Year 12 Acid and Bases Questions 3
Question 1
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A tablet of the antacid milk of magnesia contains 0.450 g of magnesium hydroxidé,
Mg(OH)). Assuming that stomach fluid is 0.150 mol L-1 hydrochloric acid, calculate the
volume of stomach fluid that reacts with one tablet.

Calculate the mass of lime, calcium oxide, which will react completely with 250.0 mL. of
1.50 mol L-1 hydrochloric acid.

25.0 mL of 2.00 mol L-1 sodium hydroxide was boiled with excess ammonium chloride.
Calculate

(® the mass of ammonium chloride which reacts, and
(b) the volume of ammonia produced at S.T.P.

A fire extinguisher produces carbon dioxide by the reaction between sodium
hydrogencarbonate and sulfuric acid. If a fire extinguisher is designed to hold 600.0 g of
sodium hydrogencarbonate, calculate

(@  the mass of sulfuric acid required to react with the sodium hydrogencarbonate, and

()  the volume of 12.0 mol L-1 sulfuric acid required to react with the sodium
hydrogencarbonate.

24.4 mL of hydrochloric acid is needed to neutralise 25.0 mL of 0.104 mol L-1 sodium
hydroxide solution. Calculate

(@  the concentration of hydrochloric acid in
@ molL-l and
(i) gL,

(b)  the volume of the original acid solution needed to make 1.00 L of 0.100 mol L-1
solution, and

© the volume of water which must be added to 2.00 L of the original acid solution to
make it 0.100 mol L-1,

20.0 mL of 2.00 mol L-1 sodium hydroxide solution was diluted to 500.0 mL in a
volumetric flask. A 20.0 mL aliquot of the dilute solution was neutralised by 21.8 mL of
nitric acid solution. Calculate the concentration of the acid solution.

A sample of vinegar has a density of 1.01 g mL-1 and contains 3.00% by mass ethanoic

(acetic) acid. What volume of 0.500 mol L-1 potassium hydroxide is required to neutralise
25.0 mL of the vinegar?

9.32 g of 'cloudy ammonia’ was dissolved in distilled water and made up t0 250.0 mL in a
volumetric flask. 20.0 mL portions of this solution were titrated with 0.980 mol L-1
hydrochloric acid. An average of 25.8 mL hydrochloric acid was required for neutralisation

using methyl orange indicator. Calculate the percentage of ammonia by mass in the
‘cloudy ammonia',




(4 marks)

Question 2
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A tablet of the antacid milk of magnesia contains 0.450 g of magnesium hydroxidé,
Mg(OH)). Assuming that stomach fluid is 0.150 mol L-1 hydrochloric acid, calculate the
volume of stomach fluid that reacts with one tablet.

Calculate the mass of lime, calcium oxide, which will react completely with 250.0 mL. of
1.50 mol L-1 hydrochloric acid.

25.0 mL of 2.00 mol L-1 sodium hydroxide was boiled with excess ammonium chloride.
Calculate

(® the mass of ammonium chloride which reacts, and
(b) the volume of ammonia produced at S.T.P.

A fire extinguisher produces carbon dioxide by the reaction between sodium
hydrogencarbonate and sulfuric acid. If a fire extinguisher is designed to hold 600.0 g of
sodium hydrogencarbonate, calculate

(@  the mass of sulfuric acid required to react with the sodium hydrogencarbonate, and

()  the volume of 12.0 mol L-1 sulfuric acid required to react with the sodium
hydrogencarbonate.

24.4 mL of hydrochloric acid is needed to neutralise 25.0 mL of 0.104 mol L-1 sodium
hydroxide solution. Calculate

(@  the concentration of hydrochloric acid in
@ molL-l and
(i) gL,

(b)  the volume of the original acid solution needed to make 1.00 L of 0.100 mol L-1
solution, and

© the volume of water which must be added to 2.00 L of the original acid solution to
make it 0.100 mol L-1,

20.0 mL of 2.00 mol L-1 sodium hydroxide solution was diluted to 500.0 mL in a
volumetric flask. A 20.0 mL aliquot of the dilute solution was neutralised by 21.8 mL of
nitric acid solution. Calculate the concentration of the acid solution.

A sample of vinegar has a density of 1.01 g mL-1 and contains 3.00% by mass ethanoic

(acetic) acid. What volume of 0.500 mol L-1 potassium hydroxide is required to neutralise
25.0 mL of the vinegar?

9.32 g of 'cloudy ammonia’ was dissolved in distilled water and made up t0 250.0 mL in a
volumetric flask. 20.0 mL portions of this solution were titrated with 0.980 mol L-1
hydrochloric acid. An average of 25.8 mL hydrochloric acid was required for neutralisation

using methyl orange indicator. Calculate the percentage of ammonia by mass in the
‘cloudy ammonia',




(6 marks)

Question 3
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A tablet of the antacid milk of magnesia contains 0.450 g of magnesium hydroxidé,
Mg(OH)). Assuming that stomach fluid is 0.150 mol L-1 hydrochloric acid, calculate the
volume of stomach fluid that reacts with one tablet.

Calculate the mass of lime, calcium oxide, which will react completely with 250.0 mL. of
1.50 mol L-1 hydrochloric acid.

25.0 mL of 2.00 mol L-1 sodium hydroxide was boiled with excess ammonium chloride.
Calculate

(® the mass of ammonium chloride which reacts, and
(b) the volume of ammonia produced at S.T.P.

A fire extinguisher produces carbon dioxide by the reaction between sodium
hydrogencarbonate and sulfuric acid. If a fire extinguisher is designed to hold 600.0 g of
sodium hydrogencarbonate, calculate

(@  the mass of sulfuric acid required to react with the sodium hydrogencarbonate, and

()  the volume of 12.0 mol L-1 sulfuric acid required to react with the sodium
hydrogencarbonate.

24.4 mL of hydrochloric acid is needed to neutralise 25.0 mL of 0.104 mol L-1 sodium
hydroxide solution. Calculate

(@  the concentration of hydrochloric acid in
@ molL-l and
(i) gL,

(b)  the volume of the original acid solution needed to make 1.00 L of 0.100 mol L-1
solution, and

© the volume of water which must be added to 2.00 L of the original acid solution to
make it 0.100 mol L-1,

20.0 mL of 2.00 mol L-1 sodium hydroxide solution was diluted to 500.0 mL in a
volumetric flask. A 20.0 mL aliquot of the dilute solution was neutralised by 21.8 mL of
nitric acid solution. Calculate the concentration of the acid solution.

A sample of vinegar has a density of 1.01 g mL-1 and contains 3.00% by mass ethanoic

(acetic) acid. What volume of 0.500 mol L-1 potassium hydroxide is required to neutralise
25.0 mL of the vinegar?

9.32 g of 'cloudy ammonia’ was dissolved in distilled water and made up t0 250.0 mL in a
volumetric flask. 20.0 mL portions of this solution were titrated with 0.980 mol L-1
hydrochloric acid. An average of 25.8 mL hydrochloric acid was required for neutralisation

using methyl orange indicator. Calculate the percentage of ammonia by mass in the
‘cloudy ammonia',




(6 marks)

Question 4
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2.00 g of an acid was dissolved in water and made up to 250.0 mL of solution in a

volumetric flask. 20.0 mL of this acid solution required 24.3 mL of 0.103 mol L-1 ;
sodium hydroxide solution for complete neutralisation. If one mole of the acid can release
three moles of hydrogen ions, determine the relative molecular mass of the acid.

You are provided with 200.0 mL of 0.500 mol L-1 hydrochloric acid in which has been
dissolved a small quantity of anhydrous sodium carbonate. When titrated, 25.0 mL of this
solution requires 20.5 mL of 0.500 mol L-1 sodium hydroxide solution for complete
neutralisation. Calculate the mass of anhydrous sodium carbonate added to the hydrochloric
acid solution.




(6 marks)
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