



Solutions for pH Curves, Extra Exercises 

1.
(a)
Does the burette contain the acid or the base?

The burette contains the base.

(b)
Is the sample reacted an acid or a base?

The sample is the acid.

(c)
How many equivalence points are represented? Estimate the pH of each equivalence point.

Two endpoints are apparent at about pH 4.0 and pH 8.5.

(d)
How many quantitative reactions have occurred?

Two quantitative reactions have occurred.

(e)
Choose the best indicator for each equivalence point?

Methyl orange or congo red are suitable for the first endpoint, and metacresol purple or thymol blue are suitable for the second endpoint.

2.
Sketch a pH curve for the reaction of sulfuric acid with sodium hydroxide solution. All reaction steps are known to be quantitative. Include reaction equations.
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H3O+(aq) + OH((aq) ( 2 H2O(l)


HSO4((aq) + OH((aq) ( SO42((aq) + H2O(l)

3.
A sodium hydrogen phosphate solution is to be titrated with hydrochloric acid. Only one quantitative reaction is observed. Sketch the pH curve and write equilibrium equations.
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HPO42((aq) + H3O+(aq) ( H2O4((aq) + H2O(l)

H2O4((aq) + H3O+(aq) 
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 H3PO4(aq) + H2O(l)

4.
What are two advantages of detecting an endpoint using an indicator as opposed to identifying it with a pH meter?

Two advantages are that the method of analysis does not require any expensive equipment, and the endpoint is more visible and can be seen during the titration process. (It does not require that you watch a meter while performing the titration.)
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