Chemistry SCH3U

Unit 2
Lesson 5
Key Questions

42. Calculate each quantity.
a) Number of atoms in 0.250 mol of sulfur.

0.250 mol S  *  6.02x10^23  =  1.51x10^23 atoms of sulfur

b) Number of molecules in 3.62 mol of methane gas, CH4.

3.62 mol CH4  *  6.02x10^23  =  2.18x10^24 molecules of methane gas.

43. An average tablespoon of sugar contains about 12g of sucrose, C12H22O11.

a) How many moles of sucrose are in an average tablespoon of sugar?

carbon * 12 atoms = 12g * 12 = 144g

hydrogen * 22 = 1g * 22 = 22g

oxygen * 11 = 16g * 11 = 176g

Therefore 1 mole of C12H22O11 is 342g.

12g / 342g = 0.0351 moles of sucrose in an average tablespoon of sugar.
b) How many molecules of sucrose are in an average tablespoon of sugar?

1 mol C12H22O11 = 342g

(12g / 342g) * 6.02x10^23 molecules = 2.11x10^22 molecules of sucrose in an average tablespoon of sugar.

44. One hot dog contains about 0.450g of sodium ions. This represents about 0.0196 mol of sodium. How many sodium ions are in one hot dog?
0.0196 mol Na  *  6.02x10^23 ion / mol  =  1.18x10^22 ions of sodium are in one hot dog.
45. Both marble and limestone are composed of a solid substance called calcium carbonate, CaCO3. Calculate the mass of 0.500 mol of calcium carbonate.
calcium = 40.1g / mol
carbon = 12g / mol

oxygen = 16g / mol = 48g / 3 mol

CaCO3 = 100.1g / mol
0.500 mol * 100.1g CaCO3 / mol = 50.05 g CaCO3

46. a) Determine the molar mass of potassium chlorate, KClO3.

potassium = 39.1g / mol
chlorine = 35.1g / mol
oxygen = 16g / mol = 48g / 3 mol

39.1g + 35.1g + 48g = 122.2g is the molar mass of potassium chlorate, KClO3.

b) Calculate the number of moles of potassium chlorate in 75.0g of potassium chlorate.

75.0g KClO3  /  122.2g KClO3 / mol  =  0.614 moles of KClO3.
47. A common headache remedy is Aspirin (acetylsalicylic acid), C9H8O4. One tablet usually contains 500mg of Aspirin.

a) How many moles of Aspirin are in one tablet?

C = 12g / mol = 108g / 9 mol
H = 1g / mol = 8g / 8 mol

O = 16g / mol = 64g / 4 mol

C9H8O4 has a molar mass of 180g.

0.500g C9H8O4  /  180g C9H8O4 / mol  =  0.00278 moles of Aspirin are in one tablet.
b) How many molecules of Aspirin are in one tablet? 

(Show the conversion from mg to g.)

500mg C9H8O4 = 0.500g C9H8O4
0.500g C9H8O4 * 6.02x10^23 = 3.01x10^23 molecules of Aspirin are in one tablet.

