
Name
Period
Date
Osmosis


Student Inquiry Worksheet


Osmosis
Driving Questions
Osmosis is an important process for maintaining proper water concentrations in living cells. 

· What factors affect the rate of osmosis?
Background
Living cells have a cell membrane. The primary function of this membrane is to separate what is inside the cell from what is outside. All portions of the cell necessary for life, such as ribosomes, DNA, and enzymes, are prevented from drifting away. Once captured, energy sources are not allowed to escape. Competing organisms and dangerous enzymes are prevented from damaging critical components of the cell.

If the membrane locked everything out, the amount of energy expended just to bring water into the cell would be fatal. Since a cell is able to transfer water and other substances in and out, its membrane is considered semipermeable. This means that certain small things, like water molecules and H+ ions, can pass through the membrane. Most larger molecules cannot pass through the membrane without using a channel.
A cell is mostly water, but it also contains a large quantity of protein, nucleic acid, sugars, and trace elements. The environment inside a cell is often quite different from the environment outside a cell. The cell may come in contact with salty sea water or a fresh water pond. One side of the membrane will have more water and less dissolved substances (solutes); the other side will have relatively less water and more solutes. Since sea water has much more dissolved salt than pond water, it has less space for water. A liter of pond water has more water molecules in it than a liter of sea water does. 
The passage of water through a semipermeable membrane along a concentration gradient is called osmosis. Osmosis is the process cells use to balance the concentration of water on both sides of the cell membrane. It does not require any input energy to proceed.
When cells are placed in a solution, the solution is said to be either hypertonic, isotonic, or hypotonic compared to the inside of the cell. This determines which direction water will move across the membrane.
Materials and Equipment
For each student or group:

	· Data collection system
	· Funnel

	· Barometer/Low Pressure sensor 
	· Ring stand with test tube or 3-finger clamp 

	· Electronic balance 
	· Dialysis tubing (2), 15 cm 

	· Sensor extension cable 
	· Thread (or dental floss) to tie dialysis tubing

	· Beaker, 400-mL 
	· Plastic tubing, 5 cm

	· Quick-release connector
	· Syrup (maple or corn), 10 mL

	· Beaker (2), 100-mL 
	· Distilled water 

	· Graduated cylinder, 10-mL
	· Paper towels 

	· Graduated cylinder, 50-mL
	 


Safety
Follow all standard laboratory procedures.
Sequencing Challenge
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The steps below are part of the Procedure for this lab activity. They are not in the right order. Determine the proper order and write numbers in the circles that put the steps in the correct sequence. 

Procedure
After you complete a step (or answer a question), place a check mark in the box (() next to that step.

Note:  When you see the symbol "�" with a superscripted number following a step, refer to the numbered Tech Tips listed in the Tech Tips appendix that corresponds to your PASCO data collection system. There you will find detailed technical instructions for performing that step. Your teacher will provide you with a copy of the instructions for these operations.
Set Up 
1.
(
Start a new experiment on the data collection system. �(1.2)
2.
(
Connect a barometer sensor to the data collection system using a sensor extension cable. �(2.1)
3.
(
Display Pressure (Hg) on the y-axis of a graph with Time on the x-axis. �(7.1.1)
4.
(
Adjust the scale of the graph to show all data as needed. �(7.1.2)
5.
(
Mount the barometer sensor on a ring stand with a clamp.

Note: Keep the barometer sensor completely still throughout the experiment.

Part 1 – Measuring osmosis with hypertonic and hypotonic solutions.

6.
(
Pour 300 mL of distilled water at room temperature into a 400-mL beaker.

7.
(
Obtain a 15-cm piece of dialysis tubing, and tie one end closed with thread. 
8.
(
Open the other end of the tubing by rubbing your fingers together over the end.
Note: If it is difficult to open the dialysis bag, run it under water while rubbing your fingers over the end.

9.
(
Using a funnel, fill the dialysis bag with 10 mL of syrup. 

10.
(
Rinse the outside of the dialysis bag with distilled water, and blot it dry with a paper towel. Make sure no water enters the bag and that you do not to spill any contents of the open bag. 

11.
(
Measure the initial mass of the bag and record it in Table 1. 
12.
(
Insert the 2-inch piece of plastic tubing into the dialysis bag, and seal the bag around the tubing by tying tightly with thread.
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13.
(
Blow some air into the bag through the tubing to inflate the bag. 
14.
(
Insert the barbed end of the quick-release connector into the plastic tubing.

15.
(
Connect the quick-release connector to the barometer sensor.
16.
(
When the dialysis bag with syrup is submerged in the beaker of distilled water, will it increase or decrease in mass? What if the bag contained distilled water? Explain your answers.

17.
(
When the dialysis bag with syrup is submerged in the beaker of distilled water, will the pressure inside the bag increase, decrease, or stay the same? What if the bag contained distilled water? Explain your answers.

18.
(
Submerge the dialysis bag in the beaker with distilled water.

Collect Data

19.
(
Start data recording. �(6.2)
20.
(
After 15 minutes, stop data recording. �(6.2)
21.
(
Find the initial and final pressures of the data run. �(9.1)
22.
(
Record these pressures in Table 2.

23.
(
Name the data run “Syrup”. �(8.2)
24.
(
Remove the dialysis bag from the beaker. 
25.
(
Remove the plastic tubing. 
26.
(
Blot the dialysis bag. 
27.
(
Measure the final mass of the bag and record in Table 1.

Part 2 – Measuring osmosis with isotonic solutions
28.
(
Repeat Part 1, adding distilled water to the bag, instead of syrup. 

29.
(
Name this second data run "Distilled."

30.
(
Save your experiment �(11.1) and clean up according to your teacher's instructions. 

Data Analysis
1.
(
Calculate the difference between the initial and final masses for 100% syrup (Part 1) and distilled water (Part 2), and record in Table 1.
Table 1: Mass

	Sample
	Contents
	Initial Mass
	Final Mass
	Difference (g)

	1
	100% Syrup
	
	
	

	2
	Distilled water
	
	
	


2.
(
Calculate the difference between the initial and final pressure for 100% syrup (Part 1) and distilled water (Part 2), and record in Table 2.

Table 2: Pressure

	Sample
	Contents
	Initial Pressure
	Final Pressure
	Difference (in Hg)

	1
	100% syrup
	
	
	

	2
	Distilled water
	
	
	


3.
(
Sketch a graph of Pressure versus Time for both the syrup and distilled water runs. Use a key to differentiate your runs. 
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Analysis Questions

1.
In which bag did the pressure increase the most? In which bag did the mass increase the most? What does this indicate about which direction water was moving?

2.
What happened to the pressure and mass of the distilled water bag? Explain why this happened.

3.
What would happen to the mass of the samples if they were each placed in a solution of 50% syrup and 50% water?

Synthesis Questions
Use available resources to help you answer the following questions.

1.
In what ways does the dialysis tubing behave like an actual cell membrane? In what ways does it differ? 
2.
When a person is given fluid intravenously in the hospital, the fluid is typically a saline solution that is isotonic to human body tissues. Explain why this is necessary? 
3.
A patient is given an intravenous infusion of distilled water in it rather than of saline solution. Describe what would happen to the red blood cells in the patient and why it would happen? 
4.
When roads become icy during the winter months, salt is added to the roads to make them less icy and slippery, but the salt also kills many plants alongside the road. What causes the plants to die?
Multiple Choice Questions

Select the best answer or completion to each of the questions or incomplete statements below.

1.
Some peeled pieces of apple were placed in distilled water and some in very salty water. The cells in the apple pieces will:
A.
Lose water in both solutions 
B.
Gain water in both solutions
C.
Lose water in distilled water and gain water in the salty water
D.
Gain water in the distilled water and lose water in the salty water
2.
When there is a lower concentration of water outside of a plant cell than inside, the plant will tend to:
A.
Grow toward the sun 
B.
Lose water and wilt
C.
Gain water and become rigid
D.
Increase its rate of photosynthesis
3.
The movement of water across a membrane is referred to as:

A.
Endocytosis

B.
Diffusosis

C.
Osmosis
D.
Exocytosis
Key Term Challenge
Fill in the blanks from the list of randomly ordered words in the Key Term Challenge Word Bank.
1.
____________ is the diffusion of water across a ____________ membrane. The presence of a solute ____________ the water potential of a substance, meaning there is more water per unit of volume in a glass of fresh water than there is in an equivalent volume of sea water. In a cell, which has many organelles and other large molecules, the water flow is generally ____________ the cell.
2.
The movement of water across the membrane is based on ____________ concentration as well as ____________ concentration. ____________ solutions contain more solute and less water than the cell, while ____________ solutions contain less solute and more water than the cell. ____________ solutions have equal concentrations of solute and water. Human ____________ relies on an isotonic environment to ensure that water is moving equally in and out of the cell.
Key Term Challenge Word Bank 
	Paragraph 1
	Paragraph 2
	
	

	osmosis

semipermeable

proteins

decreases

into
solid

water

solute

	ionic

water

phagocytosis 
solute

hypertonic

membrane

hypotonic

isotonic

permeable

blood 
	
	











Remove the dialysis bag, rinse the bag with distilled water, blot the outside of the bag, and measure the final mass of the bag.











 





 





Connect the bag to the barometric pressure sensor. Record the barometric pressure for 15 minutes.





 





Rinse the dialysis bag with distilled water, blot the excess water off the bag, measure the initial mass of the bag, and place it in the beaker.





 





Obtain a piece of dialysis tubing, and tie one end of the bag with thread.





 





Pour 10 mL of syrup solution into the dialysis bag, 
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