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Chapter 2: Basic Chemistry  
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_____________________________________________________________________________________	  
 
Objectives- By the end of this chapter I will be able to:  

1. Differentiate between matter and energy. 
2. Define chemical element, and list the four elements that form the bulk of body matter. 
3. Explain how elements and atoms are related. 
4. List the subatomic particles, and describe their relative masses, charges, and positions in 

the atom. 
5. Define radioisotope, and briefly describe how radioisotopes are used in the diagnosis and 

treatment of disease. 
6. Recognize that chemical reactions involve the interaction of electrons to make and break 

chemical bonds. 
7. Define molecule, and explain how molecules are related to compounds. 
8. Differentiate ionic, polar covalent, and nonpolar covalent bonds, and describe the 

importance of hydrogen bonds. 
9. Contrast synthesis, decomposition, and exchange reactions. 
10. Distinguish organic from inorganic compounds. 
11. Differentiate a salt, an acid, and a base. 
12. List several salts (or their ions) vitally important to body functioning. 
13. Explain the importance of water to body homeostasis, and provide several examples of 

the roles of water. 
14. Explain the concept of pH, and state the pH of blood. 
15. Compare and contrast carbohydrates, lipids, proteins and nucleic acids in terms of their 

building blocks, structures, and functions in the body. 
16. Differentiate fibrous proteins from globular proteins. 
17. Compare and contrast the structure and functions of DNA and RNA. 
18. Define enzyme, and explain the role of enzymes. 
19. Explain the importance of ATP in the body. 

 
 
 
 
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. Matter and energy 
II. Molecules and compounds 

III. Chemical reactions 
IV. Biochemistry 
 
 
 



 
1.  Complete the following table by inserting 
the missing words 
Particle Location Charge Mass 
  +1  
Neutron    
 Orbitals   
 
2.  For each of the following insert T for true 
statements, for false statements correct the 
underlined word. 

A. Na+ and K+ are needed for nerve 
cells to conduct electrical impulses 
__________________ 

B. The atomic number of oxygen is 8.  
Therefore, oxygen atoms always 
contain 8 neutrons ______________ 

C. The greater the distance of an 
electron from the nucleus, the less 
energy it has. ________________ 

D. Electrons are located in more or less 
designated areas of space around the 
nucleus called orbitals ___________ 

E. An unstable atom that decomposes 
and emits energy is called retroactive 
____________________ 

F. Iron is necessary for oxygen 
transport in red blood cells 
__________________ 

G. The most abundant negative ion in 
extracellular fluid is calcium 
______________ 

H. Calcium is found as salt in bones and 
teeth __________________ 

 
3.  Determine the type of reaction that is 
taking place for the following: 

A. A + B → AB __________________ 
B. AB + CD → AD + CB ___________ 
C. XY → X + Y __________________ 

 
4.  Respond to instructions following 
equation: H2CO3 → H+ + HCO3

- 

A. List the chemical formula(s) of 
compounds ____________________ 

B. List chemical formula(s) of ions 
_________________ 

C. Circle the product(s) of reaction 
 
5.   Complete the following statements: 
 
The ability of water to maintain a relatively 
constant temperature and thus prevent 
sudden changes is because of its high 
___________________.  Biochemical 
reactions in the body must occur in _______  
About ____% of the volume of a living cell 
is water.  Water molecules are bonded to 
other water molecules because of the 
presence of ________ bonds.  Water, as H+ 
and OH- ions, is essential in biochemical 
reactions such as _____________ and 
____________ reactions. Because of its 
_____________, water is an excellent 
solvent and forms the basis of mucus and 
other body ______________. 
 
6.  Use the following terms to fill in each 
blank.  Blanks may contain more than one 
answer: amino acid, carbohydrates, lipids, 
fatty acids, glycerol, nucleotides, 
monosaccharides, proteins 

A. Building blocks of carbohydrates 
______________ 

B. Building blocks of fat ____________ 
C. Building blocks of protein ________ 
D. Building blocks of nucleic acids 

______________ 
E. Cellular cytoplasm is primarily 

composed of this substance 
__________________ 

F. The single most important  fuel 
source for body cells ____________ 

G. Not soluble in water _____________ 
H. Contain C, H, O in ration CH2O 

_______________ 
I. Contain C, H, O but have relatively 

small amounts of oxygen 
________________ 



J. Contain P in addition to C, H, O, N 
__________________ 

K. Used to insulate the body and found 
in call cell membranes 
___________________________ 

L. Primary components of meat and 
cheese ______________________ 

M. Primary components of bread and 
lollipops _____________________ 

N. Primary components of egg yolk and 
peanut oil ____________________ 

O. Include collagen and hemoglobin 
_________________ 

P. Class that usually includes 
cholesterol __________________ 

 
7.  Using the diagram below: color the 
phosphate yellow, sugars green, label 
circular rectangle A and color pink, 
triangular rectangle C color orange.  Label 
phosphate and sugar groups, color Thymine 
blue, and Guanine purple.   

 
 
8.  Answer the following: 

A. Name the bonds that help hold two 
DNA strands together ___________ 

B. Name the three-dimensional shape of 
the DNA molecule ______________ 

C. How many base-pairs are present in 
a segment of a DNA molecule _____ 

D. What is the term that means "base-
pairing" _____________________ 

 
9.  It is determined that a patient is an 
acidosis.  What does this mean, and would 
you treat the condition with a chemical that 
would raise or lower the pH? 
 
 
 
 
 
 
 
10.  A newborn is diagnosed with sickle-cell 
anemia, a genetic disease in which 
substitution of one amino acid results in an 
abnormal hemoglobin.  Explain to the 
parents how the substitution can have a 
drastic effect on the structure of the protein. 
 
 
 
 
 
 
 
 
11.  Johnny's body temp. is spiking upward.  
When it reaches 104°F, his mother puts in a 
call to the pediatrician.  She is advised to 
give Johnny children's aspirin and sponge 
his body with cool water to prevent a further 
rise in temp.  How might a fever be 
detrimental to Johnny's welfare? 
 
 
 
 
 



13.  Stanley has indigestion and is doubled 
over with pain.  How could an antacid 
reduce his stomach discomfort? 
 
 
 
 
 
 
 
 
 
 
 
14.  Explain why the formation of ATP from 
ADP and Pi requires more energy than the 
amount released for cellular use when ATP 
is broken down.   
 
 
 
 
 
 
 
 
15.  Three simplified diagrams of biological 
molecules are depicted below.  Identify the 
molecules.   
 

 
 
 
 

 
 
 
 
 
 
 

Define Chapter 2 Vocabulary  
1. Matter 
2. Energy 
3. Kinetic energy 
4. Potential energy 
5. Chemical energy 
6. Electrical energy 
7. Mechanical energy 
8. Radiant energy 
9. Elements 
10. Periodic table 
11. Atoms 
12. Atomic symbol 
13. Protons 
14. Neutrons 
15. Electrons 
16. Atomic number 
17. Atomic mass 
18. Atomic weight 
19. Isotopes 
20. Molecule 
21. Compound 
22. Electron shells/energy level 
23. Valence shell 
24. Ionic bond 
25. Ion 
26. Salt 
27. Covalent bond 
28. Hydrogen bond 
29. Synthesis reaction 
30. Decomposition reaction 
31. Exchange reaction 
32. Inorganic compounds 
33. Organic compounds 
34. Electrolytes 
35. Acids 
36. Bases 
37. pH 
38. Buffers 
39. Carbohydrates 
40. Monosaccharide 
41. Glucose 
42. Disaccharide  
43. Dehydration synthesis 
44. Hydrolysis 
45. Polysaccharide 



46. Lipid 
47. Triglyceride/neutral fats 
48. Fatty acids 
49. Glycerol 
50. Saturated fat 
51. Unsaturated fat 
52. Phospholipids 
53. Steroids 
54. Proteins 
55. Amino acids 
56. Globular proteins 
57. Functional proteins 
58. Active sites 
59. Catalyst 
60. Nucleic acids 
61. Nucleotides 
62. Deoxyribonucleic acid DNA 
63. Adenosine triphosphate ATP 

 
 

 
	  
	  
	  


