Osukuuni Practice Questions

CHEM 1151


Solutions

1. Differentiate between the following:

a) species reduced versus the reducing agents.

b) species oxidized versus the oxidizing agents.

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. State four factors that affect the solubility of a solute in a solvent.
Temperature, nature of solvent, pressure, presence of other solutes

3. What is meant by colloidal dispersion? Give two examples of colloids.

A substance dispersed in another substance but not dissolved in it. Dispersed particles are intermediate in size between a true solution and a heterogeneous mixture. 

Examples: milk and blood
4. State the colligative properties of a solution, when a solute is added to the solvent.

Vapor pressure lowering, boiling-point elevation, freezing-point depression, osmotic pressure

5. 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

6. 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

7. 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

8. 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. 

9. 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

10. Calculate the mass percent of solute in the following solutions dissolved in 78.6 g H2O:

a) 15.6 g NaOH
b) 3.78 g sugar

c) 234 mg CaCl2
a) %(m/m) = [(15.6 g)/(15.6 g + 78.6 g)] x 100% = 16.6 %(m/m)
b) %(m/m) = [(3.78 g)/(3.78 g + 78.6 g)] x 100% = 4.59 %(m/m)

c) %(m/m) = [(0.234 g)/(0.234 g + 78.6 g)] x 100% = 0.297 %(m/m)

11. How many grams of KCl should be added to 56.5 g of H2O to produce 12.5% (m/m) solution?

12.5% (m/m) = [(x g)/(x g + 56.5 g)] x 100%
Divide both sides by 100

0.125 = (x)/(x + 56.5)
0.125(x + 56.5) = x 

0.125x + 7.06 = x

x = 8.07 g
12. Calculate the volume percent of solute in each of the following solutions:

a) 5.50 mL of bromine in enough CCl4 to give 525.00 mL of solution.

b) 15.00 mL of ethyl alcohol in enough water to give 245.00 mL of solution.

a) %(v/v) = [(5.50 mL)/(525.00 mL)] x 100% = 1.05 %(v/v)

b) %(v/v) = [(15.00 mL)/(245.00 mL)] x 100% = 6.122 %(v/v)

13. Calculate the mass-volume percent of NaHCO3 in each of the following solutions:

a) 2.45 g of NaHCO3 in enough water to produce 250.00 mL of solution.

b) 5.60 g of NaHCO3 in enough water to produce 120.00 mL of solution.
a) %(m/v) = [(2.45 g)/(250.00 mL)] x 100% = 0.980 % (g/mL)
b) %(m/v) = [(5.60 g)/(120.00 mL)] x 100% = 4.67 % (g/mL)
