Osukuuni Practice Questions

CHEM 1211

Aqueous Solutions

1. Differentiate between the following:

a) species reduced versus the reducing agent.

b) species oxidized versus the oxidizing agent.

c) oxidation state versus actual charge.

a) Reduced species: decrease in oxidation number

    Reducing agents: increase in oxidation number (oxidized species)

b) Oxidized species: increase in oxidation number

    Oxidizing agents: decrease in oxidation number (reduced species)

c) Not the same. Magnitude is the same for monatomic ions.

    Oxidation state (number): sign comes before number (+n or –n).

    Actual charge: number comes before sign (n+ or n-).

2. Calculate the molarity of each of the following:

a) A 5.623-g sample of Na2CO3 is dissolved in enough water to make 250.0 mL of solution.
b) A 0.452 g sample of KMnO4 is dissolved in enough water to make 500.0 mL of solution.

a) moles Na2CO3 = (5.623 g) x (1 mol Na2CO3/105.99 g Na2CO3) = 0.05305 mol

    molarity = moles/volume = (0.05305 mol/ 0.2500 L) = 0.2122 M

b) moles KMnO4 = (0.452 g) x (1 mol KMnO4/158.04 g KMnO4) = 0.00286 mol

    molarity = moles/volume = (0.00286 mol/ 0.5000 L) = 5.72 x 10-3 M

3. What mass of KOH is contained in 125.0 mL of a 0.225 M KOH solution?

     mol KOH = molarity x volume = 0.225 M x 0. 1250 L= 0.0281 mol KOH

     mass KOH = (0.0281 mol) x (56.11 g KOH/1 mol KOH) = 1.58 g KOH
4. What volume of 0.30 M AgNO3 solution can be prepared from 0.98 g AgNO3 sample?

    mol AgNO3 = (0.98 g AgNO3) x (1 mol AgNO3/169.88 g AgNO3) = 5.8 x 10-3 mol
    volume solution = moles/molarity = (5.8 x 10-3 mol)/(0.30 M) = 0.019 L

5. How would you prepare 2.50 L of a 0.250 M solution of the following:
a) HCl from a 15.8 M stock solution.

b) HNO3 from a concentrated 18.0 M solution.

    M1V1 = M2V2
    (15.8 M)(V1) = (0.250 M)(2.50 L)

    V1 = 0.0396 L = 39.6 mL

    Put 39.6 mL of 15.8 M stock solution into a 2.50 L volumetric flask and dilute to the    

    mark with distilled water. 

b) M1V1 = M2V2
    (18.0 M)(V1) = (0.250 M)(2.50 L)

    V1 = 0.0347 L = 34.7 mL

    Put 34.7 mL of 18.0 M stock solution into a 2.50 L volumetric flask and dilute to the    

    mark with distilled water.
6. What concentration of solution would be produced if enough water is added to 4.50 mL of 12.5 M NaOH stock solution to make:

a) 250.0 mL of dilute solution.
b) 500.0 mL of dilute solution.
a) M1V1 = M2V2
    (12.5 M)(4.50 mL) = (M2)(250.0 L)

    M2 = 0.225 M

b) M1V1 = M2V2
    (12.5 M)(4.50 mL) = (M2)(500.0 L)

    M2 = 0.113 M

7.Write the complete ionic and net ionic equations for the following chemical equations:
a) AgNO3(aq)  +  NaBr(aq)  →  AgBr(s)  +  NaNO3(aq)

b) 2HBr(aq)  +  Ba(OH)2(aq)  →  2H2O(l)  +  BaBr2(aq)

c) CaS(aq)  +  2HBr(aq)  →  CaBr2(aq)  +  H2S(g)
d) MgCO3(s)  +  H2SO4(aq)  →  MgSO4(aq)  +  H2O(l)  +  CO2(g)

e) Ni(NO3)2(aq)  +  2NH4OH(aq)  →  Ni(OH)2(s)  +  2NH4NO3(aq)
f) HCl(aq)  +  NaOH(aq)  →  NaCl(aq)  +  H2O(l)  

a) Ag+(aq) + NO3-(aq)  +  Na+(aq) + Br-(aq)  →  AgBr(s)  +  Na+(aq) + NO3-(aq)

    Ag+(aq) + Br-(aq)  →  AgBr(s)
b) 2H+(aq) + 2Br-(aq)  +  Ba2+(aq) + 2OH-(aq)  →  2H2O(l)  +  Ba2+(aq) + 2Br-(aq)

    2H+(aq) + 2OH-(aq)  →  2H2O(l)  


c) Ca2+(aq) + S2-(aq)  +  2H+(aq) + 2Br-(aq)  →  Ca2+(aq) + 2Br-(aq)  +  H2S(g)

    S2-(aq)  +  2H+(aq) →  H2S(g)

d) MgCO3(s)  +  2H+(aq) + SO42-(aq)  →  Mg2+(aq) + SO42-(aq)  +  H2O(l)  +  CO2(g)

    MgCO3(s)  +  2H+(aq) →  Mg2+(aq) + H2O(l)  +  CO2(g)

e) Ni2+(aq) + 2NO3-(aq) + 2NH4+(aq)  + 2OH-(aq) → Ni(OH)2(s) + 2NH4+(aq) + 2NO3-(aq)

    Ni2+(aq) + 2OH-(aq)  →  Ni(OH)2(s) 


f) H+(aq)  +  Cl-(aq)  +  Na+(aq)  +  OH-(aq)  →  Na+(aq)  +  Cl-(aq)  +  H2O(l) 

   H+(aq)  +  OH-(aq)  →  H2O(l) 

8. A solution of hydrogen peroxide, H2O2, is titrated with a solution of potassium permanganate, KMnO4. The chemical reaction is as follows:

5H2O2(aq) + 2KMnO4(aq) + 3H2SO4(aq) 

→ 5O2(g) + 2MnSO4(aq) + K2SO4(aq) + 8H2O(l)

It took 48.95 mL of 0.125 M KMnO4 solution to titrate 25.00 mL of the peroxide. Calculate the concentration of the hydrogen peroxide solution.
Balance chemical equation

Calculate moles of KMnO4 using molarity and volume (L) = 6.12 x 10-3 mol
Determine moles of H2O2 using the calculated moles and stoichiometry = 0.0153 mol
Calculate molarity of H2O2 using moles and volume (L) = 0.612 M H2O2
9. Nitric acid reacts with sodium carbonate according to the following reaction
HNO3(aq) + Na2CO3(aq)  →  NaNO3(aq)  +  H2O(l)  +  CO2(g)

a) Write the complete and net ionic equation.

b) How many milliliters of 0.245 M HNO3 is required to react with 41.50 mL of 0.120 M Na2CO3?

c) How many grams of 0.112 M Na2CO3 will be needed to react with 52.15 mL of 0.315 M HNO3?

Balance chemical equation

2HNO3(aq) + Na2CO3(aq)  →  2NaNO3(aq)  +  H2O(l)  +  CO2(g)

2H+(aq) + 2NO3-(aq) + 2Na+(aq) + CO32-(aq) → 2Na+(aq) + 2NO3-(aq) + H2O(l) + CO2(g)

2H+(aq) + CO32-(aq) → H2O(l) + CO2(g)

Calculate moles Na2CO3 = 4.98 x 10-3 mol
Determine moles HNO3 using the calculated moles and stoichiometry = 9.96 x 10-3 mol
Calculate volume HNO3 = 40.7 milliliters
Calculate moles HNO3 = 0.0164 mol
Determine moles Na2CO3 using the calculated moles and stoichiometry = 8.21 x 10-3 mol
Convert mol Na2CO3 to grams Na2CO3 using molar mass = 0.870 g Na2CO3
