Chapter 1
1.018 Chlorine is used to disinfect swimming pools. The accepted concentration for this purpose is 1ppm chlorine, or 1 g of chlorine per million grams of water. Calculate the volume of a chlorine solution(in milliliters) a homeowner should add to her swimming pool if the solution contains 6.0 percent chlorine by mass and there are 2.0 x 1014 gallons of water in the pool. (1 gal=3.79 L; density of liquids=1.0g/mL)

1.3x1013 mL of solution



Copper has a density of 8.96 g/cm³, what is its density in kg/m3?
8.96x103 kg/m3


Chapter 2
Name the following compounds:
Li2S- Lithium Sulfide, Mg(ClO)2-Magnesium Chlorite, SO3- Sulfur Trioxide, BF3- Boron Trifluoride, HNO2- Nitrous acid, H3PO4-Phosphoric Acid, H2PO4—Dihydrogen Phosphate
I ate something that made me sick
The snake bite was venomous 



What is the average atomic mass of Lithium if 7.42% exists as 6Li (6.015 g/mol) and 92.58% exisits as 7Li (7.016 g/mol)?
6.941 g/mol


Chapter 3
Balance the following equation: 
2 Ca3(PO4)2(s) + 6 SiO2(s) + 10 C(s) → 6 CaSiO3(s) + P4(s) + 10 CO(g)



This reaction is performed with 80.00 g Ca3(PO4)2, 45.00 g SiO2, and 16.00 g C. If 50.24 g CaSiO3 were produced in the reaction, what is the percent yield?

57.75% yield




Chapter 4
For each reaction below, (a) predict the products if not given, (b) balance the reaction and include phase labels (use solubility rules), and (c) name the type of reaction taking place.
1. Potassium phosphate (aq) and zinc nitrate (aq)
a. 2 K3PO4(aq) + 3 Zn(NO3)2 (aq) → 6KNO3 (aq) + Zn3(PO4)2 (s) Precipitation reaction
2. Barium hydroxide (aq) and acetic acid (aq)
a. Ba(OH)2 (aq) + 2CH3COOH (aq) → 2H2O (l) + Ba(CH3COO)2 (aq) Acid base neutralization
3. Cu + 2 HNO3 → Cu(NO3)2 + H2
a. Oxidation-Reduction reaction
Write the ionic and net ionic equation for #1 in the previous problem
Ionic: 6 K+ (aq) + 2 PO43- (aq) + 3 Zn2+ (aq) + 6 NO3- (aq) → 6 K+ + 6 NO3- + Zn3(PO4)2 (s)
Net Ionic:  2 PO43- (aq) + 3 Zn2+ (aq) →  Zn3(PO4)2 (s)


Balance the following REDOX reactions in acidic solution. What atom is oxidized and what atom is reduced?
	Fe2+(aq) + NO2-(aq) → Fe3+(aq) + NO(g)
2H+ + NO2- + Fe2+ → Fe3+ + NO + H2O
Fe: oxidized
N: reduced

	H2C2O4(aq) + MnO4-(aq) → CO2 (g) + Mn2+ (aq)
6 H+ + 5 H2C2O4 + 2 MnO4- → 10 CO2 (g) + 2 Mn2+ (aq) + 8 H2O
Mn: reduced
C: oxidized










How many grams of KI (in grams) is needed to prepare 750 mL of 3.4 M solution?
423.3 g KI


What is the new molarity of the KI solution if it is diluted with 530 mL of water?
1.99 M
Chapter 5
Determine the amount of heat in kJ given off when 1.26x104 g NO2 are produced according to the equation:
2NO(g) + O2(g) → 2NO2(g)       ΔH= -114.6 kJ/mol
-1.57x104 kJ heat

What mass of water in kg can be heated from 5.5⁰C to 55.0⁰C by 9.09*1010 J?
4.4x105 kg


Calculate the amount of heat liberated (in kJ) from 366 g of mercury when it cools from 77.0°C to 12.0°C. The specific heat of mercury is 0.140 J/g °C.
-3.33 kJ





Given: 				                 (kJ/mol)
6CO2(g)+6H2O(l)→C6H12O6(s)+6O2(g)      ΔH=2801.6
C6H12O6(s)→2CO2(g)+2CH3CH2OH(l)           ΔH=-68.0
2CH4(g)+O2(g)→CH3CH2OH(l)+H2O(l)       ΔH=-413.9
Calculate the enthalpy change of the following reaction using Hess’s Law:
	CO2(g)+2H2O(l)→CH4(g)+2O2(g)
ΔH= 890 kJ/mol



Chapter 18
With which of the following does entropy decrease?
	A. I2 (s) → I2 (g)
	B. Water boils
	C. 2Ag+ + SO4-2 → Ag2SO4 (s)
	D. Sugar is dissolved in coffee

The following reaction is endothermic: 2SO4 (g) → 2SO2 (g) + O2 (g) Make a prediction:
	A. spontaneous at all temperatures
	B. Non-spontaneous at all temperatures
	C. Spontaneous at low temperatures
	D. Spontaneous at high temperatures



Calculate ΔG at 25 C and 2000 C for the following reaction: 
	CH4(g) + 2O2 (g) → CO2(g) + 2 H2O (g)
ΔG at 25 C: -800.8 kJ/mol
ΔG at 2000 C: -790.4 kJ/mol








Chapter 6/7
Blue light has a frequency of about 7.5 X 1014 Hz. Calculate the energy (in J) of a single photon associated with this frequency.

5.0x10-19 J

Calcuate the frequency (Hz) and wavelength(nm) of the emitted photon when an electron makes a Paschen series transition in a hydrogen atom from the n=6 level
1094 nm and 2.742x1014



7.32 A hydrogen-like ion is an ion containing only one electron. Calculate the ionization energy (in kJ/mol) of the He+ ion. 
5.525x103 kJ/mol 



	Quantum Numbers
	
	

	Principle quantum number(n)
	Designates size of orbital
	n=1,2,3,4,…. ∞

	Angular momentum quantum number(L)
	Describes the shape of the atomic orbital
	L= 0,1,2….(n-1)

	Magnetic quantum number
	Describes the orientation of the orbital
	mL= -L, … 0 …, +L

	Electron Spin Quantum number
	Denotes if the electron is spin up or spin down 
	ms= + ½ or – ½




6.59 An electron in an atom is in the n=3 quantum level. List the possible values of l and ml it can have
L= 0, 1, 2 
ML: -2, -1, 0, 1, 2
1. Atomic radius increases as we go down a group
2. Atomic radius decreases as we go left to right across the periodic table
3. Ionization energy decreases as we go down a group
4. Ionization energy increases as we go left to right across the periodic table
5. Electron Affinity decreases as we go down a group
6. Electron Affinity increases as we go left to right across the periodic table


Chapters 8/9
Draw the best Lewis structure and give the name of the electron domain geometry, the molecular geometry, and hybridization of the central atom for the following:
NI3: Electron Domain: tetrahedral, Molecular: Trigonal pyramid, Hybridization: sp3
 BrF5: Electron Domain: octahedral, Molecular: square pyramid, Hybridization: sp3d2
 ClF4+: Electron Domain: Trigonal Bipyramid, Molecular- see-saw, Hybridization: sp3d




For the reaction 2C2H6 + 7O2 → 4CO2 + 6H2O, calculate the enthalpy of reaction using bond energies.
2759.1 kJ/mol

Draw three resonance structures for the isocyanate ion (NCO-), and determine the formal charges in each resonance structure.



N: -2						N: -1					N: 0
O: 1						O: 0					O: 2
C: 0						C: 0					C: -1
[bookmark: _GoBack]Fill in the molecular orbital diagram for NF
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