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Section Focus Skin Deep
Transparency Activity

Misting with water helps keep supermarket produce fresh. Not all
the water stays on the skin of these fruits and vegetables; most of it
seems to disappear. The trick is finding out where it went.

1. When the water on the fruits and vegetables disappears, where
does it go?

2. Create a simple test to explain what happens to the water when it
disappears.

3. How do you think the water keeps the produce fresh?
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Pro(edure [~ -5 i
. Use two clean glasses of equal size. Label one Hot, then fill it until half full
with very warm water. Label the other Cold, then fill it until half full with
cold water. WARNING: Do rot use boiling hot water.

2. Add one drop of food coloring to each glass. Carefully release the drop just
at the water’s surface to avoid splashing the water.

3. Observe the water in the glasses. Record your observations immediately and
again after 15 min.

Data and Observations

Initial Observations After 10 Minutes

Cold Water

Hot Water

Analysis
1. Describe what happens when food coloring is added to each glass.

2. How does temperature affect the rate of diffusion?
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Observing Osmosis

Lab Preview

Directions: Anstwer these questions before you begin the Lab.

1. What safety symbols are associated with this lab?

2. What cell are you observing in this lab?

Itis difficult to observe osmosis in cells because most cells are so small.
However, a few cells can be seen without the aid of a microscope. Try this lab
to observe how osmosis occurs in a large cell.

Real-World Question

How does osmosis occur in an egg cell?

Materials

unshelled egg*

balance

spoon

distilled water (250 mL)

light corn syrup (250 mL)

500-mL container

“an egg whose shell has been dissolved by vinegar

Goals
= Obscrve osmosis in an egg cell
® Determine what affects osmosis.

Safety Precautions KO Il T2 K-
WARNING: Eggs may contain bacteria. Avoid
touching your face.

Procedure

1.

Use the tables on the next page to record
your data.

. Obtain an unshelled egg from your teacher.

Handle the egg gently. Use a balance to find
the egg’s mass and record it in the table.

. Place the egg in the container and add

enough distilled water to cover it.

. Observe the egg after 30 min, one day, and

two days. After each observation, record the
egg’s appearance in Table 1.

. After day two, remove the egg with a spoon

and allow it to drain. Find the egg’s mass
and record it in Table 2.

Empty the container, then put the egg back
in. Now add enough corn syrup to cover it.
Repeat steps 4 and 5.
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(continued)

Data and Observations
Table 1 Table 2

Egg Observations Egg Mass Data

Beginning | Egg Mass
Egg Mass | After Two Days

After 30 minutes

Distilled
After 1 day water

Comn
syrup

After 2 days

Conclude and Apply

1. Explain the difference between what happened to the egg in water and in corn syrup.

2. Caleulate the mass of water that moved into and out of the egg.

3. Hypothesize why you used an unshelled egg for this investigation.

o

4. Infer what part of the egg controlled water’s movement into and out of the egg.

e,  dvis

Communicating Your Data

Compare your conclusions with those of other students in your class. For more help,
refer to the Science Skill Handbook.
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Laboratory MVII{THINIL
Activity
‘When you smell different aromas around you, you are experiencing diffusion. The same princi-

ple also applies to living cells. In cells, however, both water and material dissolved in water move
into and out of the cells.

Strategy
‘You will observe carrots in salt water and freshwater.
‘You will determine if the carrots have lost or gained water after a 24-hour period.

Materials B a2 70

WARNING: Do not taste, eat, or drink any materials used in the lab.

2 beakers (500-mL) salt carrot
water labels thread
balance scalpel metric ruler
Procedure

1. Half fill o beakers with water.

2. Use a balance to measure 15 g salt and add
it to one of the beakers. Mark this beaker
“salt”

3. Cuta carrot in half as shown in Figure 1.
'WARNING: Use care when cutting to avoid
injury: Tightly tie a piece of thread 2 cm
from the cut end of both parts.

4. Place one carrot half in the beaker of salt
water with the cut end down, See Figure 2. OJ

5. Place the other carrot half with the cut end
down into the beaker of freshvwater. Mark
this beaker “fresh.” See Figure 2.

6. Allow the bealers to remain undisturbed
for 24 hours. Remove the carrots and
abserve the tightness of the threads. Record
your observations in Table 1 under Data
and Observations.

Figure 1

Figure 2
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Laboratory Activity 1 (continued)

Data and Observations
Complete Table 1 by circling the proper term in the column under Water Type that matches the
description in the column under Condition.

Table 1

Effect of Water
Type on Carrot Cells

Condition Water Type

1. Loose thread | freshwater-salt water
2. Fimm texture | freshwater-salt water
3. Tight thread freshwater-salt water
4. Soft texture freshwater-salt water
5. Decrease in

freshwater-salt water
cell size

6. Loss of water

freshwater-salt water
by cells

7. Gain of water
by cells

freshwater-salt water

Questions and Conclusions
1. What was the purpose of tying thread on each carrot?

2. In which kind of water did the carrot cells lose water? How can you tell?

3. In which kind of water did the carrot cells gain water? How can you tell?

4. What might happen to human blood cells if placed in a beaker of salt water? Explain.

Strategy Check
Can you observe carrots in salt water and freshwater?

Can you determine if the carrots have lost or gained water after 24 hours?
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A. Cells have a selectively permeable membrane that regulates what goes into or out of the cell.

B. Passive transport—the movement of substances through a cell membrane without the input
of energy

1. Diffusion—when molecules move away from areas where there are more of them into areas
where there are fewer of thems stops when the molecules of one substance are spread evenly
throughout another substance, and equilibrium occurs.

2. Osmosis—the diffusion of water through a cell membrane

3. In facilitated diffusion, transport proteins move substances into and out of the cell
C. Active transport requires energy to move a substance through a cell membrane.
D. Endocytosis and exocytosis

1. Endocytosis—the process in which a substance is taken into a cell by surrounding it with
the cell membrane, forming a sphere called a vesicle

2. Exocytosis—the process in which the membrane of the vesicle fuses with the cell’s
membrane and the vesicle’s contents are released outside the cell

DISCUSSION QUESTION:
‘What needs to be transported through your cells’ membranes? Nutrients from food, oxygen, and
water need to be transported into a cell; wastes and carbon dioxide need to be transported out of a cell.



Directed Reading for Content Mastery
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Cells have selectively 10. membranes. Some molecules
can pass through, but others can't. Movement through a cell membrane without

using energy s 1. transport. 12. is

passive transport that moves particles away from areas with more particles into
areas with fewer particles in order to spread them out. Diffusion of water in and out
of cells is called 13. . Large particles may need to use energy
to pass through cell membranes. This is called 14.

transport. 15. uses energy to take particles into a cell.

16. releases particles out of a cell.
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Moving Cellular Materials

Directions: Anstwer the fllowing questions o the ines provided.
1. What is osmosis?

2. How does osmosis explain the fact that a watery syrup forms when you put sugar on strawberries?

. a. How are glucose molecules moved into a cell?

b. What type of transport is this?
4. a. What are vesicles?

b. What happens to a vesicle in exocytosis?

. What is a selectively permeable membrane?

Directions: Label the diagrams of cells with the terms diffusion, active transport, osmosis, equilibrium,
fadilitated diffusion. The arrows show the direction of transport.
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Enrichment

‘Water travels in and out of cell through the
cell membrane. Inside the cells, it is part of the
intraccllular fluid. Outside the cells, water is
part of the extraccllular fluid. This extracellular
fluid is found around cell in tissues and in
blood. Cells keep in balance with their environ-
ment by controlling what enters and leaves the
cell through passive and active transport. Passive
transport s the diffusion of molecules from a
place where their concentration is higher to a
place where it is lower, until the concentration is
equal on both sides of the membrane.

Keeping a Balance

Body fluids contain many different dis-
solved substances such as sodium, potassium,
calcium, and magnesium. When the fluid out-
side a cell has the same concentration of these
dissolved substances as is present inside the
cell, the fluid is isotonic.

A fluid or solution that is referred to as
hypertonic has more of these dissolved sub-
stances than are inside the cell.

A solution that has less of these dissolved
substances is hypotonic.

Directions: The red lood celsdiagrammed below arein different solutions. Label the diagrams of red blood
cells,indicating whether the soluton sisotonic, hypertoni or hypotonic.

D&
&

) )%@

—_— P
A 4
Shrunken cells Disk-shaped cells Spherical cells
A B. c.

Directions: Anstwer the fllowing questions o the ines provided.

1. What is happening in solution C?

2. Red blood cells are usually disk-shaped. What does the shape of the cells in solution A tell you

about the extracellular fluid?

3. Why does the cell change its shape?





Notte Taking Guide
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A. Cells have a selectively membrane that regulates what goes into or out
of the cell.

B. Passive transport—the movement of substances through a cell membrane

the input of energy

1. Diffusion—when molecules move away from areas where there are more of them into areas

‘where there are of them; stops when the molecules of one substance
are spread evenly throughout another substance and oceurs
2. Osmosis—the diffusion of through a cell membrane.
3. In facilitated diffusion, move substances into and out of the cell
C. Active transport requires to move a substance through a cell membrane.

D. Endocytosis and exocytosis

1. Endocytosis—the process in which a substance is taken into a cell by surrounding it with

the , forming a sphere called a vesicle

2. Exocytosis—the process in which the membrane of the vesicle fuses with the cell’s
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Assessment Cell Processes
Transparency Activity

Directions: Carefully review the diagrams and answer the following questions.

Water

. Which of the following questions would best be addressed by the
experiment shown above?
A Can salt float in water?
B What is the membrane’s permeability?
C Does salt dissolve in water?
D What compounds are found in salt?

Gt Comparies, ne.
-

2. This experiment probably relieson ___.
F osmosis H friction
G endocytosis J exocytosis
3. If the water and salt could cross the membrane equally, the water
would ___.
A increase on the left C equalize

B increase on the right D collapse the membrane




