1974 A

A solution is prepared from 0.0250 mole of HCl, 0.10 mole propionic acid, C2H5COOH, and enough water to make 0.365 liter of solution. Determine the concentra​tions of H3O+, C2H5COOH, C2H5COO-, and OH- in this so​lu​tion. Ka for propionic acid = 1.310-5
Answer:

C2H5COOH + H2O ⁄ C2H5COO- + H3O+
[C2H5COO-] = X

[C2H5COOH] = (0.10mol/0.365L) - X

[H3O+] = (0.0250mol/0.365L) + X
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[C2H5COO-] = 5.210-5M

[C2H5COOH] = 0.274M

[H3O+] = 0.0685M
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1979 D

NH4+ + OH- ⁄NH3 + H2O

H2O + C2H5O- ⁄ C2H5OH + OH-
The equations for two acid-base reactions are given above. Each of these reactions proceeds essentially to completion to the right when carried out in aqueous so​lu​tion.

(a)
Give the Brönsted-Lowry definition of an acid and a base.

(b)
List each acid and its conjugate base for each of the reactions above.

(c)
Which is the stronger base, ammonia or the ethox​ide ion. C2H5O-? Explain your answer.

Answer:

(a)
acid - proton donor; base - proton acceptor

(b)

Acid
Conjugate base

1st reaction
NH4+ 
NH3 



H2O
OH-

2nd reaction
H2O
OH-



C2H5OH
C2H5O- 

(c)
ethoxide is a stronger base than ammonia.


A stronger base is always capable of displacing a weaker base. Since both reactions are quantitative, in terms of base strength, OH- > NH3 in 1st reaction; C2H5O- > OH- in 2nd rxn.

1981 D

Al(NO3)3
K2CO3
NaHSO4
NH4Cl

(a)
Predict whether a 0.10 molar solution of each of the salts above is acidic, neutral or basic.

(b)
For each of the solutions that is not neutral, write a bal​anced chemical equation for a reaction occurring with wa​ter that supports your prediction.

Answer:

(a)
Al(NO3)3 - acidic
K2CO3 - basic


NaHSO4 - acidic

NH4Cl - acidic

(b)
Al3+ + H2O  Al(OH)2+ + H+


Al(H2O)63+ + H2O  [Al(H2O)5OH]2+ + H3O+


Al3+ + 3 H2O  Al(OH)3 + 3 H+

CO32- + H2O  HCO3- + OH-

HSO4- + H2O  SO42- + H3O+

NH4+ + H2O  NH3 + H3O+
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