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C h a p t e r  8

Photosynthesis

Section 8–1 Energy and Life (pages 201–203)

This section explains where plants get the energy they need to produce food.
It also describes the role of the chemical compound ATP in cellular activities.

A u t o t r o p h s  a n d  H e t e r o t r o p h s ( p a g e  2 0 1 )

1 . Where does the energy of food originally c ome from?

2 . Complete the table of types of organisms.

C h e m i c a l  E n e r g y  a n d  A T P ( p a g e s  2 0 2 – 2 0 3 )

3 . What is one of the princ ipal c hemic al c ompounds that liv ing things 

use to store energy?

4. How  is A T P different from A DP ?

5 . L abel eac h part of the A T P molec ule illustrated below .

Type Description Examples

Organisms that make their own food

Organisms that obtain energy from 

the food they eat

P P P

6. When a c ell has energy av ailable, how  c an it store small amounts 

of that energy?

7 . When is the energy stored in A T P released?

TYPES OF ORGANISMS

xxxxxxxx 218-227)

xxxx  219)

xxxxxxxxx  221)

THE ORIGINAL SOURCE OF

ENERGY FOR ALL LIVING ORGANISMS IS THE SUN.

AUTOTROPHS PLANTS, ALGAE

HETEROTROPHS ANIMALS, FUNGI

ATP

ATP HAS 3 PHOSPHATES (HIGH ENERGY MOLECULE

ADP HAS 2 PHOSPHATES (LOWER ENERGY MOLECULE

ADENINE                RIBOSE                 3 PHOSPHATES

ENERGY IS STORED IN THE PHOSPHATE BONDS OF THE ATP MOLECULE

WHEN A PHOSPHATE BOND IS BROKEN.



©
 P

ea
rso

n 
Ed

uc
at

io
n,

 In
c. 

Al
l r

ig
ht

s 
re

se
rv

ed
.

Name __________________________________ Date _________ Class _________________

8 . F or w hat purpose do the c harac teristic s of A T P make it 

ex c eptionally useful to all types of c ells?

9 . What are tw o w ays in w hic h c ells use the energy prov ided by A T P ?

a .

b .

A T P  a n d  G l u c o s e ( p a g e  2 0 3 )

1 0 . Why is it effic ient for c ells to keep only a small supply of A T P on hand?  

1 1 . Circ le the letter of w here c ells get the energy to regenerate A T P .

a . A DP b . phosphates c . c arbohydrates d . organelles

Section 8–2 Photosynthesis: A n O v erv iew (pages 204 –207 )

This section describes what important experiments revealed about how plants
grow. It also introduces the overall eq uation for photosynthesis and explains
the roles light and chlorophyll have in the process.

I n t r o d u c t i o n ( p a g e  2 0 4)

1 . What oc c urs in the proc ess of photosynthesis?

I n v e s t i g a t i n g  P h o t o s y n t h e s i s ( p a g e s  2 0 4– 2 0 6)

2 . What did Jan v an Helmont c onc lude from his ex periment?

3 . Circ le the letter of the substanc e produc ed by the mint plant in
Joseph P riestley’s ex periment.

a . c arbon diox ide b . w ater c . air d . ox ygen

4. What did Jan Ingenhousz  show ?

T h e  P h o t o s y n t h e s i s  E q u a t i o n ( p a g e  2 0 6)

5 . Write the ov erall eq uation for photosynthesis using w ords.

6. Write the ov erall eq uation for photosynthesis using c hemic al 

formulas.
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A single molecule of the sugar glucose stores more than 90 times the chemical energy of a molecule of ATP. 

Therefore, it is more efficient for cells to keep only a small supply of ATP on hand. 

Cells can regenerate ATP from ADP as needed by using the energy in foods like glucose.

xxxxxxxxxxxx 222-227)

xxxx  222-227)

xxxxxxxxxx USE YOUR teacher's POWER POINT!!)

xxxxx  222)

ATP CAN BE MADE FROM GLUCOSE IF NEEDED
IT IS ABUNDANT IN EVERY CELL TYPE.

MUSCLE CONTRACTION
ACTIVE TRANSPORT OF MOLECULES ACCROSS THE CELL MEMBRANE

LIGHT ENERGY IS TRAPPED AND

CONVERTED INTO CHEMICAL ENERGY IN THE BONDS OF GLUCOSE.

CARBON DIOXIDE AND WATER, IN THE PRESENCE OF LIGHT, ARE CONVERTED INTO GLUCOSE AND
OXYGEN.

6CO2 + 6 H20 ---> C6H12O6 + 6 O2
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C h a p t e r 8 , P h o t o s y n t h e s i s   (continued)

7 . P hotosynthesis uses the energy of sunlight to c onv ert w ater and 

c arbon diox ide into ox ygen and high-energy .

L i g h t  a n d  P i g m e n t s ( p a g e  2 0 7 )

8 . What does photosynthesis req uire in addition to w ater and c arbon 

diox ide?

9 . P lants gather the sun’s energy w ith light-absorbing molec ules 

c alled .

1 0 . What is the princ ipal pigment of plants?  

1 1 . Circ le the letter of the regions of the v isible spec trum in w hic h
c hlorophyll absorbs light v ery w ell.

a . blue region

b . green region

c . red region

d . yellow  region

Reading Skill Practice

B y looking at illustrations in tex tbooks, you c an help yourself remember better w hat
you hav e read. L ook c arefully at F igure 8–4  on page 20 6 . What important ideas does
this illustration c ommunic ate?  Do your w ork on a separate sheet of paper.

Section 8–3 T he R eactions of Photosynthesis (pages 208–214 )

This section explains what happens inside chloroplasts during the process of
photosynthesis.

I n s i d e  a  C h l o r o p l a s t ( p a g e  2 0 8 )

1 . Chloroplasts c ontain sac like photosynthetic  membranes c alled 

.

2 . What is a granum?

3 . T he region outside the thylakoid membranes in the c hloroplasts is 

c alled the .

4. What are the tw o stages of photosynthesis c alled?

a .

b .

xxxx 223)

xxxxxxx   223-227)

xxxx 223)

ATP MOLECULES

SUNLIGHT!

PIGMENTS
CHLOROPHYLL

THYLAKOIDS

A GRANUM IS ONE STACK OF THYLAKOID MEMBRANES; 

GRANA ARE SEVERAL GRANUM.

STROMA

LIGHT -REACTIONS
CALVIN CYCLE
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5 . Complete the illustration of the ov erv iew  of photosynthesis by
w riting the produc ts and the reac tants of the proc ess, as w ell as the
energy sourc e that ex c ites the elec trons.

N A D P H ( p a g e  2 0 9 )

6. When sunlight ex c ites elec trons in c hlorophyll, how  do the 

elec trons c hange?

7 . What is a c arrier molec ule?

8 . Circ le the letter of the c arrier molec ule inv olv ed in photosynthesis.

a . H2O c . CO2

b . NA DP + d . O2

9 . How  does NA DP + bec ome NA DP H?

Calvin
Cycle

ATP

Light-
Dependent
Reactions

NADPH

NADP+

ADP + P

Chloroplast

xxx 224)

SUNLIGHT

H20 CO2

O2 GLUCOSE

EXCITED ELECTRONS TRANSFER ENERGY TO ELECTRON CARRIERS

SUCH AS NADP+ AND FAD+ WHICH IN TURN BECOME NADPH AND FADH.

A MOLECULE THAT TRAPS EXTRA ENERGY FROM EXCITED 

ELECTRONS AND MOVES THAT ENERGY TO THE ELECTRON TRANSPORT CHAIN (DARK REACTION)

TO FUEL THE MAKING OF GLUCOSE IN PLANTS.

NADP+ ACCEPTS EXTRA ENERGY FROM EXCITED

ELECTRONS POWERED BY SUNLIGHT.
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C h a p t e r 8 , P h o t o s y n t h e s i s   (continued)

L i g h t - D e p e n d e n t  R e a c t i o n s ( p a g e s  2 1 0 – 2 1 1 )

1 0 . Circ le the letter of eac h sentenc e that is true about the light-dependent
reac tions.

a . T hey c onv ert A DP into A T P .

b . T hey produc e ox ygen gas.

c . T hey c onv ert ox ygen into c arbon diox ide.

d . T hey c onv ert NA DP + into NA DP H.

1 1 . Where do the light-dependent reac tions take plac e?

1 2 . Circ le the letter of eac h sentenc e that is true about the light-
dependent reac tions.

a . High-energy elec trons mov e through the elec tron transport
c hain from photosystem II  to photosystem I.

b . P hotosynthesis begins w hen pigments in photosystem I absorb
light.

c . T he differenc e in c harges ac ross the thylakoid membrane
prov ides the energy to make A T P .

d . P igments in photosystem I use energy from light to reenergiz e
elec trons.

1 3 . How  does A T P synthase produc e A T P ?

T h e  C a l v i n  C y c l e ( p a g e s  2 1 2 – 2 1 3 )

1 4. What does the Calv in c yc le use to produc e high-energy sugars?

1 5 . Why are the reac tions of the Calv in c yc le also c alled the light-

independent reac tions?

1 6. Circ le the letter of eac h statement that is true about the Calv in c yc le.

a . T he main produc ts of the Calv in c yc le are six  c arbon diox ide
molec ules.

b . Carbon diox ide molec ules enter the Calv in c yc le from the
atmosphere.

c . E nergy from A T P and high-energy elec trons from NA DP H are
used to c onv ert 3 - c arbon molec ules into similar 3 - c arbon
molec ules.

d . T he Calv in c yc le uses six  molec ules of c arbon diox ide to
produc e a single 6 - c arbon sugar molec ule.

XXXXXXXXXXXXXXXX OXYGEN!

XXXXXXX   223-224)

IN THE THYLAKOID MEMBRANES OF CHLOROPLASTS

ATP SYNTHASE ADDS AN EXTRA PHOSPHATE GROUP

TO ADP TO MAKE ATP.

CO2, ATP, NADPH AND FADH

BECAUSE IT HAPPENS IN THE DARK, IN THE STROMA OF CHLOROPLASTS
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F a c t o r s  A f f e c t i n g  P h o t o s y n t h e s i s ( p a g e  2 1 4)

1 7 . What are three fac tors that affec t the rate at w hic h photosynthesis oc c urs?

a .

b .

c .

1 8 . Is the follow ing sentenc e true or false?  Inc reasing the intensity of 

light dec reases the rate of photosynthesis. 

W o rdW is e

Answer the q uestions by writing the correct vocabulary terms from C hapter
8  in the blank s. U se the circled letter from each term to find the hidden word.
Then, write a definition for the hidden word.

1 . What is the proc ess c alled by w hic h plants use the sun’s energy to
make high-energy sugars?

2 . What is the stage of photosynthesis c alled in w hic h plants use the
energy that A T P and NA DP H c ontain to build high-energy sugars?

3 . What are the reac tions of the first stage of photosynthesis c alled?

–

4. What is the region c alled w here the Calv in c yc le takes plac e?

5 . What is an organism c alled that obtains energy from the food it
c onsumes?

6. What is one of the princ iple c hemic al c ompounds that liv ing things
use to store energy?

7 . What is an organism c alled that makes its ow n food?

H i d d e n  w o r d :

D e f i n i t i o n :

AMOUNT OF SUNLIGHT

TIME OF EXPOSE TO SUNLIGHT

AMOUNT OF WATER AND CARBON DIOXIDE IN ATMOSPHERE

TRUE

P     H         O     T      O        S     Y       N       T      H       E       S      I         S

C      A      L       V        I       N               C       Y      C      L        E

L       I        G       H      T                 D     E       P       E      N      D      E       N       T

R        E      A      C       T        I       O       N       S

S       T        R       O      M      A

H       E       T       E      R       O      T        R      O      P       H

A       D       E      N       O     S       I        N      E

T       R       I       P       H      O       S       P      H      A       T       E

A      U       T      O      T       R      O       P      H

PIGMENT

MOLECULE THAT ABSORBS LIGHT AT DIFFERENT WAVELENGTHS.




