
Fontana HS – AP Chem 

Ch 2: Atoms, Molecules, Ions   Name: 

          Per:  Date: 
1. State the four principles of Dalton’s Atomic Theory. 

2. Ch 2.1: Describes the postulates of Dalton’s atomic theory. With some modifications, these postulates hold up 

regarding how we view elements, compounds, and chemical reactions today. Answer the following questions 

concerning Dalton’s atomic theory and the modifications made today.  

a. The atom can be broken down into smaller parts. What are the smaller parts?  

b. How are atoms of hydrogen different from atoms of helium? How can H atoms be similar to He atoms? 

c. How are atoms of hydrogen identical to each other?  How can they be different from each other?  

d. How is water different from hydrogen peroxide (H2O2) even though both compounds are composed only 

hydrogen and oxygen? 

e. What happens in a chemical reaction and why is mass conserved in a chemical reaction? 

3. Explain the law of conservation of mass, the law of definite proportions, and the law of multiple proportions.  

 

Chapter 2.2: 

4. Describe a cathode ray tube. 

5. What did JJ Thomson discover? 

6.  Who discovered radioactivity? 

7.  Describe Rutherford’s alpha particle experiment. 

8.  What did Rutherford discover? 

9. Fill in the blanks. 

Particle Charge Mass Position in Atom 

Proton    

Neutron    

Electron    

 

Chapter 2.3: 

10.  What is the difference between the atomic number and the mass number? 

11. What is the charge on a sodium atom?  

12. What is the charge on a sodium nucleus? 

13. What is the atomic number of potassium? 

14. How many protons are in the nucleus of a potassium atom?  

15. How many electrons are in the potassium nucleus?  

16. An atom has a net charge of -1.  It has 18 electrons and 20 neutrons.  

Give a) its isotopic symbol b) its atomic number c) the charge on its nucleus d) the number of protons.  

17. What is an isotope? 

18. Consider the following pairs; does either pair represent a pair of isotopes? Explain. 

a. 23
11Na and 24

11Na 

b.  24
11Na and 24

12Mg     

19. How many protons, neutrons, and electrons are in the following:  

a. 133
55Cs+ 

b. 197
79Au 

c. 75
33As3- 

 



20. Using the periodic table, complete the following table.  

Isotope Symbol Atomic # # Protons # Neutrons Mass # 

13C     

 17  18  

  26  56 

23Na     

  35 44  

  17  37 

171Au       

Br-         

 38 38   

   2 3 

 52   128 

  50 70  

 

21. Describe some trends that you see in the table above? 

22. Write the atomic symbol (A
ZX) for each of the following isotopes. 

a. Z = 8, number of neutrons = 9 

b. The isotope of chlorine in which A = 37 

c. Z = 27, A = 60 

d. Number of protons = 26, number of neutrons = 31 

e. The isotope of I with a mass number of 131 

f. Z = 3, number of neutrons = 4 

23. Write the atomic symbol (A
ZX) for each of the isotopes described below. 

a. Number of protons = 27, number of neutrons = 31 

b. The isotope of boron with mass number 10 

c. Z = 12, A = 23 

d. Atomic number 53, number of neutrons = 79 

e. Z= 9, number of neutrons = 10 

f. Number of protons = 29, mass number 65 

 

Chapter 2.4: 

24. What isotope is the atomic mass unit defined by? 

25. Explain why the atomic masses reported on the periodic table are an average value? 

26. Naturally occurring lead is found to have the following isotopic relative abundance. 204Pb 3%, 206Pb 24%, 207Pb 

20% and 208Pb 53%. Calculate the average relative atomic mass of Pb from the data.  

27. Naturally occurring bromine molecules, Br2 have masses of 158, 160 and 162amu. They occur in the relative 

abundances 25.69%, 49.99% and 24.31% respectively. What is the average atomic mass of bromine molecules? 

 

 

 

 

 



Chapter 2.5 

 

28. Chemical Symbols - Although you will always have access to a periodic table, it will be extremely helpful for 

you to begin to recognize as many of the element names and symbols as you can. TEST YOUR KNOWLEDGE 

– Don’t look at PT!!! 

 

ELEMENT NAME ELEMENT SYMBOL ELEMENT NAME ELEMENT SYMBOL 

aluminum  magnesium  

antimony  manganese  

argon  mercury  

arsenic  neon  

barium  nickel  

beryllium  nitrogen  

bismuth  oxygen  

boron  phosphorus  

bromine  platinum  

cadmium  potassium  

calcium  radium  

carbon  selenium  

cerium  silicon  

cesium  silver  

chlorine  sodium  

chromium  strontium  

cobalt  sulfur  

copper  tin  

fluorine  titanium  

gallium  tungsten  

gold  uranium  

helium  vanadium  

hydrogen  xenon  

iodine  zinc  

iron    

lead    

lithium    

 

 

29.  For each of the following sets of elements, label each as noble gases, halogens, alkali metals, alkaline earth 

metals, or transition metals. 

a. Ti, Fe, Ag 

b. Mg, Sr, Ba 

c. Li, K, Rb 

d. Ne, Kr, Xe 

e. F, Br, I 

30. Consider the elements of Group 4A (the “carbon family”): C, Si, Ge, Sn, and Pb.  What is the trend in metallic 

character as one goes down this group?  What is the trend in metallic character going from left to right across a 

period in the periodic table? 

31. An element most stable ion forms an ionic compound forms with bromine having the formula XBr2  if the ion of 

element X has a mass number of 230 and has 86 electrons, what id the identity of the element and how many 

neutron does I have? 
 
 
 



32. List the following has diatomic molecule, molecular compound, ionic compound, Atomic element. 

a. F2        b. Cl2        c. C     d. NaCl     e. KF     f. CO2        g. H2           h. Ag         

 i. Rust (Fe2O3)       j. MgO        k. O2       l. I2       m.CO           n. K2CO3 

 

33. Who first published the classification of the elements that is the basis of our periodic table today? 

34. By what property did Mendeleev arrange the elements? 

35. By what property did Moseley suggest that the periodic table be arranged? 

36. What is the periodic law? 

37. What is a period? How many are there in the periodic table? 

38. What is a group (also called a family)? How many are there in the periodic table? 

39. State the number of valence electrons in an atom of: 

a. sulfur   b. calcium  c. chlorine   d. arsenic 

40. Give the names and chemical symbols for the elements that correspond to these atomic numbers: 

a. 10   b. 18   c. 36    d. 90 

41. List, by number, both the period and group of each of these elements. 

Symbol   Period   Group 

a. beryllium  Be 

b. iron   Fe 

c. lead   Pb 

42. Which of the following pairs of elements belong to the same period? 

a.  Na  and  Cl  b.  Na  and  Li  c.  Na  and  Cu  d.  Na  and  Ne 

43. Which of the following pairs of elements belong to the same group? 

a.  H  and  He  b.  Li  and  Be  c.  C  and  Pb  d.  Ga  and  Ge 

 

44. Would you expect strontium to be, chemically, more similar to calcium or rubidium and WHY? 

45. What is the heaviest noble gas? What is the heaviest alkaline earth metal? 

46. What are the Group 1 elements called? 

47. What are the Group 2 elements called? 

48. What are the Group 17 elements called? 

49. What are the Group 18 elements called? 

50. Which alkali metal belongs to the sixth period? 

51. Which halogen belongs to the fourth period? 

52. What element is in the fifth period and the eleventh group? 

 
Chapter 2.6-2.8 

 
53. What is an ion? 

54. Define the difference between anions and cations. 

55. How are neutral atoms converted into cations?   

56. How are neutral atoms converted into anions? 

57. Metals usually form what type of ions?    

58. Nonmetals usually form what type of ions? 

59. What is the difference between 

 a.  Oxygen  and  Oxide                  b.  Magnesium atom and magnesium ion. 

 

 

 

 

 

 

 



60. Name the following ionic compounds: 

Formula Name  Formula Name 

LiCl  PbSO4  

Mg(OH)2  Mg3(PO4)2  

K3P  Na2CO3  

Fe2O3  NaHCO3  

FeO  KCN  

ZnCl2  KMnO4  

AgNO3  Na2O2  

NH4Cl  Ba(ClO4)2  

CuCl2  Hg2S  

SnCl2  Cr2(CO3)3  

PbO2  NaH2PO4  

AlCl3  Mg(C2H3O2)2  

 

61. Write the chemical formula for the following ionic compounds: 

Name Formula  Name Formula 

Sodium acetate  Potassium sulfide  

Tin (II) chloride  Aluminum oxide  

Calcium hydroxide  Copper (I) oxide  

Zinc sulfite  Potassium peroxide  

Ammonium sulfate  Iron (III) carbonate  

Manganese (II) 
hypochlorite 

 Sodium hypobromite  

Copper (I) nitrite  Aluminum hydroxide  

Silver cyanide  Magnesium silicate  

Nickel chlorite  Sodium borate  

Lead (II) nitrate  Cobalt (III) thiosulfate  

Sodium chloride  Potassium dichromate  

Lithium fluoride  Mercury (II) sulfide  

 

62. Name the following covalent (molecular) compounds: 

Formul

a 

Name  Formula Name 

CO  BI3  

CO2  N2O4  

CCl4  P2O5  

N2O3  SeF6  

SiO2  OF  

N2O  ClF5  

CBr4  N2Br5  

SO2  P2S5  

S2Cl2  OCl2  

XeO3  XeF6  

SF6  PCl5  

IF3  IF7  



63. Write the chemical formula for the following covalent (molecular) compounds: 

Name Formula  Name Formula 

Xenon hexafluoride  Carbon monoxide  

Tetranitrogen tetraoxide  Tetraphosphorus 

hexasulfide 

 

Boron trifluoride  Iodine chloride  

Carbon tetraiodide  Bromine fluoride  

Dicarbon tetrafluoride  Bromine dioxide  

Nitrogen tribromide  Carbon sulfide  

Dinitrogen tetrasulfide  Tellurium dioxide  

Oxygen difluoride  Phosphorus tribromide  

Dinitrogen pentaoxide  Carbon tetrafluoride  

Tetraphosphorus 
decaoxide 

 Boron trichloride  

Dinitrogen tetraoxide  Sulfur trioxide  

Dihydrogen monoxide  Diiodine pentaoxide  

 

64. Name the following acids: 

Formula Name  Formula Name 

HClO3  HBr  

H3PO4  H3PO3  

HI  HClO  

H2SO3  H2CO3  

HNO3  H2SO4  

HF  HBrO2  

HC2H3O2  HNO2  

HCN  H2C2O4  

 

65. Write the chemical formula for the following covalent (molecular) compounds: 

Name Formula  Name Formula 

Nitric acid  Bromic acid  

Chloric acid  Hypoiodous acid  

Hydrochloric acid  Perchloric acid  

Sulfurous acid  Hydrofluoric acid  

Chlorous acid  Perbromic acid  

Hydrobromic acid  Sulfuric acid  

Phosphoric acid  Hypobromous acid  

Nitrous acid  Hydrocyanic acid  

 

 

 

 

 

 

 

 



66. Name the following hydrates: 

Formula                                            Name 

Mg(ClO4)2 ∙ 6H2O  

CaCrO4 ∙ 2H2O  

AlCl3 ∙ 6H2O  

CuSO4 ∙ 5H2O  

FeCl3 ∙ 6H2O  

BaCl2 ∙ 2H2O  

 

Chapter 2.9 

 

67. What is organic Chemistry? 

68. What is a hydrocarbon? 

69. What are alkanes? 

70. How to name the first 10 alkanes.  What are the rules? 

71. What are alcohols? 

72. How do you name alcohols? 

73. How does the formula change when writing alcohols? 

 


