Chemistry Practice Exam #2 

Show all your work.

Always write units in your answer and use the correct number of significant figures.

Avogadro's number (1 mole) is 6.022 x 1023.

You may use a Periodic Table, solubility tables, and the activity series for this exam.

1)
a) How many atoms of oxygen are there in 5.82 g of (NH4)2SO4?

b) What is the percent composition by mass of nitrogen in (NH4)2SO4?

2)
19.50 g of manganese (II) iodide are mixed with 16.78 g of fluorine gas and the following reaction takes place:

2MnI2 + 13F2 ( 2MnF3 + 4IF5
a) What is the limiting reactant (show your work – points are based mostly on your work not your answer)?

b) How many grams of IF5 will be produced?

3)
Answer the following True or False:

a) When an element is oxidized in a chemical reaction, it gains electrons.

b) In an endothermic reaction, the products contain more chemical energy than the reactants.

c) In all stoichiometry problems, you need to know how many moles there are.
d) The limiting reactant is a reaction is always the one with the least number of moles.
e) HClO4 is an example of a strong acid.

4)
a) Aqueous solutions of copper (II) chloride and sodium hydroxide are mixed together.  Write molecular, complete ionic, and net ionic equations for the reaction which occurs.

b) Which one of the following displacement reactions occurs spontaneously?

2Fe(s) + 6HNO3(aq) ( 2Fe(NO3)3(aq) + 3H2(g)

2Ag(s) + CuCl2(aq) ( 2AgCl(s) + Cu(s)

Al(s) + 3NaCl(aq) ( AlCl3(aq) + 3Na(s)

2Au + 2H3PO4 ( 2AuPO4 + 3H2(g)

5)
The reaction from problem 2) is an oxidation-reduction reaction:

2MnI2 + 13F2 ( 2MnF3 + 4IF5
a) Assign oxidation numbers to all atoms in this equation.

b) What atom is being oxidized?

c) What atom is being reduced?

6)
Propane burns in air producing energy according to the following balanced thermochemical equation:

C3H8(g) + 5O2(g) ( 3CO2(g) + 4H2O(l)       H = -2,220 kJ

a) How much energy is produced when 5.000 g of propane is burned?

b) If this 5.000 g sample of propane were burned inside a calorimeter containing 1.000 kg of water at 25.00°C, what would the final temperature of the water be (the specific heat capacity of water is 

4.184 J/g-K)?

7)
a) How many mL of 6.000 M HCl are required to make 250 mL of 0.323 M HCl?

b) If this 250 mL of 0.323 M HCl is titrated with 1.38 M NaOH solution, how many mL of base will need to be added to reach the endpoint?

8)

a) Calculate the standard enthalpy of reaction of the following reaction using the standard heats of formation from Appendix C of the textbook which are reproduced in the table below.

2NH3(g) + 3O2(g) + 2CH4(g) ( 2HCN(g) + 6H2O(g)

Substance

H°f (kJ/mole)
NH3(g)


-46.9
CH4(g)


-74.8
HCN(g)

135.1

H2O(g)


-241.8
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