Unit 3: The Cell

Chapter 8 Learning Targets: Photosynthesis

1. I can explain where plants get the energy they need to produce food.
· Plant and some other types of organisms use ______light_____ energy from the _____sun___ to produce food.
· Define the following terms and give an example of an organism:

· Autotrophs: Organisms that make their own food (plants, cyanobacteria)

· Heterotrophs: Organisms that cannot use the sun’s energy directly, obtain energy from the foods they consume (animals)
2. I can describe the role of ATP in cellular activities.
· Identify at least two forms of energy used every day: light, heat, electricity, chemical
· What subatomic particle (proton, neutron, or electron) is responsible for the release of energy when chemical bonds are broken?
· The main form of energy used in the cell is called __adenosine triphosphate_ (ATP). 

· Identify the three components and quantity ATP is made of:


       Adenine (a nucleic acid), 5-carbon “ribose” sugar, 3 phosphate groups
· If ATP loses a phosphate group, it is called ___adenosine diphosphate____ (ADP).

· Energy is released when the bond between the _2nd _ and __3rd __ phosphate is broken.
· List three cellular activities that require the use of ATP:

Active transport, protein synthesis, motor proteins and muscle contraction

· Energy from ATP powers events in the cell, such as the synthesis of ___proteins______ and ____nucleic acids____ and it responds to chemical signals at the cell surface.
· Which stores more chemical energy? Glucose or ATP
· ___Glucose______ stores 90X more energy than ____ATP_____

· The cell only keeps a small amount of ____ATP___ readily available

· Cells can regenerate ATP from ___ADP___ as needed by using the energy in foods, such as ____glucose_______.

3. I can explain what the experiments of van Helmont, Priestley, and Ingenhousz reveal about how plants grow.
· During photosynthesis carbohydrates are produced, what is the main sugar that is produced during this process? Glucose
· Jan van Helmont determined that the mass of a seedling only grew due the addition of _____water____

· In addition to water, ___carbon dioxide (and sunlight)___ was also responsible for the growing mass the seedling.

· What is the carbon in carbon dioxide used to make? carbohydrates (sugars)
· During Joseph Priestley experiment, ____oxygen___ was depleted.

· After placing a mint leaf under the jar, the candle ____the candle stay lit for longer because there was oxygen being released by the plant__.

· This demonstrated that ____oxygen__ is released by plants. 

· Jan Ingenhousz discovered that plants need _____sunlight_____ to produce oxygen.
· From these experiments, it was found that plants transform ______water_____ and _______carbon dioxide___ into carbohydrates and they also release _____oxygen_______

4. I can state the overall equation for photosynthesis.
· Write the equation for photosynthesis.

       6CO2               +        6H2O             -----(sunlight)---->  C6H12O6   + 6O2
· State the equation for photosynthesis in words.

carbon dioxide +     water               -----(sunlight)----> Glucose + Oxygen
5. I can describe the role that light and pigments have in photosynthesis.
· Plants gather the sun’s energy with light absorbing molecules called pigments (specifically chlorophyll, which is a pigment)
· The main pigment in plants is called ____chlorophyll____ and it is located in the _______chloroplast___________

· There are two types of chlorophyll, they are: chlorophyll a and chlorophyll b
· List the color order of the visible light spectrum:

Violet, blue, green, yellow, orange, red
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· Chlorophyll absorbs light well in the ____blue-violet_____ and ____red____ regions of the spectrum.

· Chlorophyll does not absorb light well in the ____green___ spectrum, which is why plants are ____green____ in color. 

6. I can describe the structure and function of the chloroplast.
· Chloroplast contains saclike photosynthetic membranes called ____________________________, which are arranged in stacks called ____________________________

· Proteins found within the thylakoid organize __________________________________ and other pigments into clusters known as ______________________________________________

· Photosystems are ___________________________-collecting units in the chloroplast

· Light-dependent reactions take place in the _____________________________________________

· Light-independent reactions take place in the ___________________________________________

· When electrons gain energy, they become _____________________________ causing them to be high-energy electrons. These electrons need a _____________________________

· ________________________________________________ is where high-energy electrons are transferred from chlorophyll to other molecules.

· The carrier molecule, or molecule that accept these high-energy electrons is called _________________

· NADP+ becomes ________________ because NADP+ accepts two high-energy electrons and a hydrogen ion.

7. I can describe what happens in light-dependent reactions.
· Light-dependent reactions require ___________________________ in order to make ___________ and _________________

· Light-dependent reactions produce _______________________ and convert ____________ and ________________ into energy the energy carriers ATP and NADPH.

· Fill in the missing information regarding the steps for the light-dependent reactions:

· Photosynthesis begins when pigments in ________________________________ absorb light

· The light is absorbed by the electrons causing them to be ___________________

· These electrons are then passed to the ________________________________________

· These electrons must be replaced. Where do these electrons come from?

· ____________________________ is released into the air

________________________________ are released into the thylakoid membrane

· The high-energy electrons move through the electron transport chain to ______________________________________________

· The energy from these electrons is used to transport _____________ from the stroma to the _____________________________________________________

· Pigments found in photosystem I reenergize the electrons.

· The excited electrons are picked up by ____________________ along with a H+ resulting in it becoming NADPH

· Hydrogen ions are pumped across the thylakoid membrane.

· Inside of the membrane becomes ____________________________ charged

· The difference in charges provides the energy needed to make ____________

· The cell membrane contains a protein ________________________________________________

· This protein allows _________ to pass through it

· The protein rotates like a turbine allows ADP and a phosphate group to bond forming _______________

8. I can describe the process of the Calvin Cycle.
· The Calvin cycle uses ____________ and ___________, which were produced in the light-dependent reactions, to produce _______________________________________________

· Does not require ____________________________, which is why it is also known as the light-independent reactions

· Fill in the following blanks regarding the steps of the Calvin cycle:

· Six _____________________________ molecules enter the cycle from the atmosphere

· These molecules combine with five-carbon molecules

· This results in twelve 3-carbon molecules

· The 3-carbon molecules are converted to higher-energy forms

· Energy for this conversion comes from ________________ and _______________

· Two of the 3-carbon molecules are removed from the cycle. 

· Plant uses these molecules to produce _____________________________, ____________________________, and _________________________________________ which are needed for growth and metabolism

· The remaining 3-carbon sugars are converted back to 5-carbon molecules. These molecules combine with six new _________________________________________ molecules and the cycle begins again.

· One cycle produces a single ___________________________________________ sugar[image: image1.jpg]



