Name: _______________________

Period:  1  2  3  4  5  6

Semester 1 Review

Atomic Structure and the Periodic Table:

1.  How does the common person’s view of a theory differ from a scientist’s view of a theory?

2.  What is the difference between a hypothesis and a prediction?

3.  In what ways was the Create-a-Table activity similar to how Mendeleev and other early scientists ordered the periodic table?

4.  How were you able to determine characteristics of the missing element Germanium?

5.  Complete the chart below about the five different models of the atom:

	Model
	Drawing
	What does this model tell us about the structure of the atom?

	Dalton
	
	

	Thomson
	
	

	Rutherford
	
	

	Bohr
	
	

	Quantum
	
	


ANSWER THE FOLLOWING IN COMPLETE SENTENCES:

6.  How do you determine the number of protons in an atom?
7. How do you determine the number of electrons in an atom?
8.  How do you determine the number of neutrons in an atom?

9.  Write the nuclear reaction if uranium-238 undergoes alpha decay:

10.  Explain what happens to the nucleus during alpha decay.

11.  Write the nuclear reaction if uranium-235 undergoes beta decay:

12.  Explain what happens to the nucleus during beta decay.

13. Complete the following chart:

	Element
	Atomic Number
	Atomic Mass
	Number of Protons
	Number of Electrons
	TWO Possible Mass Numbers
	Possible Number of Neutrons
(2 numbers)

	Mercury, Hg
	
	
	
	
	
	

	Antimony, Sb
	
	
	
	
	
	


14.  Label the isotope notation below and explain what each represents:
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15.  Complete the following chart:

	Element
	Atomic Number
	Atomic Mass
	Number of Protons
	Number of Electrons
	TWO Possible Mass Numbers
	Possible Number of Neutrons
(2 numbers)

	Copper, Cu
	
	
	
	
	
	

	Rubidium, Rb
	
	
	
	
	
	


16.  A radio-isotope has a half-life of 7 years. How much of a 42-gram sample of this radioisotope remains at the end of 21 years?
17.  A mass of colbalt-60 in a sample is found to have decreased from 0.800 g to 0.200 g in a period of 20.5 years. From this information, calculate the half-life of cobalt-60. 
18.  Provide the following information for element number 26.

a.  the element’s name and symbol: ______________________________
b.  the number of protons: ______________________________
c.  the number of total electrons: ______________________________
d.  number of valence electrons: ______________________________
e.  names of other elements with similar properties: ______________________________
f.  full electron configuration: ______________________________
g.  shorthand electron configuration: ______________________________
Bonding:
19.  During the water testing lab, how did you determine which ions were in the tap water?

20.  Fill in the chart below using the periodic table:

	Element
	Lewis Dot Structure
	Number of Paired Electrons
	Number of Unpaired Electrons
	Number of Electrons Gained or Lost to Achieve an Octet
	Element Written as an Ion
	Cation 

or 

Anion

	K


	
	
	
	
	
	

	Be

	
	
	
	
	
	

	O

	
	
	
	
	
	


21.  Fill in the chart below to show the transfer of electrons when calcium and phosphorous form an ionic bond. Then write the resulting chemical formula.
	
	# of valence electrons
	Dot Diagram
	Will it lose or gain electrons? How many?

	Calcium (Ca)
	
	
	

	Phosphorous (P)
	
	
	

	Chemical Formula 
	
	
	


22.  
	Elements
	Cation
	Anion
	Compound
	Name

	sodium + fluorine
	
	
	
	

	Aluminum + oxygen
	
	
	
	

	strontium + nitrogen 
	
	
	
	

	beryllium + chlorine
	
	
	
	


23.  
	
	Anion
	Total negative charge in compound
	Total positive charge in compound
	 Cation
	Name

	MnF2
	
	
	
	
	

	PbCl2
	
	
	
	
	

	PbS
	
	
	
	
	

	MnCl2
	
	
	
	
	


	
	Cation
	Anion
	Formula

	tin (IV) iodide

	
	
	

	iron (III) nitride
	
	
	

	copper (II) bromide

	
	
	

	chromium (III) oxide
	
	
	


24. 
25.  copper (II) phosphate


_________________________
26.  rubidium chloride



_________________________
27.  ammonium nitride


_________________________
28.  Fe(NO2)3




_________________________
29.  Be3(PO4)2




_________________________
30.  PbS2




_________________________

Chemical Reactions and Stoichiometry

31.  What is the law of conservation of mass?

32.  Why must equations be balanced?

Balance the following chemical equations:

33.  ____BaBr2 + ____Na3PO4  →  ____Ba3(PO4)2 + ____NaBr

34.  ____Mg3N2  +  ____H2O   →  ____Mg(OH)2 + ____NH3   

35.  ____Na2CO3  +  ____HCl  →   ____NaCl + ____H2O + ____CO2
Identify the reaction type and write the products. 

36.  C6H14 +  O2 →




Type of reaction:
_________________________

Products:  C6H14 +  O2 →_________________________

37.  AgNO3 + Ni → 

Type of reaction:
_________________________

Products:  AgNO3 + Ni →_________________________
38.  Ca3(PO4)2+ Na2CO3 → 

Type of reaction:
_________________________

Products:  Ca3(PO4)2+ Na2CO3 →_________________________

39.  NaCl → 

Type of reaction:
_________________________

Products:  NaCl →_________________________

40.  Sr +  O2 → 

Type of reaction:
_________________________

Products:  Sr +  O2 →_________________________

41.  Calculate the molar mass of the following compounds:

a.  Mg(C2H3O2)2
b.  H3PO4
42.  Determine the number of moles in the following quantities:

a.  30 g of Mg(C2H3O2)2

b.  65 g of H3PO4
43.  Determine the number of grams in the following quantities:


a.  2.5 moles of Mg(C2H3O2)2

b.  0.5 moles of H3PO4
Reaction Kinetics
44.  List the three requirements that MUST be met in order for a reaction to occur between two reactants:

45.  What effect does each of the following have on the rate of a reaction? Explain your reasoning.
a.  Switching from a powder reactant to a solid block of the same reactant

b.  Adding more of a reactant

c.  Keeping the temperature constant using a water bath

46.  6.0 g of Mg reacts with HCl in two different experiments. The reaction for both was:

Mg  +  2HCl   →   MgCl2 +  H2
In the first experiment, it took 6.2 minutes for all the Mg to react. In the second experiment, it took 10.8 minutes for all the Mg to react. What are some possible explanations for the change in rate in the second experiment?
47.  Using a drawing, explain how increasing the surface area increases the rate of a reaction.
48.  Draw an energy diagram on the axes below using the given information. Be sure to include labels and units on both the x-axis and y-axis.

Potential energy of reactants = 400 kJ/mole

Activation energy = 75 kJ/mole

Potential energy of products = 150 kJ/mole
49. Is this reaction exothermic or endothermic? Explain your answer using evidence from the graph.
50.  Draw an energy diagram on the axes below using the given information. Be sure to include labels and units on both the x-axis and y-axis.
Activation Energy = 200 kJ/mole

Energy Change = 50 kJ/mole

Reaction is endothermic
51.  Use the data table below to answer questions about the reaction F  +  G  (  H
	Trial
	[F]
	[G]
	Rate (M/s)

	1
	2.0
	1.5
	5

	2
	4.0
	3.0
	20

	3
	4.0
	1.5
	20


a. What trials do you use to determine the effect of [F] on the reaction rate?

b. What is the rate order (the exponent) with respect to [F]?
c. What trials do you use to determine the effect of [G] on the reaction rate?

d. What is the rate order (the exponent) with respect to [G]?
e. What is the rate law for this reaction?
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