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1. What are the rules for addition/subtraction and multiplication/division with significant figures?
1. What are the key components to the atomic models of Democritus, Dalton, Thomson and Rutherford, Bohr, and Schrodinger?
1. What are the named families on the periodic table?
1. Distinguish between an isotope and an allotrope.
1. What are the periodic trends in ionization energy, electronegativity, electron affinity, atomic radius and reactivity?
1. Write the electron configurations for the following atoms and ions:
5. Ti	d.Ti+2
5. Cl-1	e. Cu2+
1. Distinguish between heat and temperature.
1. Draw a heating curve for water. Identify the phase present in each region, and label the curve with Hfus, Hvap. What would you need to know in order to obtain values for the specific heat of the three phases and for the phase change enthalpies?
1. Draw a phase diagram for a substance. Indicate on the diagram how you’d determine the normal boiling point and freezing point for the substance.
1. Draw the Lewis structures for the following compounds: CH3NH2, HCN, CH2NH
9. Which one would have the shortest bond between carbon and nitrogen? 
9. Which one would have the weakest bond between carbon and nitrogen? 
9. What is carbon’s hybridization in each compound?
9. What is the H-C-N bond angle in each compound?
9. All three compounds are polar. Indicate on each structure the direction of the dipole moment. Which compound would you expect to have the largest dipole moment AND WHY??
1. List the seven diatomic elements and draw Lewis dot diagrams for each.
1. Distinguish between polar covalent, pure covalent, covalent network, metallic and ionic bonding. Please specify how the bonding differs from an electronic perspective.
1. When does it become necessary to utilize resonance structures to describe bonding?
1. What are the five basic molecular geometries? What is the hybridization of the central atom for each?
1. List the six intermolecular forces from strongest to weakest. Why is it important to determine whether the molecules are polar or nonpolar when discussing intermolecular forces?
1. A hydrate of iron carbonate contains 36.8% Fe, 7.9% C, and 2.7% H. What is the formula of the hydrate? What is the oxidation number of the iron in this compound?
1. What is the essential difference between an electrolyte and a nonelectrolyte? What is the experimental technique for determining whether an electrolyte is present or not?
1. 450. grams of zinc metal reacts with 600. grams of copper(II) nitrate to produce zinc nitrate and 165 grams of copper metal.   Write a balanced reaction and calculate the percent yield of this reaction.
1. My favorite molecular compound consists of 0.409 g of C, 0.046 g of H, and 0.545 g of O.   
0. What is the percent composition of this compound?
0. What is the empirical formula of the compound?
0. If 0.00246 mole of the compound has a mass of 0.43326 g, what is the molecular formula of the compound?

1. The overall reaction for commercial heat packs can be represented as:
4Fe(s)  +  3O2(g)    2Fe2O3(s) 	H = -1652 kJ
19. How much heat is released when 1.00 mole of Fe2O3 is produced?
19. How much heat is released when 1.00 g iron is reacted with excess O2?
19. How much heat is released when 10.0 g Fe and 2.00 g O2 are reacted?


1. Given the following data
2O3(g) → 3O2(g)				H = -427 kJ
O2(g) → 2O(g)					H = +495 kJ
NO(g) + O3(g) → NO2(g) + O2(g)		H = -199 kJ
Calculate the H for the reaction
NO(g) + O(g) → NO2(g)

1. Use principles of atomic structure and/or chemical bonding to answer each of the following using the table below.
	
	Ionization Energy (kJ/mol)

	
	First
	Second

	K
	419
	3,050

	Ca
	590
	1,140








(a)	The radius of the Ca atom is 0.197 nanometer; the radius of the Ca2+ ion is 0.099 nanometer. Account for this difference.
 (b)	The lattice energy of CaO(s) is -3,460 kilojoules per mole; the lattice energy for K2O(s) is -2,240 kilojoules per mole. Account for this difference.
(c)	Explain the difference between Ca and K in regard to
(i)	their first ionization energies,
(ii)	their second ionization energies.
(d)	The first ionization energy of Mg is 738 kilojoules per mole and that of Al is 578 kilojoules per mole. Account for this difference.

26. Using principles of chemical bonding and/or intermolecular forces, explain each of the following.
(a)	Xenon has a higher boiling point than neon has.
(b)	Solid copper is an excellent conductor of electricity, but solid copper chloride is not.
(c)	SiO2 melts at a very high temperature, while CO2  is a gas at room temperature, even though Si and C are in the same chemical family.
(d)	Molecules of NF3 are polar, but those of BF3 are not.

27. Calculate the standard enthalpy of formation of CuO (s):  ΔH°f  (H2O {l} = -258.8kJ) 
		CuO (s) +  H2 (g)  Cu (s)  +  H2O (l)   ΔH°  = -129.7 kJ


