AP Chamistry Final Exam
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4 Free Response questions, 45 minutes

CALCULATORS MAY BE USED. You will also have a periodic table, equation sheets, and the standard reduction potential table.

Clearly show the method used and the steps involved in arriving at your answers. It is to your advantage to do this, since you may obtain partial credit if you do and you will receive little or no credit if you do not. Attention should be paid to significant figures.

Note: For all questions, assume that the temperature is 298 K, the pressure is 1.00 atmospheres, and solutions are aqueous unless otherwise specified.

Record all your work on this exam; you will only be given credit for answers showing work.
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1. Explain the following using proper bonding principles. Include both substances in your answer.

a) (5 pts) The boiling point of AlN is higher than that of Mg3N2.
b) (5 pts) Magnesium would be a better metal than Cesium to use in electrical wiring.
c) (5 pts) IF2— is nonpolar but AtFClBr is polar. 
d) (5 pts)The bond-bond angle in H2O is 105ᵒ while it is 107.5ᵒ in NH3
e) (5 pts) Solid copper, which is insoluble in water, conducts electricity while solid Cesium Astatide, which is a strong electrolyte soluble in water, does not conduct electricity.

2. Give the formulas to show the reactants and products for the statements. Each of the reactions occurs in aqueous solution unless otherwise indicated. Represent substances in solutions as ions if the substance is extensively ionized. Omit formulas for any ions or molecules that are unchanged by the reaction. In all cases a reaction occurs. WRITE BALANCED NET IONIC EQUATIONS. (i). Answer the question that follows about the reaction (ii).
a) Solid dichlorine heptoxide is added to distilled water.
i)  (4 pts).
i) (1 pt.) What is the oxidation state of Chlorine in dichlorine heptoxide?



b) Pure mercurous chloride is heated in a test tube over a cold Bunsen burner flame.
ii) (4 pts).

iii) (1 pt.) Will the mass remaining in the test tube be larger, smaller, or the same as before the reaction? Explain.

c) Pure astatine is added to a solution of Aluminum Iodide.

i) (4 pts)

ii) (1 pt.) What type of reaction is this?

d) Propanone is burned in air.

i) (4 pts)

ii) (1 pt.) Draw and name one isomer of propanone.

e) A solution of dilute hydroiodic acid is added to a suspension of barium sulfite.

i) (4 pts)

ii) (1 pt.) How would one know that a reaction took place?

3. Noble gases do not usually form compounds, but Radon is an exception. The compounds Radon tetrafluoride and Radon trioxide have the formulas RnF4 and RnO3 respectively.
a) Draw the lewis structures for both molecules.

b) What is the hybridization and molecular geometry present in each of the two molecules?

c) Which of the two molecules will be more soluble in water? Explain using dipole moments.

d) Will RnF4 or RnAt4 be more polar? Justify your answer.

e) Does RnF4 follow the octet rule? Explain why or why not these particles can exist.

f) Explain why NeF4 and HeF4 cannot exist.
g) Draw the lewis structure for perchloric acid.

h) Identify the hybridization and molecular geometry present in the anion.

i) Theoretically, the acid should form when a nonmetal oxide is added to water. Identify this oxide and explain whether or not it can exist. Justify your answer using proper bonding principles.

j) Is Perchloric acid a weak or strong acid? Justify your answer using bonding principles.

4. Lysergic acid diethylamide is the chemical name for LSD, also known as acid on the streets.
a) Combustion of a 4.20 g of LSD produced 11.43 g CO2, 2.92 g H2O, and 1.79 g NO2. Assuming the empirical formula is the same as the molecular formula, what is the molecular formula of LSD?

b) Write a balanced reaction for the combustion of LSD.

c) The Chem God conducted the combustion of another LSD sample in a calorimeter. After combustion, the temperature of the outside air increased by 50ᵒC. If the specific heat of LSD is 760 kJ/g * K and there was 4.20 grams of LSD in the calorimeter, calculate the Q for the combustion of LSD. 
d) Name and draw four isomers of the compound CH3CHClCHFCH3.

e) Name and draw four isomers of the compound C4H10O.
