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AP WORKED ANSWERS      

 
2011, 2 
 
Points 6, 1, 2 

 

(a)(i) 

Moles of HNO3 in final (diluted) solution = 

(0.050 L) (6 M) = 0.3 moles 

 

All of these moles originate from the 

concentrated solution, so volume of 

concentrated solution needed is; 

0.3 = (volume in L) (16 M) 

 

volume = 0.02 L of acid, i.e. 20 mL 

  

(ii) Wear rubber gloves and safety goggles 

 Measure out 0.03 L (30 mL) of distilled water 

using the graduated cylinder (adjust volume as 

necessary with dropper). 

  

Measure out 0.02 L (20 mL) of 16 M nitric acid 

using the other graduated cylinder (adjust 

volume as necessary with dropper) 

  

Pour the water into the 100 mL beaker first, 

THEN carefully add the acid to the water with 

stirring 

  

  

(iii) Since the acid will need to be measured 

with a graduated cylinder with an accuracy 

LESS than that of the volumetric flask, the 

dilution will only be as accurate as the 

‘weakest’ piece of apparatus and using a 

volumetric flask will have already been 

rendered pointless in terms of accuracy. (In 

addition the acid is being diluted to a molarity 

with only 1 significant figure, and it is being 

used in excess to simply dissolve the metal). 

 

(iv) NaHCO3. Reaction of the acid with the 

carbonate will neutralize it to form CO2, H2O 

and sodium nitrate. 

 

(b) Mass of AgCl = 29.2598 g – 28.7210 g = 

0.5388 g 

Moles of AgCl = 
-1

0.5388 g

107.87 + 35.45 g mol
 = 

0.003759 

 

(c) Oxidation of Ag metal with nitric acid can 

be summarized, thus; Ag  Ag
+
 + e

- 

Precipitation of chloride ions with silver ions 

can be summarized, thus; Ag
+
 + Cl

-
  AgCl 

Hence, moles of AgCl = moles of Ag
+
 = moles 

of Ag = 0.003759  

 

Mass of silver = (0.003759 mol) (107.87 g 

mol
-1

) = 0.4054 g 

% silver metal = 
0.4054 g

100
0.6489 g

 
 
 

 = 62.47 % 

 


