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Q8  A fuel/oxidant system consisting of monomethylhydrazine CH3NHNH2 and N2O4 (both liquids) is 
commonly used in space vehicle propulsion. Components are mixed stoichiometrically so that N2, 
CO2 and H2Ο are the only products (all gases under the same reaction conditions). How many moles 
of gases are produced from 100 mol of CH3NHNH2?  

A 100 

B 125 

C 225  

D 400  

E 625 

Q9  Which one of the following is true for a solution of ammonia in water? 

A the solution contains ions only 

B the solution contains ions and large molecules 

C the solution contains small molecules and ions only 

D the solution contains small molecules and hydrogen bonded molecules only 

E the solution contains small molecules, hydrogen bonded molecules and ions 

Q10 The molecules listed below are of the general formula XYn. Which one of the following compounds 
has the largest Y–X–Y bond angle? 

A BF3 

B CH4 

C SCl2 

D NH3 

E PCl3 

Q11 Trusty Dusty is up to his old tricks again – poisoning his mother’s pot plants with aqueous acid-laced 
fertiliser. Realising that the acid (HX – molar mass 27.03 g mol–1) is potentially incredibly dangerous 
to humans (quite volatile) he realises that he needs the free anion (X–) concentration in his fertiliser 
to be 0.00340 mol L–1. First, he does a quick test. If, when he adds the equivalent of 0.560 g of HX to 
50.0 mL of water, the pH is measured to be 3.67, how much HX should he add to 4.00 L in order to 
prepare his fatal fertiliser?  

A 6.96 kg 

B 8.91 kg 

C 11.3 kg 

D 22.8 kg 

E 0.368 g 
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  As part of a prospector's assessment of a potential mining site, the chromite content of the ore must 
be determined. Because of the potential loss of material with multiple steps of extraction, the amount 
of chromium was determined by the titration of the sodium chromate solution obtained after the first 
step of the extraction. In order to find the concentration of the solution the prospector decided to use 
an iodometric method. 

A 5.00 g sample of ore was oxidised to chromate and the product, in a sodium hydroxide solution, 
was quantitatively collected in a 1.00 L volumetric flask and made up to the mark with water to give 
a stock solution for analysis. A 25.00 mL aliquot of this solution was transferred into a 500 mL 
conical flask containing a buffer solution and approximately 100-150 mL of distilled water. KI (3 g) 
was then added. The flask was covered and placed in a cupboard to allow the reagents to react, 
forming triiodide ions (I3

–) and chromium(III) ions. The triiodide ions formed in the reactions were 
then titrated with 0.1000 mol L–1 potassium thiosulfate (K2S2O3) to give iodide ions and tetrathionate 
(S4O6

2–) ions. Three titrations were performed and required an average of 23.10 mL of sodium 
thiosulfate solution.  

(d)  Write the half-equations and the balanced redox equation for the reaction of chromate ions with 
iodide ions. 

 

 

 

 

 

 

 

(e)  How many triiodide ions are generated for each chromate ion that is reduced? 

 

 

(f)  Write two balanced half-equations and a redox equation for the reaction between triiodide ions and 
thiosulfate ions. 
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(g)  What was the concentration of the stock sodium chromate solution? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(h) (i) What was the percentage chromite in the ore? (Assume chromite was the only source of 
chromium) 

 

 

 

 

 

 

 

 (ii) What was the percentage chromium in the ore?  
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(j)  The masses of b and y ions from a hexapeptide whose relative formula mass is 745.0 are tabulated 
below in order of increasing relative formula mass. Determine the sequence of amino acids in this 
hexapeptide. 

ion y1 b1 b2 y3 b4 b5 
mass 132.2 132.2 279.4 366.5 477.6 614.8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Number in sequence 1 2 3 4 5 6  

 Amino 

 acid 
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