
Study Guide: Principles of Osmosis and Biological Solutions 
This study guide provides a detailed overview of osmosis, the mechanics of osmotic pressure, 

and the physiological impact of various solution concentrations on biological cells. It is 
intended for review and mastery of the fundamental concepts of fluid movement across 

semipermeable membranes. 
 

Glossary of Key Terms 
Term Definition 

Crenation The shrinking of a cell caused by water flowing out of the cell when it 
is placed in a hypertonic solution. 

Hemolysis The process in which a cell swells and potentially bursts due to water 
flowing into it from a hypotonic solution. 

Hypertonic Solution A solution with a higher solute concentration than an isotonic solution, 
leading to water loss in cells. 

Hypotonic Solution A solution with a lower solute concentration than an isotonic solution, 
leading to water gain in cells. 

Isotonic Solution A solution that exerts the same osmotic pressure as body fluids, such 
as blood (e.g., 0.9% NaCl or 5% glucose). 

Osmosis The movement of water through a semipermeable membrane from an 
area of higher water concentration to an area of lower water 
concentration. 

Osmotic Pressure The pressure exerted by a higher water level on a membrane that 
prevents further water from crossing the membrane. 

Reverse Osmosis A process where pressure is applied to a solution to overcome osmotic 
pressure, moving water back to the pure water side. 

Semipermeable 
Membrane 

A barrier that allows water to pass through but prevents larger 
molecules from passing. 

Solute Non-water particles (such as salt or glucose) present within a solution 
that affect water concentration and osmotic pressure. 

 
Short Answer Practice Quiz 

Instructions: Answer the following questions using 2-3 sentences based on the provided text. 
1. How does a semipermeable membrane function during the process of osmosis? 
2. What is the primary driver behind the movement of water across a membrane in a salt-water 
system? 
3. Why is it impossible for a salt solution to reach a 100% water concentration equilibrium when 
separated from pure water by a semipermeable membrane? 
4. How is osmotic pressure defined in the context of rising water levels? 
5. What is the relationship between non-water particles and osmotic pressure? 
6. Under what conditions does "Reverse Osmosis" occur? 



7. Why are most intravenous solutions used in hospitals classified as isotonic? 
8. What are the specific concentrations of the two most typical isotonic solutions? 
9. Describe the physical effect a hypotonic solution has on a biological cell. 
10. Explain the process of crenation and its cause. 
 

Practice Essay Questions 
Instructions: Use the principles outlined in the source text to provide comprehensive responses 

to the following prompts. 
1. The Mechanics of Equilibrium: Discuss why physical pressure eventually halts the osmosis 
process even when a concentration gradient still exists between two sides of a membrane. 
2. Comparative Analysis of Osmosis and Reverse Osmosis: Contrast the natural movement of 
water in osmosis with the forced movement in reverse osmosis, focusing on the role of external 
pressure and the direction of flow. 
3. Clinical Fluid Dynamics: Explain the critical importance of maintaining isotonicity in 
medical fluids and the potential physiological dangers of administering non-isotonic solutions to 
a patient. 
4. The Role of the Semipermeable Membrane: Analyze how the physical properties of a 
semipermeable membrane facilitate the survival of biological systems by regulating the passage 
of molecules based on size. 
5. Solute Concentration and Cell Morphology: Compare and contrast the processes of 
hemolysis and crenation, explaining how the environment surrounding a cell dictates its physical 
state and survival. 
 

Short Answer Practice Quiz Answer Key 
1. How does a semipermeable membrane function during the process of osmosis? A 
semipermeable membrane acts as a selective barrier that allows water molecules to pass back and 
forth freely. However, it prevents larger molecules from passing through due to their size, 
effectively regulating which substances can cross. 
2. What is the primary driver behind the movement of water across a membrane in a 
salt-water system? The movement is driven by the water's tendency to equalize its 
concentration on both sides of the membrane. Water moves from the side of higher concentration 
(100% water) to the side of lower concentration (the salt solution). 
3. Why is it impossible for a salt solution to reach a 100% water concentration equilibrium 
when separated from pure water by a semipermeable membrane? Equilibrium cannot be 
reached because the semipermeable membrane prevents salt molecules from moving to the pure 
water side. Therefore, the pure water side will always remain at 100% concentration, while the 
side containing salt will always remain at a lower water concentration. 
4. How is osmotic pressure defined in the context of rising water levels? As water moves into 
a solution, the water level rises; eventually, this higher level exerts enough pressure on the 



membrane to stop further water from crossing. This specific amount of exerted pressure is 
known as osmotic pressure. 
5. What is the relationship between non-water particles and osmotic pressure? The 
magnitude of osmotic pressure is directly influenced by the solute concentration. The greater the 
number of non-water particles present on the solution side, the greater the resulting osmotic 
pressure will be. 
6. Under what conditions does "Reverse Osmosis" occur? Reverse osmosis occurs when 
external pressure is applied to the solution side of a system to overcome the natural osmotic 
pressure. This forces water to move backward from the solution side toward the pure water side. 
7. Why are most intravenous solutions used in hospitals classified as isotonic? Intravenous 
solutions are typically isotonic because they must exert the same osmotic pressure as body fluids 
like blood. This ensures that the fluid balance of the patient's cells remains stable during 
treatment. 
8. What are the specific concentrations of the two most typical isotonic solutions? The most 
common isotonic solutions used in medical settings are 0.9% (m/v) NaCl (sodium chloride) and 
5% (m/v) glucose. These specific concentrations are designed to match the osmotic pressure of 
biological fluids. 
9. Describe the physical effect a hypotonic solution has on a biological cell. In a hypotonic 
solution, the solute concentration is lower than that of the cell, causing water to flow into the 
cell. This influx of water causes the cell to swell and potentially burst, a process specifically 
referred to as hemolysis. 
10. Explain the process of crenation and its cause. Crenation is the process where a biological 
cell shrinks due to the loss of water. This occurs when a cell is placed in a hypertonic solution, 
which has a higher solute concentration than the interior of the cell, drawing water out. 
 


