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Unit 2: Cells
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Cell Energy

Please obtain a copy of the worksheet "How Cells Get Energy" and
borrow a reading sheet. Follow the instructions on the question sheet.

e

When you are done the worksheet, please return the reading sheet.
Following that, | recommend that you use any remaining time to
continue to study your cell organelles. You may use the digital
flashcards on FlashCardMachine.com or you may borrow my paper
flashcards. If you borrow the flashcards, please take proper care of
them. We will take up the answers to your worksheet at the end of
class.
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How Cells Get Energy

1.  What is energy?
Energq is the ability 1o do work. when referring 4o cells, energy is what allows a cell, or the organism

15 0 whole 1o perform the actions +hat it needs 4o do in order o meet its needs.

2. What organelle makes energy in a cell?

The mitochondria makes energy in o cell.

(%]

How is turning on a computer like eating a sandwich?

Turning on a computer is like esting a sandwich because both have 4o do with energy. when you durn on o

computer you are supply electricity 4o i, which allows it 46 perform its funcions. The Food that you

ent, such 05 a sandwich, provides the energy you need 1o perform your activities.

4. How does a plant get food?
4 plant will get its Food dhrough the process of photosyrdhesis,

n

What is photosynthesis?

Phetosynthesis is a process dhat occurs in plants, by which carbon diskide and woter are combined 4o

produce carbohydrates, with oxygen being a by—product. This process uses energy from the sun.

6. What is the name given to the process that releases food energy?

The name of the process that relesses food energy is called cellular respiration,

7. Write the word equation for the chemical reaction of cellular respiration.

The word equation for the chemical reaction of cellular respiration is:

corbohydrates + oxygen —> carbon dioxide + water + eneray

8. Why would you expect to have many mitochondriain a muscle cell?

Muscle cells would be expected 1o have many mitochondria because they are very active celle. Energy is

required for activity, 66 muscle cells would need many 16 meet the energy demand.
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9. Besides “powerhouse,” can you think of other words that describe mitochondria?

Pesides Towerhouses, mitochondrin can be described o5 "energy Factories, ‘power plants, or

betenies” (or more accarmely, battery chargers)

10. Name some of the processes for which cells require energy.

Cells require energy for many things, some of which are: moving meterials in and out of the cells,

movement, changing shape, growth, or reproduction.,

11. What is lactic acid?
Lactic #rcidis a chemical that makes your muscles Feel sdiff. It is produced when cells do not ged

enough oxygen, and instead of cellular respiration dhey use fermentation 1o relesse energy from

sug0rs.

12. Two special cells are listed below. How does each of these cells use energy?
a. Muscle Cells:

Muscle cells use energy 46 help them contract (change shape).

b. Nerve Cells:
Nerve cells use energy 16 end signals, communicating information throughsut your body.

Note: The biggest mistake made from using this information is saying that
"Photosynthesis is when plants use sunlight to make energy." and assuming
that is it. Plants still have mitochondria, that is where the plants get their
energy. The sunlight is used to make carbohydrates, which are then taken
apart in the process of cellular respiration. Photosynthesis packs the
energy, cellular respiration releases it. Both processes are done by plants,
animals only do cellular respiration.
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Name: Class:

HOW CELLS GET ENERGY

Answer each of the questions to follow, in full sentences. Use the provided reading as a
reference to compose your answers.

1. What is energy?

2. What organelle makes energy in a cell?

3. How is turning on a computer like eating a sandwich?

4. How does a plant get food?

5.  What is photosynthesis?

6. What is the name given to the process that releases food energy?

7. Write the word equation for the chemical reaction of cellular respiration.






8.  Why would you expect to have many mitochondria in a muscle cell?

9. Besides “powerhouse,” can you think of other words that describe mitochondria?

10. Name some of the processes for which cells require energy.

11. What is lactic acid?

12. Two special cells are listed below. How does each of these cells use energy?
a. Muscle Cells:

b. Nerve Cells:

Carbon Dioxide
Oxygen

Carbohydrates
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QR (elle and Bodv Dstt:um

How is turning on a computer like eating a sandwich? The common link is energy.
Just as electricity supplies the energy that runs the computer, food supplies the
energy that the cells of your body need to carry out their activities.

Cells cannot work without energy any more than a computer can work without
being plugged in and turned on. The energy that cells use comes from food. What
is food? For animals, food may be a sandwich, a mouse, or a blade of grass. For
plants, food is carbohydrates made in their leaves by the process of photosynthesis.
What all foods have in common, however, is particles that contain chemical energy.

The energy in food can only be released after food particles have entered the
cells and have been broken down by a chemical reaction. The process that releases
food energy is called cellular respiration.

You probably think of respiration as breathing in and out. That is what you and
all other air-breathing animals do to obtain oxygen from the air and to get rid of
carbon dioxide. Recall that cells carry out all the functions of living things. Your
cells use the oxygen that you breathe in for cellular respiration, and they produce
the carbon dioxide that you breathe out. Cellular respiration occurs in nearly all
living cells of every organism — in plants and micro-organisms, as well as in animals.

Inside cells, oxygen combines with food particles (such as carbohydrates) in
cellular respiration. The word equation for this chemical reaction is:

carbohydrates + oxygen » carbon dioxide + water + energy

The word photosynthesis comes from two Greek words. Photo means “light.” Synthesis means
“putting together.” Recall that in the process of photosynthesis, carbon dioxide and water are put
together to make carbohydrates. The energy for this chemical reaction comes from sunlight.

The word equation for photosynthesis is:

carbon dioxide + water + light energy » carbohydrates + oxygen

DidYouKnow? -
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This chemical change can be compared to the
burning of fuel. Like burning, much of the ener-
gy from the reaction ends up as heat. Think
about what happens when your body demands
more energy, such as when you run a race (see
Figure 2.8). First, you need a good meal of ener-
gy-rich carbohydrates. As you run, you breathe
more quickly, pumping in more oxygen for your
cells to use. The oxygen and the food particles
react inside your cells, producing energy for your
muscles. At the end of the race, you feel warm.

No wonder! Every one of the millions of cells
in your muscles has been burning food particles
at a higher rate, not to mention the trillions of
other cells in your body all working to carry out
the respiration reaction.

A

Powerhouses of the Cell

Cellular respiration does not take place everywhere inside the cell. It occurs mainly
inside the mitochondria (see page 29). Because energy is produced within the mito-
chondria, these organelles are often called the “powerhouses” of the cell. Different
cells use different amounts of energy and have different numbers of mitochondria.
Active cells, such as those in muscles, may contain several hundred mitochondria.
The energy produced inside the mitochondria can be used by other parts of the
cell (see Figure 2.9).

Why do cells need energy? Cell membranes need energy to move materials into
and out of cells by active transport. Muscle cells need energy to contract. Sperm
cells use energy to swim. Nerve cells use energy to send signals. Most cells also use
energy to grow and reproduce. You will study cell reproduction in the next section.

energy carbon ___ water

dioxide

fats glucose oxygen

Figl!re 2.9 Cutaway diagram of a mitochondrion. Fats and glucose are broken down into smaller
Particles before entering the mitochondria, where cellular respiration occurs.
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Figure 2.8 Cellular respiration provides the energy to run a race.

DidYouKnow?

Have you ever felt stiff
and sore after working
your muscles harder than
usual? This happens
because your muscle
cells cannot get oxygen
fast enough to meet their
demand for energy. So,
instead of using cellular
respiration to release
energy from glucose,

the muscle cells use a
chemical reaction called
fermentation. A product
of this reaction is a
chemical called lactic
acid. It is this chemical
that makes your muscles
feel stiff. However,
regular exercise strength-
ens your muscles and
improves the efficiency
of your heart and lungs.
This helps get more
oxygen to your cells
faster and reduces the
risk of soreness after
exercise.
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