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· How do cells maintain balance?
·  _______________________   ________________________

· All cells are surrounded by a _________________________ ______________________
· Functions like a GATE, controlling what ____________and __________________the cell. 
· The cell membrane is ______________________or selectively permeable.  
· A _______________________ ___________________only allows certain molecules to pass through
 o 	Some substances easily cross the membrane, while others cannot cross at all. 
· Made of a thin layer of _______________and _____________________  
o 	Made mostly of _______________________molecules (Phosphate + Lipid).  
· Phospholipids are a kind of lipid that consists of 2 FATTY ACIDS (_____________), and    
      PHOSPHATE GROUP (_____________). 
· Cell membranes consist of TWO phospholipid layers called a ___________________________ _________________________________ 
Cytoplasm 
 
 
 

 
· Water molecules surround ______________sides of the cell membrane.   
o Polar _________________ __________________sticking TOWARD the water (______________________) 
o Nonpolar________________________ pointing AWAY from the water (__________________) 
Cytoplasm
 
 
 
 

· The cell membrane is constantly being _____________and _____________________ ___________________in living cells.     
LIPID BILAYER  
· Moving with and among the phospholipids are cholesterol, proteins, and carbohydrates.  
· ________________________________________: 
· Nonpolar, found among the phospholipids to help prevent the fatty acid tails from 
_________________________together 
· Helps w/ structure and homeostasis 
· Gives cell its _______________________________
· ______________________________________: 
· Found on the surface of the plasma membrane = _______________________signals to the inside of cell 
· Embedded in the plasma membrane = structure and support of cells shape, and 
__________________________large substance in and out of the cell 
· ___________________________________________: 
· Attached to proteins, helps cells identify ___________________________________ 
· Ex: help disease fighting cells recognized and attack a potentially harmful cell 
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· All particles move and have ____________________energy (energy of motion). 
· Movement is_________________ and usually in a _____________________________. 
· Cells are mostly made of water and there is a constant flow of ions and particles. 
2 TYPES OF CELLULAR TRANSPORT 
 
1. __________________ ________________________= movement of molecules across the membrane by using the molecules ___________________energy.  The cell exerts _______energy! 
 
2. __________________ _________________________= transport of materials against the concentration gradient and requires__________________ __________________. 
 
PASSIVE TRANSPORT 
 
· 3 types of passive transport: 
1. ______________________= the net movement of _________________ from an area of _________________concentration of particles to an area of _______________concentration of particles. 
o Molecules move ______________until they are _________________ distributed. (________________________)
o Diffusion continues until the concentration of substances is uniform throughout. 
· _________________ ___________________________= continual movement but no overall change in concentration;                                                    
·  Movement of materials into and out of the cell at equal rates maintains its    dynamic equilibrium with its environment. 
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· Diffusion depends on the ___________________________.   
· ______________________________is the difference between the concentration of a particular molecule in one area and the concentration in an adjacent area.  
· Ex: gas exchange in the lungs (oxygen from air to blood and carbon dioxide from blood to air) 
2. ____________________________________= type of passive transport that     
               increases the  rate of diffusion with the use of ___________________________. 
· Usually because molecules are too ________________________ to pass through the membrane.
· Would pass too _______________________ without the use of a carrier protein
· Ex: Facilitated diffusion of __________________________ 
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3.  _________________= the diffusion of _____________________ molecules from an area of HIGH water concentration to an area of LOW water concentration across a semi-permeable membrane. 
· Occurs in response to the concentration of solutes dissolved in water! 
o ________________are dissolved substances in a solution.  
· __________________________ is usually water in cells
· Cytoplasm of cells is mostly ____________containing many dissolved________________. 
· Because ______TWO molecules can occupy the same space at the same time, the MORE solutes there are in a certain volume of___________; the FEWER water molecules there can be in the same volume. 
· Plant and animal cells behave differently b/c plant cells have a large water __________________________and a ______________________________. 
 
A. _________________________= a solution in which the concentration of dissolved substances (solutes) is the ______________as the concentration of solutes inside the cell. 
· Osmosis ____________________occur since a concentration gradient is not established! 
⇒ What happens to cells when placed in an isotonic solution? 
· _________________________–becomes _____________(limp) 
o plant wilts because no net tendency for water to enter  
· ________________________- normal 
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B. ___________________________________= a solution in which the concentration of solutes is _________________than the concentration of solutes inside the cell. 
⇒ What happens to cells when placed in a hypotonic solution? 
· __________________________- water will move through plasma membrane into the cell. This causes the cell to swell and the internal pressure increases.  
· Cell ____________ (bursts)!  
· ______________________- normal 
o  the vacuole and cytoplasm increase in volume.  
· the cell membrane is pushed harder against the cell wall causing it to stretch a little. 
·  o the plant tissue becomes stiffer (_____________).  
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 	2
 	4
C. ________________________________= a solution in which the concentration of dissolved substances is _________________than the concentration inside the cell. 
⇒ What happens to cells when placed in a hypertonic solution? 
· ____________________- will _______________b/c of decreased  turgor pressure 
· ____________________- will lose water from ______________and a decrease in turgor pressure will occur; so it is____________________. 
· ____________________=  internal pressure of a cell due to water held there by osmotic pressure  
· ________________________ = the loss of turgor pressure causing the plasma membrane to pull away from the cell wall 
o causes the plant to ___________ 
 

 
 
 
D. Summary of Cell Behavior in Different Environments: 
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ACTIVE TRANSPORT 
· Movement of molecules from an area of ________to an area of ______________concentration. (opposite of passive transport!) 
· REQUIRES__________________________! 
· Moves large, complex molecules such as proteins across the cell membrane 
· Large molecules, food, or fluid droplets are packaged in membrane-bound sacs called ____________ 
· 3 types of active transport: 
1. _____________________ = process by which a cell surrounds and takes in material from its environment  
o Used by ameba to feed & white blood cells to kill bacteria 
· Two Types
· ________________________ = cell taking in liquids
· ________________________ = cell taking in solids (food)

 
2. __________________________= expels materials out of the cell, reverse of endocytosis 
· used to remove 
_______________________________________________________ 
· Proteins made by ribosomes in a cell are packaged into transport vesicles by the Golgi Apparatus 
· Transport vesicles fuse with the cell membrane and then the proteins are secreted out of the cell (ex: insulin) 
 
 
3. _________________________

· Proteins pump ___________________ against concentration gradient. (Ca +2, Na +1, K+1)
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Summary of the Types of Transport: 
 
 
 
 
 
 
 
 
 
 
 





What type of transport is used for each?
· Liquids, gasses, dyes, small uncharged molecules    ________________________________
· Water                                                                               _________________________________	
· Glucose                                                                            _________________________________
· Ions such as sodium, potassium, calcium                 _________________________________
· Hormones, enzymes, solids, food **                         _________________________________
· Hormones, enzymes, wastes**                                  _________________________________

	                     **Pinocytosis = type of active transport that brings in liquids = cell drinking
                     **Phagocytosis = type of active transport that brings in solids = cell eating)










Osmosis Worksheet 
 
Name ___________________________________________________Period:_________ 
 
Directions: Determine if an animal cell is placed in a hypertonic, hypotonic or isotonic solution. Then draw a picture of the situation in the box provided showing the movement of water from a high concentration to a low concentration.  
 
1.  An animal cell containing 45% water, 55% solutes is placed in a solution that contains 70% water, 30% solutes.  
                HYPERTONIC        HYPOTONIC 	      ISOTONIC 
	 
 
 
 
 
 
 
 


 
 
 
2. An animal cell containing 72% water, 28% solutes is placed in a solution of 72% water, 28% solutes.  
 
                  HYPERTONIC        HYPOTONIC 	     ISOTONIC 
	 
 
 
 
 
 
 
 


3. An animal cell containing 80% water, 20% solutes is placed into a solution of 49% water, 51% solutes. 
 
                 HYPERTONIC         HYPOTONIC 	    ISOTONIC 
	 
 
 
 
 
 
 
 
 


  
CRITICAL THINKING QUESTIONS: 
 
1. Why would a person with a sore throat want to gargle with salt water? (Hint: What type of environment is this creating for throat cells?) 
 
 
 
 
 
 
2. Why do saltwater fish die if they are placed in freshwater?  
 
 
 
 

 
 
3. Explain what type(s) of solution(s) you would want to avoid in your IV before going into surgery? WHY? Be specific!! 
 
 
 
 
 
 
4. When would osmosis not occur? 








CELLULAR TRANSPORT Worksheet
Name: __________________________________________________________Period:_____ 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Normal red 
blood cell 
Normal  
plant cell 
Shriveling
 

 Directions: Using your notes/book, answer the following questions. 
___1. All forms of passive transport depend on ________________________  
a) energy from the cell in the form of ATP                      c) carrier proteins  
b) the kinetic energy of molecules                                    d) ion channels  

___2. Plasmolysis of a human red blood cell would occur if the cell were _____________    	
              a) in an isotonic solution                                            c) in a hypertonic solution  
	b) in a hypotonic solution                                          d) None of the above  

___3. A concentration difference across space is called a (n) _______________________                                                          
          a) plasmolysis           b) concentration gradient              c) isotonic                 d) phagocytosis  
___4. A relatively high solute concentration outside the cell is called a(n) _________ solution             
             a) hypertonic             b) hypotonic                     c) isotonic                      d) cytolysis  

___5. A type of transport in which water moves across a membrane and down its concentration gradient is  
a) simple diffusion                                                           c) facilitated diffusion  
b) diffusion through ion channels                                    d) osmosis  

___6. When a human red blood cell is placed in a hypotonic environment, it will _______________ 
a) lyse  	 	 	 	 	    	               c) undergo plasmolysis  
b) experience a decrease in turgor pressure                             d) be at equilibrium  

___7. Most of the time, the environment that plant cells live in is a(n)_________ environment.   	   
          a) isotonic                    b) hypertonic                     c) hypotonic             d) None of the above  

___8. Diffusion is a term for the movement of molecules from _________________. 
a) an area of low concentration to an area of high concentration   c) an adjacent area to a  gradient  
b) an area of high concentration to an area of low concentration     d) a nucleus to the mitochondria  

___9. In a hypotonic solution, the concentration of solutes is lower than the_____________  
a) concentration of solutes inside the cell                 c) concentration of solutes outside the cell  
b) concentration of osmosis in the membrane          d) concentration of diffusion in the membrane  

___10. When the cells in a plant have low turgor pressure, the plant __________.          
        a) is rigid                  b) dies                 c) wilts                     d) explodes  

___11. Concentration of solutes inside and outside the cell are equal when _____________   	     
              a) the solution is isotonic                                             c) the solution is hypotonic  
              b) the solution is hypertonic                                        d) the solution is isometric  

___12. The process of diffusion requires _______________ 
a) a cell membrane                                                                              c) an aqueous solution  
b) a difference in the concentration throughout a space             d) All of the above.  

___13. Facilitated diffusion uses ____________________. 
a) ions                                           c) molecules that are too small to diffuse across the  membrane  
b) carrier proteins                       d) molecules that are not soluble  

___14. The polar phosphate heads of a phospholipid are considered ____________________.  
             a)            hydrophobic 
b) hydrophilic 
c) nonpolar 
d) none of the above 

15. For each of the following, identify the specific type of passive (osmosis, diffusion or facilitated diffusion) or active transport (endocytosis or exocytosis):  
a) Using cellular energy, a cell membrane encloses and takes in a droplet of fluid. _______________
b) Carrier proteins take sugar (glucose) into a cell without requiring energy input. _______________ 
c) Water diffuses across a cell membrane from a region of high concentration water to a region of   
                      low water concentration. _______________________________________  
d) Using cellular energy, mucus and waste products packaged by Golgi apparatus are secreted by a   
                   cell. ________________________________  
e) Using cellular energy, a cell membrane encloses and takes in food particles. __________________  
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[image: ]UNIT REVIEW: Cellular Structure & Function 
____1) Which molecule is found in a cell’s membrane and prevents the fatty acid tails from  	sticking together? 
	      	a) keratin 	          b) collagen 	           c) protein           d) cholesterol  
____2) Not all substances can cross the cell membrane, for this reason, the cell membrane is said to be       	      a) a barrier    b) selectively permeable         c) membrane bound            d) a cell wall  
____3) Provides structure and support in plant cells:  
	     	a) nuclear envelope         b) a cell membrane           c) cell wall          d) ribosomes 
____4) Microfilaments and microtubules  
a) contain digestive enzymes                                c) are sites of protein synthesis  
b) function in cell structure and movement         d) are sites of photosynthesis  

____5) The cell organelle that processes and packages lipids and proteins is the ______________.      	                 
           a) mitochondria                  b) ribosomes             c) Golgi apparatus                 d) ER  

____6) The cell organelle that digests molecules, old organelles, and foreign substances is the _______.        	    a) mitochondria                  b) smooth ER                  c) Golgi apparatus              d) lysosome  
____7) The shape of the cell depends on its _______. 
	 	a) location               b) structure 	 	c) function       d) size 
____8) A prokaryote has __________________. 
	      	a) a nucleus     b) a cell membrane    c) membrane bound organelles    d) All of the above  
____9) The first person to observe and describe microscopic organisms and living cells was _________.        	 a) Robert Hooke      b) Rudolf Virchow      c) Anton Leeuwenhoek       d) Theodor Schwann  
____10) The movement of PARTICLES from an area of higher concentration to an area of lower       
              concentration is called _____________________. 
	     	 a) osmosis          b) diffusion            c) isotonic         d) kinetic energy 
____11) The osmotic effect in plants is known as ____________________. 
a) diffusion                 b) plasmolysis           c) capillary action            d) turgor pressure 
____12) One difference between eukaryotic and prokaryotic cells is that ONLY:      	      a)      prokaryotic cells are surrounded by a cell membrane  
     b)     prokaryotic cells have a nucleus  
     c)     eukaryotic cells have genetic information  
     d)     eukaryotic cells have membrane bound organelles  
____13) The organelle that organizes protein synthesis is the _____________. 
	     	 a) mitochondrion            b) ribosome                c)centriole                     d) lysosome 
____14) After a protein is made by a ribosome, where will it most likely go next? 
        	a) rough ER, nucleus   b) rough ER, smooth ER   c) rough  ER, Golgi   d) nucleus, lysosome 
____15) The part of the cell that regulates movement of substances into and out of the cell is the _____.       	          a) nucleus                  b) cell membrane           c) golgi apparatus               d) mitochondrion  
____16) Cells that have high energy requirement generally have many _____________. 
	      	a) nuclei                  b) flagella                   c) mitochondria           d) microfilaments 
____17) A solution in which the concentration of dissolved substances (solutes) is HIGHER than the concentration inside the cell. 
	     	a) ionic            b) isotonic             c) hypotonic          d) hypertonic 
____18) Control center for all cell functions is called the _______________. 
	     	  a) nucleus               b) nucleolus           c) mitochondria             d) Golgi apparatus 
____19) Cell walls are composed of ________________.  
	    	 a) protein          b) cellulose            c) monosaccharides      d) lipids  
____20) The gelatin-like aqueous fluid that organelles are bathed in is the _________________          a) crista          b) nucleolus           c) cytoplasm               d) centromere  
____21) Organelle that converts sunlight, CO2 and water into sugars (photosynthesis) is called a ___.      
              a) ribosome           b) lysosome              c) chloroplast           d) vacuole  

____22) The cell organelle that transfers energy to ATP is the ________________. 
            a.) mitochondrion                b) smooth ER                   c) nucleus                 d) Golgi apparatus  
____23) Storage (food, water) chambers within a cell are known as _____________.     
               a) microfilaments         b) lysosomes       c) vacuoles       d) ribosomes 

____24) Which of the following is not a principle of the cell theory?     
                  a)    All matter consists of at least one cell.  
b) Cells are the basic units of life.  
c) All cells arise from preexisting cells.  
d) All organisms are made of one or more cells.  
____25) A cell membrane is a thin layer of lipids and ___________. 
	    	a) monosaccharides          b) proteins             c) chitin                 d) water  
____26) Cell membranes are made of two phospholipid layers called a ______________.        
                a) bilayer                     b) hydrophilic           c) polarity              d) semi layer  

____27) The cell organelle that synthesizes RNA is known as __________ 
	     	a) mitochondria           b) rough ER              c) ribosomes         d) nucleolus  
____28) The organelles that assists other organelles to move from place to place in the cell are_____.     
               a) ribosomes               b) microfilaments       c) vacuoles  d) chloroplasts 

____29) When food is pushed out of the paramecium, (one celled protist) this process is called__.                  
                a) osmosis               b) diffusion             c) exocytosis               d) endocytosis 

____30) Prokaryotes are organisms whose cells contain NO _____________.  
	     	 a) nucleus                 b) cell membrane             c) eukaryotes               d) bilayers  
____31) The movement of materials across the plasma membrane by the use of transport proteins is:                 
               a) osmosis  b) passive diffusion       c) facilitated diffusion     d) transport diffusion 

____32) Unlike animals cells, plant cells have ______________. 
	     	 a) cell membranes          b) mitochondria             c) cell walls                d) chromosomes 
____33) The loss of turgor pressure; causes plant to wilt is known as _______________ 
	   	 a) osmosis         b) turbulence         c) plasmolysis             d) dynamic equilibrium 
____34) Movement of molecules across the membrane by using their kinetic energy is called ________. 
           a) concentration gradient      b) passive transport      c) facilitated diffusion    d) active transport 
____35) Type of ER that has ribosomes attached to it:  
	   	  a) smooth ER           b) rough ER            c) hard ER              d) soft ER  
____36) What are cells that contain a nucleus or nuclei called?  
	     	 a) eukaryotes            b) prokaryotes               c) ribosomes                  d) nucleoli  
____37) Osmosis will not occur when a cell is placed in the following solution: 
	      	a) salt water   	 b) hypotonic              c)hypertonic                  d) isotonic 
____38) ________________ coined the word “cell” based on where monks lived. 
	    	 a) Anton Leeuwenhoek   	b) Robert Hooke   c) Theodor Schwann  d) Mathias Schleiden 
____39) _____ assists in the movement of chromosomes during cell division.  
	     	a) nuclear envelope           b) cytoskeleton             c) spindle fibers       d) centrioles  
____40) _____ are structures that carry out specific functions in the cell.  
	    	  a) cytoskeleton        b) organelles           c) crista             d) chloroplasts 
 ____41) Which molecule is attached to proteins in a cell’s membrane and helps transmit chemical signals?       
                  a) carbohydrate           b) collagen            c) lipid           d) cholesterol  

42) Determine if the animal cell is placed in a hypertonic, hypotonic, or isotonic solution by CIRCLING the correct answer above the box. Then draw a picture of this situation in the box provided showing the movement of WATER. Be sure to write what would happen to an ANIMAL CELL when placed in this solution.  
a) An animal cell containing 73% water, and 27% solutes was placed in a solution containing 27% water and 73% solutes.  
	• 	What would happen to the animal cell? _______________________________________ 

	   HYPERTONIC 	 	    HYPOTONIC 	 	     ISOTONIC 
 
 
 
 
 
 
 
 
 













Label the parts of these two cells: 	 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cell A
 
Cell B
 

 


Cell Vocabulary: 
1) Anton von Leeuwenhoek = became the first person to observe and describe microscopic organisms and living cells 
2) Robert Hooke = used a microscope to examine a thin slice of cork and described it as consisting of "a great many little boxes". It was after his observation that Hooke called what he saw "cells". They looked like "little boxes" and reminded him of the small rooms in which monks lived. So he called them "cells" 
3) Cell theory = Cells are the basic units of life; All cells arise from preexisting cells; All organisms are made of one or more cells.  
4) Tissue = a group of cells functioning together to perform and activity 
5) Organs = groups of two or more tissues that function together 
6) Eukaryotic cell = cells that contain a nucleus and other membrane-bound organelles 
7) Prokaryotic cell = cells that lacks a nucleus and other membrane-bound organelles 
8) Organelles = carries out specific functions in a cell 
9) Nucleus = Control center of the cell  
10) Cytoplasm = Suspends organelles; site of chemical reactions; mostly water 
11) Nucleolus = Site of RNA synthesis and produces ribosomes 
12) Rough ER = acts like a conveyer belt and transports proteins 
13) Smooth ER = produces lipids 
14) Ribosomes = produces proteins 
15) Golgi body = Temporary storage, secretion and packaging of proteins and fats  
16) Mitochondria = Powerhouse of the cell (energy production →ATP) 
17) Vacuoles = Storage of water, starch, fats, etc; animals have many small ones and plants have a large water vacuole 
18) Lysosomes = Contains digestive enzymes that break down molecules; ONLY in animal cells 
19) Cytoskeleton = Acts as sort of a scaffold to provide support for organelles; Helps maintain cell shape 
20) Microfilaments = Associated with muscle contractions in large organisms; apart of cytoskeleton 
21) Microtubules = Provides shape and rigidity to the cell; apart of cytoskeleton 
22) Cilia = Hair-like structure on the outside of the cell; aids in movement and locomotion of the entire cell (intestinal cells) 
23) Flagella = Whip-like structure on the outside of the cell; Aids in movement and locomotion of the entire cell (sperm) 
24) Chromatin = Uncoiled DNA; involved in duplicating the cells 
25) Centrioles = Moves chromosomes during cell division; ONLY in animal cells 
26) Cell wall = supports and protects; ONLY in plant cell; outside the plasma membrane 
27) Chloroplast = site of photosynthesis; ONLY in plant cells 
28) Phospholipids = a kind of lipid that consists of 2 FATTY ACIDS (tails), and PHOSPHATE GROUP (heads) 
29) Hydrophobic = fatty acid tails are nonpolar and are repelled by water 
30) Hydrophilic = phosphate heads are polar and are attracted to water 
31) Phospholipid Bilayer = cell membrane that consist of two phospholipid layers 
32) Cholesterol = a carbohydrate found in the membrane to provide structure and shape; prevents fatty actid tails from sticking together 
33) Passive Transport = movement of molecules across the membrane by using the molecules kinetic energy. The cell exerts NO energy! 
34) Diffusion = the net movement of particles from an area of HIGHER concentration of particles to an area of LOWER concentration of particles. 
35) Osmosis = the diffusion of water molecules from an area of HIGH water concentration to an area of  LOW water concentration 
36) Selectively permeable = some molecules can easily pass through the plasma membrane while other molecules cannot. 
37) Facilitated Diffusion = type of passive transport that increases the rate of diffusion with the use of carrier proteins 
38) Hypertonic = a solution in which the concentration of dissolved substances is HIGHER than the concentration inside the cell 
39) Hypotonic = a solution in which the concentration of solutes is LOWER than the concentration of solutes inside the cell 
40) Isotonic = a solution in which the concentration of dissolved substances (solutes) is the SAME as the concentration of solutes inside the cell 
41) Plasmolysis = the loss of turgor pressure causing the plasma membrane to pull away from the cell wall 
42) Turgor Pressure = internal pressure of a cell due to water held there by osmotic pressure 
43) Active Transport = transport of materials against the concentration gradient and requires cellular energy  
44) Endocytosis = type of active transport by which a cell surrounds and takes in material from its environment 
45) Exocytosis = type of active transport that expels materials out of the cell, reverse of endocytosis
46) Impermeable = not permitting a substance to pass
47) Extracellular = located outside the cell
48) Intracellular = within the cell
49) Concentration  = measure of how much solute exists within a certain volume of solute
50) Concentration gradient =a difference in concentration across a distance
51) Carrier (transport) protein = protein embedded in the plasma  membrane involved in moving molecules into or out of the cell
52) Pumps (ion or molecular) = transporting ions across the cell membrane; requires cell energy (ATP)  Example : sodium, potassium, calcium
53) Pinocytosis = type of endocytosis where the cell takes in liquid suing cell energy; cell drinking
54) Phagocytosis = taking in of solid food substance by a cell using cell energy; cell eating
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