
Midterm Topics from Units 1-6 

 

1. Scientific Method 

2. Significant Figures and Calculations (following rules for addition/subtraction and 

multiplication/division) 

3. Percent Error Problems 

4. Unit conversions within the metric system and between the English and metric system 

5. Density and using the density formula for conversions between mass and volume 

6. Temperature conversions (between Kelvin and Celsius) 

7. Identifying lab equipment 

8. Lab Safety 

9. Definition of Matter 

10. Difference between an atom and a molecule 

11. Pure substances:  Elements and Compounds 

12. Law of Definite Proportions/Fixed Composition 

13. Mixtures:  Homogeneous and Heterogeneous 

14. Characteristics of Solids, Liquids, and Gases 

15. Types of solids:  crystalline and amorphous 

16. Particle Diagrams of pure substances and mixtures in different physical states (solid, 

liquid, gas) 

17. Identification of phase changes (fusion/melting, vaporization, condensation, freezing, 

sublimation, deposition) 

18. Physical and chemical properties 

19. Physical and chemical changes 

20. Methods of separation of mixtures (e.g., filtration, distillation, evaporation)  

21. Intensive and extensive properties 

22. Parts of a chemical equation:  reactants and products 

23. Law of conservation of mass 

24. Potential and kinetic energy definitions 

25. Law of conservation of energy 

26. Energy unit conversions between Joules and Kilojoules 

27. Temperature is proportional to the average kinetic energy of the particles in a system 

(thermal energy) 

28. Specific heat 

29. Identifying endothermic and exothermic processes  

30. Phase changes (particle diagrams, labeling as endothermic or exothermic process) 

31. Parts of heating and cooling curves 

32. Determining melting/freezing points and boiling/condensing points from heating and 

cooling curves. 

33. Applying mathematical equations to heating/cooling curves (e.g., q = mCΔT, q = mHfus, 

q = mHvap) for problem solving. 

34. Labeling kinetic energy and potential energy changes on heating/cooling curves. 



35. Calorimetry – heat transfer problems using q = mCΔT 

36. What is pressure?  Pressure = Force/Area. Gas pressure in a container is caused by 

collisions of gas particles with walls of container.   

37. What is atmospheric Pressure?  Pressure caused by weight of air molecules acting on a 

surface.  Collisions of air molecules with surface cause pressure. 

38. Units of pressure and conversions between units of pressure (Pa, kPa, atm, torr, mm Hg) 

39. Gas relationships between: 

Number of particles (n) and pressure 

Volume and pressure (Boyle’s Law) 

Temperature and volume (Charles’ Law) 

Pressure and temperature (Gay-Lussac’s Law) 

40. Graphical interpretation of gas laws: 

Number of particles (n) and pressure -- direct 

Volume and pressure (Boyle’s Law) -- inverse 

Temperature and volume (Charles’ Law) -- direct 

Pressure and temperature (Gay-Lussac’s Law) – direct 

41. Problem-solving with the combined gas law and other laws – must have temperature in 

Kelvins! 

42. Avogadro’s Principle/Law 

43. Conditions for STP 

44. Kinetic molecular theory of gases (What are characteristics of an ideal gas?) 

45. What are characteristics of real gases? 

46. When are real gases most similar to ideal gases and when are they most different? 

47. Intermolecular forces and their effect on phase change (i.e., need to break intermolecular 

forces between molecules when phase changes from solid to liquid or liquid to gas since 

particles are separating from each other) 

48. What is Vapor pressure?   

49. Factors that affect vapor pressure – temperature and strength of intermolecular forces 

50. How to read vapor pressure diagram (Table H) 

51. When will a liquid boil?  What is the normal boiling point of a liquid? 

52. Contributions to atomic theory from Democritus, John Dalton, J. J. Thomson, and Ernest 

Rutherford 

53. Using the reference table (periodic table and Table S) to determine the name or chemical 

symbol of an element 

54. Basics of charge:  like charges repel, opposite charges attract, and Coulomb’s law 

55. Properties of electrons, protons, and neutrons (relative charge: 0, +1, or -1; relative mass:  

heavy or light; actual mass:  protons and neutrons are each ~1 u (but neutrons are slightly 

heavier than protons) and electrons are 0 u; location in atom – inside or out of nucleus) 

56. Determine charge of a nucleus 

57. Isotope notation (e.g., Carbon-12, 12C, 𝐶6
12 ) 

58. How are isotopes of an element similar and different? 

59. Mass number (A) = number of protons + number of neutrons 

60. Atomic number (Z) = number of protons 



61. Determine the number of protons, electrons, and neutrons in an atom or ion  

62. Ions types (cations and anions), how they form (gain or loss of electrons), relative size 

63. Unit of mass for an atom – atomic mass units (u or amu abbreviation)  

64. Compute average atomic mass of the naturally occurring stable isotopes of an element 

65. Details of Bohr model of the atom (orbits/quantum number n/shell/principle energy level 

and how many electrons fit in each orbit (rule:  2n2))  

66. Light is composed of packets or quanta of energy called photons 

67. Emission of light by excited atoms produces bright line spectra (know difference between 

ground and excited states) 

68. Reading and interpreting bright line spectra and understanding that they show that energy 

states within the atom are quantized (not continuous) since only specific wavelengths of 

light are emitted 

69. Basic understanding of flame test lab – how were the flame colors produced? (same 

process as bright line spectra) 

70. Reading and writing ground state electron configurations for atoms or ions 

71. Reading and writing excited state electron configurations for atoms 

72. Elements with similar properties have similar outer shell electron configurations (aka 

valance shell) 

73. Difference between kernel (core) electrons and valence electrons 

74. Writing Lewis symbols for atoms and ions 

75. Current model of atom is the wave mechanical model where electrons are located in 

orbitals within principle energy levels (n-values); it is not possible to define a specific 

location for a particular electron, but we can describe regions of the atom called 

“orbitals” where there is a high probability of finding an electron; electrons spread out 

around the nucleus in an “electron cloud”. 

76. Nuclear shorthand:  nuclide, nucleon, atomic number, mass number, isotope notation 

77. Identify and write reactions for the five types of spontaneous radioactive decay (alpha, 

beta, gamma, positron, and electron capture); these are also known as natural 

transmutations.   

78. Separation of alpha particles, beta particles, and gamma radiation by electrically charged 

plates 

79. Relative penetration of alpha particles, beta particles, and gamma radiation. 

80. What types of isotopes are unstable (e.g., proton:neutron ratio is on periphery of the band 

of stability, mass number is significantly different from average atomic mass of element 

suggesting isotope is too heavy or too light). 

81. Define transmutation and identify types: radioactive decay (natural) and bombardment of 

a nucleus with a high energy particle (artificial) 

82. Difference between fusion and fission.  

83. In nuclear reactions, matter is often converted into energy (recall: E = mc2, where E is 

energy, m is mass, and c is a constant, the speed of light).  This results in tremendous 

amounts of energy being produced during nuclear reactions compared to chemical 

reactions.  The amount of matter that gets converted into energy is called the mass defect. 

84. Half-life and problems involving half-life   



85. 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐻𝑎𝑙𝑓 𝐿𝑖𝑣𝑒𝑠 (𝑁) =
𝑡𝑖𝑚𝑒 𝑜𝑓 𝑑𝑒𝑐𝑎𝑦

ℎ𝑎𝑙𝑓 𝑙𝑖𝑓𝑒
 

86. Radioactive Isotope Medical Uses 

 60Co (cobalt-60) used for cancer radiation therapy and to kill bacteria in food products  

 226Ra (Radium-226) used in Cancer treatment 

 131I diagnosis and treatment of thyroid disorders 

 11C, 13N, 15O, 18F Positron emission tomography (PET scans) 

 99Tc (technetium-99) used to detect tumors, especially in the brain 

 Other Uses for Radioactive Isotopes 

 14C archaeological dating (of once living things) and organic compounds 

 238U archaeological dating (compare U-238 to Pb-206 ratio) 

 241Am (Americium-241) used in smoke detectors 

 235U nuclear reactors and weapons 

 31P and 14C used as tracers to follow the path of a material in a system (e.g., mapping path 

of carbon in metabolic processes) 

87. Periodic law 

88. Organization of modern periodic table (according to atomic number) 

89. Periodic table terminology (periods, groups/families, main group or representative 

elements, transition elements, inner transition elements, post transition elements) 

90. Special periodic table group names and locations: hydrogen, alkali metals, alkaline earth 

metals, halogens, noble gases; know a few facts about each such as metal or nonmetal, 

relative reactivity, and ion charge (charges or oxidation states can be found in upper 

righthand corner of element box on periodic table in reference packet) 

91. Classification of all elements as metal, nonmetal, or metalloid 

92. Properties of metals, nonmetals, and metalloids 

93. Definition of an allotrope (Carbon allotrope examples: graphite, diamond, buckyballs) 

94. Determine whether element exists naturally as a single atom (free element) or as a 

molecule (molecular element).  The diatomic molecular elements must be memorized: 

“BrINClHOF”   

95. Transition metal characteristics 

96. Periodic table trends and reasoning behind trend: nuclear charge, atomic size, ionization 

energy, metallic character, electronegativity, and reactivity. (Note: values for atomic 

radius, ionization energy, and electronegativity are given on Table S) 

97. Electron sea model for bonding in metals 

98. How electronegativity determines reactivity of metals and nonmetals 

 


