Name _______________________________  Block _____


Photosynthesis Review - AP Biology
True/False
Indicate whether the sentence or statement is true or false.
____
1.
Autotrophs make their own organic molecules by using energy from inorganic materials or sunlight.
____
2.
Animals that live exclusively by eating other animals are able to use carbohydrates to fuel some of their life processes.
____
3.
ATP is a portable form of “energy currency” inside cells.
____
4.
ATP is a nucleotide with three phosphate groups.
____
5.
In ATP, three phosphate groups branch from a five-carbon sugar, ribose.
____
6.
The phosphate “tail” of an ATP molecule is stable because the bonds between the phosphate groups are strong.
____
7.
The major light-absorbing pigments in plant photosynthesis are chlorophyll a, chlorophyll b, and carotenoids.
____
8.
When light hits a plant, specific wavelengths of light are absorbed by different pigments.
____
9.
Plant cells use light energy to make ATP and NADPH.
____
10.
The “light-dependent reactions” of photosynthesis can occur only under light conditions, but the "light-independent" or “dark" reactions can occur in light or dark conditions.
____
11.
The most common method of carbon dioxide fixation is the Calvin cycle.
____
12.
During photosynthesis, carbon dioxide and water, in the presence of light, are used to form sugars and carbon dioxide gas.
____
13.
The reactions that “fix” carbon dioxide are sometimes called dark reactions.
____
14.
Most of the three-carbon sugars formed during the Calvin Cycle are used to generate the initial five-carbon compounds.
____
15.
During photosynthesis, when electrons are transferred from one molecule to another, they are usually carried by hydrogen ions and NADP+.
____
16.
The rate of photosynthesis is influenced by temperature because of the importance of temperature to enzyme function.
____
17.
As light intensity increases indefinitely, the rate of photosynthesis increases until a point of saturation, where the photosynthetic pigments cannot absorb any more.
____
18.
As carbon dioxide concentration increases indefinitely, the rate of photosynthesis increases until the carbon-dioxide fixation reactions are fully operating.
Completion
Complete each sentence or statement. A word bank follows this section.

19.
Energy from the sun enters living systems through ____________________ such as plants and certain bacteria.

20.
Autotrophs are organisms that use energy from ____________________ or _____________   ______________  to make organic compounds.

21.
____________________ is sometimes called the energy currency of a cell.

22.
When a phosphate group is removed from an ATP molecule, a(n) ____________________ molecule is formed.

23.
When a phosphate group is removed from an ATP molecule, energy is ____________________.

24.
Plant pigments that absorb primarily red and blue light are ____________________ pigments, while pigments that absorb other wavelengths and appear yellow and orange are ____________________ pigments.

25.
During the first stage of photosynthesis, ____________________ ____________________ is absorbed by chlorophyll.

26.
The electron transport chain produces molecules that temporarily store ____________________ in the cell.

27.
The energy lost by electrons while in the electron transport chain is used to pump ____________________ ions into the thylakoid.

28.
During the second stage of photosynthesis, the electron transport chain transfers light energy to two molecules, ____________________ and ____________________.

29.
The third stage of photosynthesis, in which carbohydrates are produced, is called _____________________________________________.

30.
The transfer of carbon dioxide to organic compounds is called  _______________________________________.

31.
Because of the enzyme-assisted reactions involved in photosynthesis, photosynthesis occurs best within a certain ____________________ range.

32.
Three factors affecting the rate of photosynthesis are ________________,  ____________________________ , and _________________.

Word Bank

ADP
ATP
ATP 

autotrophs
carbon dioxide 

carbon dioxide fixation
carbon dioxide fixation
carotenoids
chlorophyll 

energy or electrons
hydrogen
inorganic substances
light energy
light intensity 

NADPH
released
sunlight 

temperature
temperature
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COMPLETION

19.
autotrophs

20.
sunlight inorganic substances

21.
ATP

22.
ADP

23.
released

24.
chlorophyll, carotenoid

25.
light energy

26.
energy or electrons

27.
hydrogen

28.
ATP, NADPH

29.
carbon dioxide fixation

30.
carbon dioxide fixation

31.
temperature
32. light intensity carbon dioxide temperature

Photosynthesis Free-Response Preparation Guide (this is gold, baby!)
(in-class writing, Thursday)

a. Summarize the light reactions of photosynthesis.

· Light energy is absorbed by photosystems (pigments in thylakoid membranes) in the chloroplast.

· Light energy is transferred to electrons that move along the electron transport chain.

· Electrons provide energy for a hydrogen ion pump.

· Electrons from H+ provide energy for phosphorylation of ADP to ATP.

· Photolysis of water provides electrons that become energized by photosynthesis.

· Energized electrons combine with NADP+ and H+ to form NADPH.

b. Summarize the Calvin-Benson (Calvin) cycle and carbon dioxide fixation.

· In CO2 fixation, each CO2 molecule is added to a 5-carbon compound by an enzyme. 

· The resulting 6-carbon compound is unstable and immediately splits into two 3-carbon compounds, forming three-carbon sugars.

· One of the resulting 3-carbon sugars is used to make organic compounds such as starch and sucrose for later use ; and

· the other three-carbon sugar is used to regenerate the initial 5-carbon compound, thereby completing the cycle.

· ATP and NADPH provide energy for bonds to form.

· Provide a drawing.

You may bring a 3x5, single-sided, hand-written reference card with you on essay-writing day.

