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2019, 3 

 

Points 1, 1, 1, 1, 1, 3, 1, 1 

 

(a) Ca2+
(aq) + CO3

2-
(aq) è CaCO3(s)  

 

(b)   

 

(c) 0.93g/100.1 g mol-1 = 0.0093 moles 

 From 1:1 ratio, moles of CaCO3 = 0.0093 = moles of Na2CO3  

 

(d) Disagree. If the precipitate is wet, the mass of precipitate will be recorded as being too high because of water 

being present. This means too large a number of moles of  CaCO3 will be calculated, which in turn means too 

large a number of moles of Na2CO3 is calculated. Since molarity = moles of solute/volume of solution, the 

calculated molarity is also too high. 

  

(e) It will conduct of electricity. The liquid contains aqueous sodium ions and aqueous nitrate ions which are free to 

move so can conduct electricity.  

 

(f) (i) Determine the pH of the solution by using a pH meter, and apply [OH-] = 10-(14 – pH)  

 (ii) (Answer to f(i)2)/(2.1 x 10-4) = [CO3
2-]at equilibrium = [CO3

2-]initially – [OH-]at equilibrium 

  [OH-]at equilibrium = answer for f(i), then solve for [CO3
2-]initially. 

  

(g) Less than. The small Kb value suggests that the reaction favors reactants. 
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(h) No. The most effective buffer solutions tend to have ratios of the acid to base of approx. 1:1, i.e., have pH’s that 

are equal to the pKa’s of the acid component. A ratio of 1:1 means that the buffer is equally good at absorbing 

small amounts of acid and base. 

 

 Ka = (1.0 x 10-14)/(2.1 x 10-4) = 4.76 x 10-11 

 

 pKa = - log (4.76 x 10-11) = 10.32 

 pH = 6 = 10.32 + log (X), where X = [conjugate base]/[acid] 

 

 log X = -4.32 

 So, X = 4.79 x 10-5, i.e., the acid concentration would need to be almost 21000 times the concentration of the 

base, i.e., nowhere near 1:1. 


