Name _________________________________________ Due Date: January _____, 2012
Chemistry 531 Midterm Review Chapters 3-9 and 24
This is to be used as a guide to help you study for the midterm. You should still be reviewing class notes, handouts, quizzes, etc. Be sure to study all vocabulary terms from the chapters as well. If there is something you are having trouble with you need to go back into that chapter and review it in more depth.  
Chapter 3:  Matter - Properties and Changes - 
1. States of Matter Compare and Contrast  Be sure to include shape, volume, compressibility, speed of particles, what happens when the substance is heated, a picture of the, and real life examples.
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	Physical properties
	Chemical properties

	definition
	
	

	examples
	
	


	
	Physical Changes
	Chemical Changes

	definition
	
	

	descriptive words or examples
	
	


2.  What is the law of conservation of mass?
3. Compare and contrast heterogeneous and homogeneous mixtures and be sure to include examples.

4. Understand how to separate mixtures through the following processes:

a. chromatography

b. distillation

c. filtration

d. sublimation
5. Compare and contrast elements and compounds.
6. Compare and contrast matter and a substance?

Chapter 4:  The Structure of an Atom - 
7. Who was the first person to propose the idea of an atom?
8. What is an atom?
9. Complete the following chart:

	Subatomic particle
	charge
	mass (amu)
	location
	discovered by
	How was it discovered – experiment 

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


10. What is an atomic mass unit?
11.               Thomson model 



 Rutherford model

12. Label the following element – know what each word means and how to use that information


13. What does potassium-39 indicate? Define this term.

14. Calculate the atomic mass for silicon:

	Mass Number
	Exact Weight
	Percent Abundance

	28
	27.976927
	92.23

	29
	28.976495
	4.67

	30
	29.973770
	3.10


	
	Element
	Symbol
	Atomic #
	# protons
	# electrons
	# neutrons
	Ion charge

	137       2+

56Ba
	
	
	
	
	
	
	

	32        2-

16S
	
	
	
	
	
	
	

	115        3+

49In
	
	
	
	
	
	
	


Chapter 24 - 
	15.  Write a nuclear equation for the alpha decay of
244       

94 Pu


	b. Write a nuclear equation for the beta decay of

146      

62 Sm


16. . Bandages can be sterilized by exposure to gamma radiation from cobalt-60, which has a half-life of 5.27 years. How much of a 150.0 mg sample is left after three half-lives? 

Chapter 5 Electrons in Atoms: 
17.  What are the three characteristics of waves – also be able to define and recognize.

18. What colors are present on the electromagnetic spectrum?

a. What color has the longest wavelength?

b. What color has the shortest wavelength?

19. Know the electromagnetic spectrum in order from longest wavelength to shortest wavelength.
Use the following information to help you. (Watch your exponents and remember your hints!)


C = 3.00 x 108 m/s   
 ( = c/(

(= c/(


E = hv 

h = 6.626 x 10-34 J s
20.  If a light particle has a wavelength of 621 nm what is its energy?  

21. If a light particle has a frequency of 4.19 x 1014 /s what is its energy? 

22. What is the speed of light?
23. What does the quantum mechanical model state?

24.  What is Bohr’s model of the atom? And what limitations does it have?
25. What two “states” can electrons be found in?
26. Please complete the following table

	Element
	# electrons
	Electron Configuration
	Noble Gas Configuration

	Calcium
	
	
	

	Iron
	
	
	

	Argon
	
	
	

	Silicon
	
	
	


27. How many energy levels are there?

28. How many electrons can each orbital hold?

29. How do the electrons spin?

30.   What shape does each sublevel have?  
s - 



P -





31. Complete the following table:

	Principle Quantum number (n)
	Sublevels present
	# of orbitals in energy level
	# of electrons in energy level

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	


know where the sublevels are on the periodic table
Chapter 6 – The Periodic Table and Periodic Law - 
32. Who came up with the first periodic table?

33. How did Moseley organize the periodic table?

34. Define periodic law.

35. The rows are called __________________ while the columns are called ____________.

36. Complete the following table:

	group
	group name
	location (left, right, middle)
	# valence e-
	reactive or stable
	gain or lose e-

(include #)

	1
	
	
	
	
	

	2
	
	
	
	
	

	3-12
	
	
	
	
	

	17
	
	
	
	
	

	18
	
	
	
	
	


	
	Metals
	Metalloids
	Nonmetals

	location
	
	
	

	properties (at least 5)
	
	
	


37. What are the names of the 4 blocks on the periodic table? _________________
38. What groups are considered to hold the valence electrons? _____________
39. Which group(s) has 2 valence electrons? _______________

40. Which group(s) has reactive elements? ________________

41. Which block(s) has transition metals? ______________

42. Which block(s) has inner transition metals? ______________

43. Define the following words: 
a. Ionization energy

b. Electronegativity

c.  Octet rule

44. On a periodic table label the following: 

a. Noble gases, alkali metals, halogens, alkaline earth metals, transition metals, inner transition metals

b. Trends for atomic radius, ionic radius, ionization energy, electronegativity
c. Valence electron # for each group
d. Ion charge for each group

45. What happens to ionization energy as more and more electrons are removed?
46. What gives the entire periodic table its organization?
Chapter 7 Ionic Compounds and Metals - 
47. Define an ionic bond (how it forms and what atoms are involved).

48. Give the formula or name the compound:

	
	Calcium sulfate

	Cu(NO3)2
	

	NaClO
	

	
	mercury (II) phosphate

	
	potassium chloride

	FeCO3
	

	
	Barium sulfide


49. List the properties of ionic compounds.

50. Draw the Lewis Dot Structures for the following elements

Ca

S

Li

Ga

 Sb

Xe

51. What are the oxidation numbers for the following elements:

a. Ca ________

b. N __________
c.  B _________ 
d. S ________

52.  List the properties of metal compounds.
53. Explain the electron sea model.
Chapter 8: Covalent Bonding – 
54. Define covalent bond (how it forms and what atoms are involved).
55.  Name the diatomic elements.
56.  What are the three different types of covalent bond? (Include bond strength and length)

57. Give the formula or name the compound – know all prefixes
	SiF4
	

	N2S3
	

	HBr8
	

	
	Diboron heptahydride

	
	Sulfur hexachloride

	
	Diphosphorus decaoxide


58.  Draw a Lewis Structure for the following compounds:

a. NH4+




b. NO3-




c. CO2
59.  Compare and contrast polar and nonpolar bonds (be able to calculate too)

60.  List the five shapes of molecules and know which shapes are polar and nonpolar.
61.  Name the acid 



Give the formula

a. HBr ______________________
c. phosphorous acid __________
b. H2SO4 ____________________
d. nitric acid ______________

Chapters 9 - 
62. What are the components of a chemical reaction?
63. What are the five types of reactions – understand how to recognize each type and what is happening.
64.  What is the shorthand to indicate a(n):

a. gas ___________
 b. liquid ____________ c. solid _________
 d. aqueous __________
65.  Balance the following equations:

a. ___ CH4 +  ___O2  (  ___ CO2  +  ___ H2O
b. ____ FeO3 + _3_ CO ( ____ Fe  + ____ CO2 (hint included, need to finish)
66. Using the activity series predict if the reaction will occur and complete it, if not write NO REACTION.
a. Br2 (aq) + NaI (aq)  (
b. Fe + Pb(NO3)2 ( 

c. CaBr2 + Cu (
	Complete the reaction if possible
	NaOH(aq) + Fe(NO3)3(aq) ( 


	Complete ionic equation
	

	Net ionic equation
	

	Spectator Ions
	


Chapter 2 Analyzing Data

67. What are the seven base units in SI and what do they measure?

a.





e. 

b.





f.

c.





g. 

d.

68. You have measured the temperature of an unknown substance to be 45oC.  What is that temperature equivalent to in Kelvin?

69. What is the equation for density?

70. A piece of wood has a volume of 27 cm3 and a mass of 18 grams.  What is its density?

71.  Express the following numbers in scientific notation using sig figs:

a. 60325 _________________________

b. 0.00032 ________________________

c. 1936.56 ________________________

72. Express the following numbers in regular notation using sig figs:

a. 3.23 x 104 __________________________

b. 5.62 x 10-3 _________________________
73. Complete the following calculations using sig figs:

a. 2.35 x 102  + 5.3 x 102 =

____________________________

b. 6.203 x 103 - 4.23 x 102 =
_____________________________

c. 5.12 x 105  x   3.2 x 104= 
_____________________________

d. 8 x 104  /   4 x 102   =

_____________________________

74. Complete the following conversions: 

e. 340 m = ? km __________________________________

f. 654 kg = ? mg __________________________________

g. 5 L = ? cL ______________________________________

75. Compare and contrast accuracy and precision.  Give an example.

76. While in the lab you calculate the mass of your substance to be 5.2 grams.  The accepted value is 5.0 grams.  What is your percent error?
77.                                        What is the length of the line? __________________ cm
(assume it begins at zero)

SOLID





			      GAS








LIQUID



































                                                           





6


C


Carbon
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