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8.3 The Process of Photosy

Lesson Objectives

(== Describe what happens during the light-dep

=3 Describe what happens during the light-inde

: thesis 0
€3 1dentify factors that affect the rate at which photosyn

endent reactions.

pendent reactions.
curs.

Lesson Summary .
The Light-Dependent Reactions: Generating ATP and N

. ' , id membranes.
Photosynthesis begins with these reactions, which occur m. thylak(l)( o branes
» Photosystems are clusters of proteins and chlorophyll in thylakot '

» High-energy electrons form when pigments in photosystem II at'>50f bcl)ii?r:.s’rhe electrons
pass through electron transport chains, a series of electron carrier pr .

« The movement of electrons through an electron transport chain causes a thylakoid to fill
up with hydrogen ions and generates ATP and NADPH.

« ATP synthase is a membrane protein through which excess hydrogen ions escape a
thylakoid in a process that makes ATP.

The Light-Independent Reactions: Producing Sugars They occur in the stroma of
thylakoids and are commonly called the Calvin cycle.

» Six carbon dioxide molecules from the atmosphere enter the Calvin cycle and combine
with 5-carbon compounds already present. They produce twelve 3-carbon molecules.

» Two 3-carbon molecules are removed from the cycle. They are used by the plant to build
sugars, lipids, amino acids, and other compounds.

» The remaining ten 3-carbon molecules are converted back to 5-carbon molecules and
begin a new cycle.

Factors Affecting Photosynthesis Many factors influence the rate of photosynthesis
» Temperature, light intensity, and availability of water affect photos th _ Yy !
. €s18S.
» C4and CAM pl-ants hav.e a modified type of photosynthesis th ynthesis
conserve water in dry climates. at enables the plants to
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The Lian;? Deﬁjgrmg, it Reactions:
Generating ATP and NADPY

For Questions 1-5, write True if the stateme,

: nt is tr
underlined word or words to make the statement t‘r’z- If the statement is folse change the
e. ’
1.

Photosystems are clusters of

The light-dependent reaction

thr()phyu and

Proteins.

8 begi p y . .

Electrons from water e e o
P Water molecyeg replace th

is the product of photosyst Heonestos

- ATPand NADpPY are two o

types .
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6, HoW does ATP synthase produce AT

-

p?

: unlight excites electrong j
7.V\h€”5 : ! lectrons in chlorophy how do the el
yil, o the electrons change?
p ge’
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g where do the light-dependent reactions take p]
place?

g, Complete the table by summarizin
reactions of photosynthesis.

wh i
8 What happens in each phase of the light-dependent

— :
Ughf.pependeni Reactions | Summary

-Photosysfem I

-
Electron Transport Chain

Photosystem |

-

H)’grogen lon Movement and
Formation

—
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use to pro

gh—encrgy sugars?
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10. What does the Calvin cycle du

ions?
n cycle called light-independent reactions?

11. Why are the reactions of the Calvi
12. What makes the M

gram of the Calvin cycle by filling in the missing Jabels.

13.Complete the dia

Calvin Cycle

6©

CO2

12

12 [NADPH
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Factors Affecting Photosynthesis

14 Whatare three factors that aftect the rate at which photosynthesis occurs?

15, Would 8 plant placed in an atmosphere of pure oxygen be able to conduct photosynthesis?
Explain your answer.

16. Complete the table about variations of photosynthesis.

i

Type ' Description _Examples

' Occurs in plants that have a specialized chemi- :'
| cal pathway that allows them to capture even
| very low levels of carbon dioxide and pass it fo |
' the Calvin cycle.

 pineapple trees, many
 desert cact, and “ice
' plants”

i
i
!

I7.Photosynthesis plays an important role in supplying energy to livins things. Considering
what the products of photosynthesis are, what is another way in which photosynthesis is

vital to life?

: ion, Inc., or its affiliates. All Rights Reserved
le. . . ht © by Pearson Education, Inc., or its 9 ]
k ss0n 8.3 » Workbook A ® Copyn'd 125




e Ea— J

F‘oVii?W e descring
f W tches the descript
Chapter \r’occabu!ﬁ"y’ - anering e ™ that ma ption
' vzzle by €
Crossword Puzzle Complete the p
Down
.+ part of the inside
Across clectrons 1. llquld p of 3
4 gy carrier cells use to transport high'energy chloroplast
. energy ¢ s us ans '
' i ' bs light ical that absorbs li
c i oteins that absor 2. chemi ' ¢ht
6. cluster of pigments and pr Lin ploroplasts o e tbsynthesis
7. a saclike photosynthetic membrane found! | p " orbing chemica
: sht-absorbing chemica
8. energy carrier made as a result of photosystem 3. hght ' g o
9. process of using the sun’s energy to make food | 5. orgalzlsn(; that makes its
10. man who worked out the light-independent reactions own foo
1 ]
4 5 l | =
T I

For Questions 11-16, complete each statem -
’ ent by writing th
g the correct wor,
11. The light- d or words.

reactions occur in thylakoid membrane
. . . S‘
12. Carbon dioxide is used to make sugars in the light

. . \\- .
13. The light-independent reactions are alsq called th reactions.
e

14.

15. Electron

16. An animal that obtains food by €ating other
Organismg j
S

called a(n)
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