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Question 1
Name the following compounds:

(i) N2O5

Dinitrogen pentoxide

(ii) AlBr3

Aluminum bromide

(iii) NH4Cl

Ammonium chloride

(iv) CaCO3

Calcium carbonate

(v) PCl3

Phosphorus trichloride

Question 2
Write formulas for the following compounds:

(i) carbon tetrachloride

CCl4

(ii) calcium hydroxide

Ca(OH)2

(iii) hydrochloric acid

HCl

(iv) sodium sulfate

Na2SO4

(v) lead(II) nitrate

Pb(NO3)2

Question 3
Calcium oxide (CaO) is produced by decomposition of calcium carbonate (CaCO3) as follows.
CaCO3(s)   →   CaO(s)  +  CO2(g)
How many grams of CaO can be produced from 788 g of CaCO3?

MM CaCO3 = 40.08 + 12.01 + 48.00 = 100.09 g/mol

MM CaO = 40.08 + 16.00 = 56.08







Question 4

(a) Balance the following chemical equations.

(i)  Al(s)    +    Fe2O3(s)      →     Fe(s)    +    Al2O3(s)

2Al(s)    +    Fe2O3(s)      →     2Fe(s)    +    Al2O3(s)


(ii) CaF2(s)    +     H2SO4(aq)       →      CaSO4(s)    +    HF(g)

CaF2(s)    +     H2SO4(aq)       →      CaSO4(s)    +    2HF(g)



(b) State the type of chemical reaction of each of the following. Do not classify them as redox or nonredox.

(i)  Cr2O3(s)  +  2Al(s)   →   2Cr(s)  +  Al2O3(g)

Single replacement

(ii)  2C6H6(l)    +    15O2(g)     →     6H2O(l)    +    12CO2(g)
 
Combustion   

(iii)  2NaOH(aq)    +    H2SO4(aq)     →     Na2SO4(aq)   +   2H2O(l)

Double replacement

Question 5
(a) Briefly explain oxidation and reduction.

Oxidation is loss of electrons and reduction is gain of electrons

(b) Assign oxidation numbers to all species in the following.

(i) Cr2O3

O = -2 and Cr = +3 
2x + 3(-2) = 0, x = +3

(ii) Cr2O72-

0 = -2 and Cr = +6
2x + 7(-2) = -2, x = +6

(c) Identify the reducing agent and the oxidizing agent in the redox reaction below. Explain your reasoning.
H2O(g)    +     CH4(g)      →      CO(g)     +     3H2(g)

H = +1		H = +1		O = -2		H = O
O = -2		C = -4		C = +2
CH4 is oxidized implies reducing agent
H2O is reduced implies oxidizing agent 

Question 6
In an experiment performed in the laboratory, 44.0 g NH3 is mixed with excess O2, and 73.1 g of NO is isolated. Given the following equation, what is the percent yield?
4NH3  +  5O2   →   4NO  +  6H2O

Excess O2 implies limiting reactant is NH3













Question 7
Given the following reaction, determine the limiting reactant and the theoretical yield if 4.40 g Al is combined with 12.0 g Cl2.
2Al  +  3Cl2   →   2AlCl3

Al




Cl2



Limiting reactant = Cl2

Theoretical yield = 15.0 g AlCl3






Question 8
A 39.6-mL sample of gas is trapped in a syringe and heated from 27 oC to 127 oC. What is the new volume (in mL) in the syringe if the pressure is constant? 


P is constant 
T1 = 27 oC = 300 K, V1 = 39.6 mL = 0.0396 L, 
T2 = 127 oC = 400 K, V2 = ?













Question 9
A sample of hydrogen gas is in a 2.33-L container at 745 torr and 27 oC. Express the pressure of hydrogen, in atm, after the volume is changed to 1.22 L and the temperature is increased to 100 oC.

T1 = 27 oC = 300 K, P1 = 745 torr, V1 = 2.33 L, 
T2 = 100 oC = 373 K, P2 = ? atm, V2 = 1.22 L


















Question 10
(a) What is the total pressure (in atm) in a container that holds 1.22 atm of hydrogen gas and 4.33 atm of argon gas?

PT = 1.22 atm  +  4.33 atm  =  5.55 atm



(b) A flask contains 3.11 mol Ne and 1.02 mol Ar. Find the partial pressure (in torr) of each gas if the total pressure in the flask is 209 torr.

Total moles = 3.11 + 1.02 = 4 13 mol








Bonus
The active ingredients of an antacid tablet contained only magnesium hydroxide and aluminum hydroxide. Complete neutralization of a sample of these active ingredients required the addition of hydrochloric acid to form chloride salts. Write balanced chemical equations for the reactions between the active ingredients and hydrochloric acid.


Mg(OH)2  +  2HCl  →  MgCl2  +  2H2O

Al(OH)3  +  3HCl  →  MgCl3  +  3H2O
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