Testing prior knowledge
1. Ibuprofen reacts with sodium hydroxide:

(CH3)2CHCH2C6H4CH(CH3)COOH + NaOH ( (CH3)2CHCH2C6H4CH(CH3)COONa + H2O

a. What type of reaction is this? Acid-base

b. How many moles of sodium hydroxide are there in 20 cm3 of 0.1 mol dm-3 sodium hydroxide solution? 0.002 moles
c. How many moles of ibuprofen will react with 20 cm3 of 0.1 mol dm-3 sodium hydroxide solution? 0.002 moles
d. What is the mass of 1 mole of ibuprofen? 206 g
e. What mass of ibuprofen will react with 20 cm3 of 0.1 mol dm-3 sodium hydroxide solution? 0.412 g
2. The European Pharmacopoeia says 1 cm3 of 0.5 mol dm-3 sodium hydroxide solution is equivalent to 0.04504 g aspirin. The analysis uses an acid-base reaction:

C6H4(OOCCH3)COOH + 2NaOH ( C6H4(OH)COONa + CH3COONa + H2O

Explain how this statement is obtained by answering these questions:

a. How many moles of sodium hydroxide are there in 1 cm3 of 0.5 mol dm-3 sodium hydroxide solution? 5 x 10-4 moles
b. How many moles of aspirin will react with 1 cm3 of 0.5 mol dm-3 sodium hydroxide solution? 2.5 x 10-4 moles
c. What is the mass of 1 mole of aspirin? 180 g
d. What mass of aspirin will react with 1 cm3 of 0.5 mol dm-3 sodium hydroxide solution? 0.045 g
3. The reaction between ammonium cerium(IV) sulfate and iron(II) sulfate can be represented by the simplified equation:

Fe2+(aq) + Ce4+(aq) ( Fe3+(aq) + Ce3+(aq)

a. What type of reaction is this? Redox

b. How many moles of Ce4+(aq) are there in 25 cm3 of 0.1 mol dm-3 Ce4+(aq)? 0.0025 moles
c. How many moles of Fe2+(aq) will react with 25 cm3 of 0.1 mol dm-3 Ce4+(aq)? 0.0025 moles
d. What is the mass of 1 mole of iron(II) sulfate-7-water? 277.8 g
e. What mass of iron(II) sulfate-7-water will react with 25 cm3 of 0.1 mol dm-3 Ce4+(aq)? 0.6954 g

Note: answers are given in red. These need to be removed before the test is used.
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