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Chapter 3: Cells and Tissues  

Name:     	  
_____________________________________________________________________________________	  
 
Objectives- By the end of this chapter I will be able to:  

1. Define cell, organelle, and inclusion. 
2. Identify the three major cell regions nucleus, cytoplasm, and cell membrane. 
3. List the structure of the nucleus, and explain the function of chromatin and nucleoli. 
4. Identify the organelles on a cell model or describe them, and indicate the major function 

for each. 
5. Define selective permeability, diffusion (including simple and facilitated diffusion and 

osmosis), active transport passive transport, solute pumping, exocytosis, endocytosis, 
phagocytosis, pinocytosis, hypertonic, hypotonic, and isotonic. 

6. Describe plasma membrane structure and explain how the various transport processes 
account for the directional movements of specific substances across the plasma 
membrane. 

7. Describe briefly the process of DNA replication and of mitosis.  Explain importance of 
mitotic cell division. 

8. Describe the roles of DNA and of the three major varieties of RNA in protein synthesis. 
9. Name some cell types, and relate their shape and internal structure to their special 

functions. 
10. Name the four major tissue types and the chief subcategories.  Explain how the four 

major tissue types differ structurally and functionally. 
11. Give the chief locations of the various tissue types in the body.   
12. Describe the process of tissue repair (wound healing). 
13. Define neoplasm, and distinguish between benign and malignant neoplasms. 
14. Explain the significance of the fact that some tissue types (muscle and nerve) are largely 

amitotic after the growth stages are over. 
 
 
Objectives continued- Answer each of the objectives on a separate sheet of paper to 
demonstrate content mastery.  Attach answers to back of packet. 
 
 
 
 
Notes Outline 

I. Cells and tissues 
II. Anatomy of a cell 

III. Nucleus 
IV. Plasma membrane 
V. Cytoplasm  

VI. Cytoplasmic organelles 
VII. Cell diversity  

VIII. Cell life cycle 
IX. Cells and tissues 
X. Body tissues 

XI. Tissue repair 
XII. Developmental aspects of tissue 
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1.  Name four elements that make up the 
bulk of living matter 
 
2.  Name the single most abundant material 
or substance in living matter 
 
3.  Name the trace element most important 
for making bones hard 
 
4.  Name the element, found in small 
amounts in the body, that is needed to make 
hemoglobin for oxygen transport 
 
5.  Although there are many specific "jobs" 
that certain cells are able to do, name five 
functions common to all cells. 
 
 
 
6.  Correctly label all cell parts indicated by 
leader lines.  Then select different colors for 
each structure and use them to color the 
coding circles and the corresponding 
structures.   

7.  The diagram is a portion of a plasma 
membrane.  Label, Phospholipid molecules, 
carbohydrate molecules, protein molecules.  
Select three different colors and color the 
structures according to labels.  
  

A.  Name the carbohydrate-rich area at the 
cell surface (indicated by A) 
___________________________ 
B.  Which label B or C indicated the 
nonpolar region of a phospholipid 
molecules? _________ 
C. Does nonpolar mean hydrophobic or 
hydrophillic? _________________ 
D.  What are the two roles of membrane 
proteins? ____________________________ 
____________________________________ 
 
8.  Relative to cellular organelles, circle the 
term or phrase that does not belong in the 
following groupings 
 
A. Peroxisomes, Enzymatic breakdown,   
Centrioles, Lysosomes 
B.  Microtubules, Intermediate filaments, 
Cytoskeleton, Cilia 
C.  Ribosomes, Smooth ER, Rough ER, 
Protein synthesis 
D. Mitochondira, Cristae, ATP production, 
Vitamin A storage 

B	  

A	  

C	  



9.  Name the cytoskeletal element described 
by each of the following phrases. 
 
A. Give the cell its shape _______________ 
B. Resist tension placed on cell __________ 
C. Radiate from the cell center __________ 
D. Involved in moving intracellular 
structures ___________________________ 
E. Are most stable ____________________ 
F. Have thickest diameter ______________ 
 
10.  Different organelles are abundant in 
different cell types.  Match the cell types 
with their abundant organelles. 
 
Mitochondria, RER, Microfilaments, SER, 
Intermediate filaments, Peroxisomes, 
Lysosomes, Golgi Apparatus 
 
A. Cell lining the small intestine _________ 
B. White blood cell, phagocyte __________ 
C. Liver cell that detoxifies carcinogens 
__________________ 
D. Muscle cell (contractile) _____________ 
E. Mucus-secreting cell (secretes a protein 
product) ____________________________ 
F. Cell at external skin surface (withstands 
friction and tension) ___________________ 
G. Kidney tubule cell (makes and uses large 
amounts of ATP) _____________________ 
 
11.  Draw a picture of the description.  A 
semipermeable sac, containing 4% NaCl, 
9% glucose, and 10% albumin, suspended in 
a solution with the following composition: 
10% NaCl, 10% glucose, 40% albumin.   
 
 
 
 
 
Assume the sac is permeable to all 
substances except albumin. Using the key 
choices insert the correct event in the blanks 
Moves into sac, moves out of sac, does not 
move  

A.  Glucose __________________________ 
B.  Water ___________________________ 
C.  Albumin _________________________ 
D.  NaCl ____________________________ 
 
12.  Draw hypertonic, isotonic, and 
hypotonic solutions.  Label accordingly, and 
draw where the solution is going.   
 
 
 
 
 
 
 
 
 
13.  Using your cell physiology terminology 
(membrane transport vocab.) Answer the 
following: 
 
A.  Engulfment processes that require ATP 
_______________________ 
B.  Driven by molecular energy __________ 
C.  Driven by hydrostatic (fluid) pressure 
(typically blood pressure in body) 
____________________________ 
D.  Moves down a concentration gradient 
________________________ 
E.  Moves up (against) a concentration 
gradient; requires a carrier ______________ 
F.  Moves small or lipid-soluble solutes 
through the membrane _________________ 
G.  Transports amino acids and Na+ through 
the plasma membrane _________________ 
H.  Examples of vesicular transport _______ 
_________________ 
I.  A means of bringing fairly large particles 
into the cell __________________________  
J.  Used to eject wastes and to secrete cell 
products ____________________________ 
K.  Membrane transport using channels or 
carrier proteins that does not require ATP 
__________________________________ 
 
 



14.  Describe the similarities and differences 
between mitosis and meiosis 
 
 
 
 
 
 
15.  Using cell division terminology listed 
below identify the correct term for the 
following mitosis questions. 
 
Anaphase, Prophase, Metaphase, 
Telophase, None of these 
 
A.  Chromatin coils and condenses to form 
deeply staining bodies _________________ 
B.  Centromeres break, and chromosomes 
begin migration toward opposite poles of the 
cell __________________________ 
C.  The nuclear membrane and nucleoli 
reappear __________________ 
D.  When chromosomes cease their 
poleward movement, this phase begins 
_____________________________ 
E.  Chromosomes align on the equator of the 
spindle __________________________ 
F.  The nucleoli and nuclear membrane 
disappear ______________________ 
G.  The spindle forms through the migration 
of the centrioles _______________ 
H.  Chromosomal material replicates 
_____________________ 
I.  Chromosomes first appear to be duplex 
structures ____________________ 
J.  A cleavage furrow forms during this 
phase ______________________ 
K.  The nuclear membrane is absent during 
the entire phase _________________ 
L.  A cell carries out its usual metabolic 
activities ___________________ 
 
16.  Transfer of the genetic message from 
DNA to mRNA is called  
 

17.  Assembly of amino acids according to 
the genetic information carried by mRNA is 
called  
 
 
18.  The set of three nitrogen bases on the 
tRNA that is complementary to an mRNA 
codon is called 
 
 
19.  The complementary three-base 
sequence on the DNA is called a  
 
 
20.  There are twelve tissue types diagramed 
below.  Identify each tissue type.  Select 
different colors for the following structures 
and use them to color the corresponding 
structures in diagrams 

• epithelial cells 
• muscle cells 
• nerve cells 
• matrix (colored differently from 

living cells of that tissue type) 
 
 

 
 
 

 
 
 
 



 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 
 



21.  Correctly identify the major tissue types 
described using these words: connective, 
epithelium, muscle, nervous 
 
A.  Forms mucous, serous, and epidermal 
membranes______________ 
B.  Allows for organ movements within the 
body _______________ 
C.  Transmits electrochemical impulses 
________________ 
D.  Supports body organs _____________ 
E.  Cells of this tissue may absorb and or 
secrete substances ________________ 
F.  Basis of the major controlling system of 
the body ____________________ 
G.  The cells of this tissue shorten to exert 
force _____________________ 
H.  Forms hormones _______________ 
I.  Packages and protects body organs 
_____________ 
J.  Characterized by having large amounts of 
nonliving matrix ______________________ 
K.  Allows you to smile, grasp, swim, ski, 
and shoot an arrow __________________ 
L.  Most widely distributed tissue type in 
body __________________________ 
M.  Forms the brain and spinal cord 
__________________ 
 
22.  Identify the specific type (s) of 
epithelial tissue: 
 
A.  Lines the esophagus and forms the skin 
epidermis ____________________ 
B.  Forms the lining of the stomach and 
small intestine ___________________ 
C.  Best suited for areas subjected to friction 
_______________________ 
D.  Lines much of respiratory tract _______ 
E.  Propels substances across its surface 
____________________ 
F.  Found in the bladder lining; slide over 
one another _____________________ 
G.  Forms thin serous membranes; a single 
layer of flattened cells _______________ 
 

23.  The three types of muscle tissue exhibit 
similarities and differences.  Check the 
appropriate spaces in the following table to 
indicate which muscle types exhibit each 
characteristic 
 
Characteristic Skeletal Cardiac Smooth 
Voluntary     
Involuntary    
Banded 
appearance 

   
Single 
nucleus in 
each cell 

   

Multinucleate    
Found 
attached to 
bones 

   

Allows you 
to direct your 
eyeballs 

   

Found in 
walls of 
stomach, 
uterus, and 
arteries 

   

Contains 
spindle-
shaped cells 

   

Contains 
cylindrical 
cells with 
branching 
ends 

   

Contains 
long, 
nonbranching 
cylindrical 
cells 

   

Displays 
intercalated 
discs 

   

Concerned 
with 
locomotion 
of the body 
as a whole 

   

Changes the 
internal 
volume of an 
organ as it 
contracts  

   

Tissue of the 
circulatory 
pump 

   

  
 



24.  Identify the following connective tissue 
types.  Insert the appropriate word in answer 
blank. 
 
A.  Provides great strength through parallel 
bundles of collagenic fibers; found in 
tendons _____________________________ 
B.  Acts as a storage depot for fat ________ 
______________________________ 
C.  Composes the dermis of the skin 
___________________________ 
D.  Forms the bony skeleton 
____________________________ 
E.  Composes the basement membrane and 
packages organs; includes a gel-like matrix 
with all categories of fibers and many cell 
types _____________________________ 
F.  Forms the embryonic skeleton and the 
surfaces of bones at the joints; reinforces the 
trachea ____________________________ 
G.  Provides insulation for the body ______ 
___________________________________ 
H.  Structurally amorphous matrix, heavily 
invaded with fibers; appears glassy and 
smooth ___________________________ 
I.  Contains cells arranged concentrically 
around a nutrient canal; matrix is hard due to 
calcium salt _________________________ 
J.  Forms the stroma or internal "skeleton" 
of lymph nodes, the spleen, and other 
lymphoid organs ______________________ 
 
 
25.  The epidermis is a keratinized stratified 
squamous epithelium.  Explain why that 
epithelium is much better suited for 
protecting the body's external surface than a 
mucosa consisting of a simple columnar 
epithelium would be.   
 
 
 
 
 
 
 

 
26.  Streptomycin (antibiotic) binds to the 
small ribosomal subunit of bacteria (but not 
to the ribosomes of the host cells infected by 
bacteria) The result is the misreading of 
bacteria mRNA and the breakup of 
polysomes.  What process is being affected, 
and how does this kill the bacterial cells? 
 
 
 
 
 
 
 
 
 
 
 
27.  Systemic lupus erythematosus is a 
condition that sometimes affects young 
women.  It is a chronic inflammation that 
affects all or most of the connective tissue 
proper in the body.  Suzy is told by her 
doctor that she has lupus, she asks if it will 
have widespread or merely localized effects 
within the body.  What would the physician 
answer? 
 
 
 
 
 
 
28.  Bradley tripped and tore one of the 
tendons surrounding his ankle.  In anguish 
with pain, he asked his doctor how quickly 
he could expect it to heal.  What do you 
think the doctor's response was and why? 
 
 
 
 
 
 



29.  In normally circulating blood, the 
plasma proteins cannot leave the 
bloodstream easily and, thus, tend to remain 
in the blood.  But if stasis (blood flow 
stoppage) occurs, the proteins will begin to 
leak out into the interstitial fluid.  Explain 
why this leads to edema. 
 
 
 
 
 
 
 
 
Define Chapter 3 Vocabulary 

1. Generalized cell 
2. Nucleus 
3. Nuclear envelope 
4. Nuclear membrane 
5. Nuclear pores 
6. Nucleoli 
7. Chromatin 
8. Chromosomes 
9. Plasma membrane 
10. Microvilli 
11. Tight junctions 
12. Desmosomes 
13. Gap junctions 
14. Connexons 
15. Cytosol 
16. Organelles 
17. Inclusions 
18. Mitochondria 
19. Ribosomes 
20. Endoplasmic reticulum 
21. Rough ER 
22. Smooth ER 
23. Transport vesicles 
24. Golgi apparatus 
25. Secretory vesicles 
26. Lysosomes 
27. Peroxisomes 
28. Free radicals 
29. Cytoskeleton 
30. Intermediate filaments 

31. Microfilaments 
32. Microtubules 
33. Centrioles 
34. Cilia 
35. Flagella 
36. Solution 
37. Solvent 
38. Solutes 
39. Intracelllar fluid 
40. Interstitial fluid 
41. Selective permeability 
42. Passive transport 
43. Active transport 
44. Diffusion 
45. Concentration gradient 
46. Simple diffusion 
47. Osmosis 
48. Facilitated diffusion 
49. Filtration 
50. Pressure gradient 
51. Active transport 
52. Solute pumps 
53. Sodium-potassium pump 
54. Vesicular transport 
55. Receptor-mediated endocytosis 
56. Interphase 
57. Cell division 
58. Mitosis 
59. Cytokinesis 
60. Prophase 
61. Centromere 
62. Metaphase 
63. Anaphase 
64. Telophase 
65. Cleavage furrow 
66. Gene  
67. Enzymes 
68. RNA 
69. tRNA 
70. rRNA 
71. mRNA 
72. Transcription 
73. Translation 
74. Codon 
75. Anticodon 
76. Apical surface 


