CHAPTER 3 - Cell Processes and Energy

An is any substance that cannot be broken down

into substances. The smallest unit of an

is called an

An element is made up of ______ kind of atom.

TABLE OF ELEMENTS:
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© hydrogen B post-transition metals
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o alkali earth metals B noble gases
U transition metals o halagens
metaloids




When or more elements combine chemically, they form a

. Most elements in living things occur in the

form of a

The smallest unit of any compound is called a

EXAMPLES of COMPOUNDS:

hydrogen oxygen nitrogen chlorine
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H,0 NO, CO,
nntrogen ox1de water nitrogen dioxide  carbon dioxide




COMPOUNDS:

Water is a . It is made up of two

atoms and one atom. Water makes up almost

% of your body. Most chemical reactions within cells cannot

take place without




Many compounds in living things contain the element

Most compounds that contain are called

compounds. Compounds that DO NOT contain

are called compounds. Some

examples of inorganic compounds that you are already familiar with

are and
CARBOHYDRATES:
and are
important groups of ORGANIC COMPOUNDS in living things. A
CARBOHYDRATE is an organic made of the elements of
and
Some examples of Carbohydrates are and

SUGARS molecules can combine to form larger

called , or carbohydrates.

Some foods that contain high starch are

or

When you eat some of these foods, your body produces

a sugar that your cells use to produce

Carbohydrates can be found in the of the cell.




LIPIDS

and are examples of
LIPIDS. Lipids are energy-rich compounds made
of , and
Lipids contain EVEN MORE than carbohydrates.
Lipids can be found in the of the cell.

PROTEINS
PROTEINS are large molecules made of
, and sometimes . Foods that are

high in PROTEIN can include

and

PROTEINS are made up of smaller molecules called
kinds of

, but they can combine to form many different

. There are only

Proteins can be found in the of the cell. A protein,

called an , is a type of PROTEIN that

a chemical reaction within living organisms. Without




many chemical reactions that are necessary for life would either take

too long to happen, or not happen at all.
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NUCLEIC ACIDS

NUCLEIC ACIDS are very long molecules made up of

and

. NUCLEIC ACIDS contain the

needed for cells to carry out the functions of life.

~ Sugar Adenine —
Phosphate
Backbone
Uracil —
Base pair
Adenine Thymine
Guanine
Cytosine Guanine Cytosine
Deoxyribonucleic acid Ribonucleic acid

(DNA) (RNA)



There are two types of NUCLEIC ACIDS:

1. Deoxyribonucleic Acid ( ) -- This is the

material that carries and is

passed on to its . Te information in

directs the cells

Most is found in the of the cell.
2. Ribonucleic acid ( ) -- This is important in the
of PROTEINS. ____ is found in the
and the in cells.

*** End of Section 3.1 ***
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Section 3.2 -- The Cell In Its Environment

Cells have that protect them. ALL cells are

surrounded by a . The cell membrane allows
some substances to the membrane, and other substances

through the membrane. This is called

Substances that move in and out of the do so by one of
three methods:

1.
-
3.
DIFFUSION
DIFFUSION is the process by which move from an
area of concentration to an area of
concentration. Molecules are always . They

into other molecules, over an over again. In time, the

spread out throughout the area. This is the
process of

OSMOSIS
OSMOSIS is the of molecules

through the membrane.




Three types of Solutions

Water
maolecules

Cell membrane

Q High Water Concentration
Outside Cell
During osmosis, water

0 Normal Red Blood Cell maoves into the cell.

Concentration of water ¢
inside the cell is the
same as outside.

(© Low Water Concentration
Outside Cell

“ Py Water moves out of

the cell during osmosis.

Isotonic solution Hypotonic solution Hypertonic solution

H,0

H,0 H,0 H,0
Animal
cell

(1) Normal (2) Lysed (hemolysis) (3) Shriveled (crenation)
Plasma
membrane H.,0

Plant
cell

(4) Flaccid (5) Turgid (6) Shriveled
(plasmolysis)
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FERMENTATION:

Some cells are able to obtain from food

using This is the process called

There are two types of FERMENTATION:
1. ALCOHOLIC FERMENTATION :

in and the creation of

1. LACTIC ACID FERMENTATION:

Occurs when your are lacking in

breaks down This causes air pockets

This can cause painful

FERMENTATION
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Beause cells cannot function without ; , most cell

activity depends on « (LOOK at Figure 9 (pg 83) of your book.)

ACTIVE TRANSPORT

ACTIVE TRANSPORT requires the use of the cell's

Transporting will move the material across

the . When a cell moves molecules

the direction they naturally move, it requires
of the cell. This is called

Cells have several ways of moving materials by ACTIVE TRANSPORT.
( e method, is the transport proteins in the membrane

molecules outside the cell, and

them in, using the _ energy.

A second method, is transport by . The cell

membrane the molecule and forms a
within the cell. The cell uses energy.

PASSIVE TRANSPORT requires of the cell's

. Materials pass through the

without any from the cell.




PHOTOSYNTHESIS AND CELLULAR RESPIRATION:

~§ Plant uses
§ carbon to
[ ‘make sugar
molecules

Animal

photosynthesis

6CO,+ 6H.0 + ener — | CH,:04| + 60,
energy in
aerobic respiration
CH,:0: |+ 60; —p 6CO;+ 6H.0 + ener‘gz
energy out




Section 3.3 PHOTOSYNTHESIS

The process by which cells capture energy through

and uses it to make food is called . It
means (photo) and (synthesis).
Nearly all living things obtain energy either or

from the energy of captured
during

THE Two STAGES OF PHOTOSYNTHESIS:

STAGE 1:

The first stage in photosynthesis involves capturing the in

. In plants, this occurs mostly in the

The main photosynthetic pigment in chloroplasts is

captures the light and uses its

power for the second stage of

STAGE 2:

The second stage of photosynthesis the cell uses the

energy to produce . The cell needs

and in this process. In plants,

the absorb water from the . The




water then moves upward through the plant's to the

. The gas, enters the
plants through small openings, called which
are located on the of leaves. Once in the

, both the and the
move into the of the
cell.
Inside the chloroplasts, the and the
begin to change. They use the captured
in the first stage of photosynthesis to help in this
This will produce TWO products:
1. One product, , that contains
The chemical formula is : . Cells use the
created by ___, which is a to

carry out its cell functions.

2. The other product is which exits the leave through




the . ALMOST ALL of the Earth's

is produced by living things through

this process of

The events of photosynthesis can be summed up as:

What happens to the SUGAR produced in photosynthesis?

1.

2.

photosynthesis
6CO.+ 6H.0 + enerqy — | CGH..0, + 60;
energy in
aerobic respiration
CH.0, |+ 60; —p 6CO;+ 6H.0 + ener'gz
enhergy out




Photosynthesis

When you get hungry, you might
decide 10 raid the cookie jar

of ask your mom to make you

a sandwich. You do this
because humans and

ammals get energy from

the foods they eat.

Il SUNLIGHT

Light shiming down from the

sun is absorbed by the plant’s
cells. These tiny cells are what
make up he plant and 1S leaves.

Typical
plant coll

1 CHLOROPHYLL
Inside some of these oalls
is & special ingrodien
cabed chiorophyll. This is
the compound that raps the
sun's light 1o stant the
procass of photosynthesis

£] WATER

Water and carbon dioxde
are two of the main

Plants use light energy # INGREDIENTS

KIDS

DISCOVER

from the sun 1o Ught Soxide
duce the food energy Carbon C
g needtosur\::z Rays om the sun From the air \(,Q
This process Water Chiorophyll |
is called Gathered byplants ) Presentincels
photosynthesis, roots in the soi J of green plants
] END RESULT
The sugsr created by
photosynthesis is sent
10 the rest of the plam
for food.

Carbon dioxide
molocules
Carbon

Vo




3.4 CELLULAR RESPIRATION

_.d supplies your body with . , an energy-rich

is the process by which cells obtain

energy from

During CELLULAR RESPIRATION, cells break down simple

such as sugar, and release the they contain.

THE TWO STAGES OF CELLULAR RESPIRATION:

STAGE 1: The first stage occurs in the of the cell.
There, molecules are broken down to
molecules. A amount of energy is needed, and

is not involved in the process.

STAGE 2: The second stage takes place in the of the

cell. There, the small molecules that were broken down in the first stage,

create a chemical reaction that uses and requires

in the process.

Two products of CELLULAR RESPIRATION are and
. Also, is used in the process. In most
animals, and are released

from the body. Thus, when you breathe in, you take in ., araw




material for . When you breathe out, you release the

oroducts of respiration, and

The overall CELLULAR RESPIRATION PROCESS is:

PHOTOSYNTHESIS vs. CELLULAR RESPIRATION

Photosynthesis and Cellular Respiration are processes.
WHY? Because in Photosynthesis, and

are used to produce and

During Cellular Respiration, and are
uced to produce and

lTogether, the two processes, form the life cycle used in the Earth's

'_Chemical Energy and Food
Bey
PHOTOSYNTHESIS

6CO, 6H,0 X2 . C.H,,0; . 60,

CELLULAR RESPIRATION

C6H1206 + 602 —)6 C02+ 6 H20 +




THE CELL CYCLE IN PICTURES:

N Interphase

'\ -Cell grows and develops.
¢ | -Towards the end, DNA doubles
/1) (Chromosomes double)

<

Cytokinesis

:,m%mg"m o Mitosis is -Chromosomes are vlle.
B gy ' Prophase -Nuclear mor.nbmm disappears.
chromosomes as parent cell. Metaphase UOSORN HRrae:
Anaphase
Telophase
Telophase d
-Chromosomes cluster in the ghemf. line u
center of each new cell, across center. g
-Nuclear membrane begins to form. -Spindle ﬂber.s. attach to
-Cells begin to separate. center of each chromosome.
Anaphb
-Chromosames split.

-Each half is pulled 10
Opposite sige of cell.



Anaphase




3.5 - CELL DIVISION

. «e sequence of and ; that cells undergo
is called . There are three stages of cell division:
" §
&,
3.

STAGE 1: INTERPHASE
This is the of all the phases. This occurs
cell division. The functions of INTERPHASE are:

»

STAGE 2: MITOSIS
This is the stage when the cell’s divides into two
During Mitosis,
daughter cells. There are FOUR phases of MITOSIS:

exact copy of the parent cell DNA is given to the

e




\=ing the lose their rod-like appearance.

A new forms around each region of

TELOPHASE has two functions:

1.
=
STAGE 3: CYTOKINESIS
During __, the cell surrounds the
of the cell, causing the cell to split into ____ regions. Each
daughter cell has sets of and about
- of the cells organelles. Each of these daughter cells now enter the
phase of , and the cell cycle begins the entire process
'aéain. - ;
CYTOKINESIS has three functions:

¥

2.

3.

In plant cells, the above process is slightly different, plants have a rigid cell

which cannot surround the in the same way a
~eol| ' can. Instead, a cell forms across
the middle of the cell, and this rigid structure forms into the cell of

the plant.



STRUCTURE AND REPLICATION OF DNA:

Adenine

Thymine

Cytosine

DNA
Backbone

A molecule is
shaped like a

. The two sides of
the DNA ladder are made up of

molecules alternating

with molecules.

Each rung on the ladder has

molecules that are

made up of
and other elements. DNA has four
kinds of NITROGEN bases:

1




The bases on one side of the ladder pair with only base from

the other side of the ladder. ’ only pairs with
and only pairs with

PAIRS WITH

PAIRS WITH

The patterns formed by these NITROGEN bases is what makes up the
DNA sfrucm in ALL living organisms. Everyone's DNA structure is
No two organisms have the same DNA

and - but all DNA
structures have these Nitrogen bases.

The replication process occurs when the two sides of the DNA ladder
and . This is much like the process

of a zipper unwinding. Because of the way
basespoirupwifhoneadofher, the order of the bases in each new
molecule matches the order in the original

molecule. The daughter cells than have the
DNA and

** END OF CHAPTER THREE **



