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2. If your notes don't help during step 2, they are not good enough!
(Change your note taking method and try to understand the problem)

3. If you don't understand why the mark scheme answer is correct, see Andy.

If you struggle with the questions in the pack, STOP! and complete some more revision.

If you come to a complete dead-end, STOP! and speak to Andy asap.

1. Complete the questions without assistance
(Can't answer a question? Leave it and move on)

2. Use your notes to fill any gaps after step 1
3. Use the mark scheme to fill in any remaining gaps.

1. Having gaps after step 1 is normal, that's why we are doing revision!

Application Work It Out
Key Skills Review Missed Marks

Use the 3 Wave Process when completing these revision packs.

Condensed Notes Online Forms
Keywords & Definitions Take Time to Answer

Key Concepts Use Paper & Calculator

Drawing Diagrams Games
Using Equations Tests & Quizzes
Drawing Graphs Keyword Spell Checker

Grade Accelerator Quizlet Classes
Recall Definitions Flashcard Based

Unit 2: AOS PV=nRT

Summer Examination Revision Pack

The questions in this pack should be attempted AFTER completing all other revision.
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When 250 mg of sodium were added to 500 cm3 of water at 25 °C a gas was 
produced. 
 
Give an equation for the reaction that occurs.   
Calculate the volume, in cm3, of the gas formed at 101 kPa 
 
The gas constant, R = 8.31 J K–1 mol–1 

 [6 marks] 
    

   
Equation 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
Volume 

  
cm3 
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Calculate the concentration, in mol dm–3, of sodium ions in the solution produced in 
the reaction in Question 08.2. 

 [1 mark] 
    

   

   

   
Concentration 

  
mol dm–3 
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08.1  

cont. 

Level 0  
 
0 marks 

Insufficient correct chemistry to gain a mark.   

08.2 

M1    Na + H2O  NaOH + ½ H2 Allow multiples 1 

M2    (Mass Na = 0.250 g so moles Na  = 0.250/23.0) = 0.0109 CE: If not divided by 23, max 3/5 calculation marks – 
M3, M4 and M5 

AE: If not divided by 1000 and final answer is 1.33 x 
105 cm3 4/5 

1 

M3    moles H2  = 5.43 x 10-3 to 5.45 x 10-3  M3 = M2 /2 
CE: If incorrect ratio used max 3/5 calculation marks 
– M2, M4 and M5 

1 

M4    T = 298 (K) and P = 101000 (Pa)  1 

M5   V = nRT/P or (5.435 x 10-3 x 8.31 x 298)/101000  or 1.33 x 10-4 (m3 )  1 

M6    V = 133 – 134 cm3 Allow to 2 significant figures or more 1 

08.3 Conc = 0.0109/ 500 x 10-3 = 0.0217-0.022 (mol dm-3 ) Allow M2 from question 08.2 / 0.5 1 

 
 
 
 
  



 26  
 

*26* 
IB/M/Jun18/7405/1 

 

Do not write 
outside the 

box 

 
1 0 

 

 . 1 
 

A student added 627 mg of hydrated sodium carbonate (Na2CO3.xH2O) to 200 cm3 of 
0.250 mol dm–3 hydrochloric acid in a beaker and stirred the mixture.   
After the reaction was complete, the resulting solution was transferred to a volumetric 
flask, made up to 250 cm3 with deionised water and mixed thoroughly. 
Several 25.0 cm3 portions of the resulting solution were titrated with 0.150 mol dm–3 

aqueous sodium hydroxide.  The mean titre was 26.60 cm3 of aqueous sodium 
hydroxide. 
 
Calculate the value of x in Na2CO3.xH2O 
Show your working. 
Give your answer as an integer. 

 [7 marks] 
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Value of x  

 

 
 

END  OF  QUESTIONS 
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Question Answers Additional Comments/Guidance Mark 

    

10.1 

M1 HCl added = 0.050 mol and  

NaOH used in titration = 3.99 x 10-3 mol 
 1 

M2   So moles that would be needed to neutralise total excess HCl = 

3.99 x 10-3 x 10 = 3.99 x 10-2 mol 

Alternative: divide moles HCl by 10 = 0.005 and 

0.005 - 3.99 x 10-3 = 0.00101 
1 

M3 Therefore the moles of HCl reacted with the Na2CO3.xH2O = 

0.050 - 3.99 x 10-2 = 0.0101 mol 
Alternative: 0.00101 x 10 to produce 0.0101 1 

M4 So moles Na2CO3.xH2O reacted with the HCl = 0.0101 /2 = 5.05 x 

10-3 mol  
 1 

M5 Conversion of mg to g = 0.627 (g) or 627 x 10-3 (g)  1 

M6    xH2O = 0.627/5.05 x 10-3 -106.0 = 18 (.16) Alternative: mass Na2CO3 that reacted with the HCl 

5.05 x 10-3 x106.0 = 0.5353 g and mass H2O = 
0.627- 0.5353 = 0.0917 g 

1 

M7   so x =1  Alternative: 0.0917 /18.0 = 5.094 x 10-3    so ratio 
Na2CO3 to H2O = 1:1.009 ie 1:1 so x = 1 

1 

    
Total   7 
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Iodine vaporises easily.  
 
Calculate the volume, in cm3, that 5.00 g of iodine vapour occupies  
at 185 °C and 100 kPa  
 
The gas constant R = 8.31 J K–1 mol–1 
 
Give your answer to 3 significant figures. 

[4 marks] 
   

   

   

   

   

   

   

   

   

   

   

   

  
                  Volume 

 
cm3 
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06.6 

M1: n = (5.00/253.8) = 0.0197 mol 
 
 
M2: T = 458 K and P = 100 000 Pa 
 
M3: V  = nRT   or  0.0197 x 8.31 x 458    or   7.50 x 10-4 (m3) 
                P                     100 000 
 
M4: V  =750 (cm3) 

Allow 254 
If 126.9 or 127 used lose M1 only 
 
 
 
M3 If rearrangement incorrect can only score M1 
and M2 
 
 
M4: Allow M3 x 106  
M4: Allow 749 
 
 

1 
 
 
1 
 
1 

 
 
1 
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1 0   This question is about six isomers of C6H10O2 
    
1 0 . 1 Give the full IUPAC name of isomer P. 

 

 
 

[1 mark] 

    

    
  

 
 

1 0 . 2 A sample of P was mixed with an excess of oxygen and the mixture ignited. 
After cooling to the original temperature, the total volume of gas remaining was 
335 cm3 

 
When this gas mixture was passed through aqueous sodium hydroxide, the 
carbon dioxide reacted and the volume of gas decreased to 155 cm3 
 

Both gas volumes were measured at 25 °C and 105 kPa 
 
Write an equation for the combustion of P in an excess of oxygen and calculate 
the mass, in mg, of P used. 
 
The gas constant R = 8.31 J K−1 mol−1 

 [5 marks] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    

    
Mass of P used  mg 

       



MARK SCHEME – A-LEVEL CHEMISTRY – 7405/2 – JUNE 2017 

 

 28 of 32  

 

 

Question Answers Mark Additional Comments/Guidance 

 

10.1 Z-2-methylpent-2-en (-1-) oic acid   1 Ignore missing hyphens  or extra commas, spaces, hyphens 

 

10.2 C6H10O2   +  7½ O2      6CO2    +    5H2O  
 
Volume of CO2 formed = 180 cm3 
 
 
 
 
 
Mol carbon dioxide = pV/RT =   105000 × (180   × 10-6)   
               8.31  ×  298 
         =   7.632 × 10-3 
 
Mol P, C6H10O2 used   =   7.632 × 10-3 / 6  =   1.272 × 10-3   
 
Mass P  used    =   1.272 × 10-3  ×  114(.0)   g 

   =   145 mg 

M1 
 

M2 
 
 
 
 
 

M3 
 
 
 

M4 
 
 

M5 

Allow multiple 
 
If incorrect volume:155 gives 125mg / 335 gives 270mg 
could score M1,M3,M4 – max 3 
 
If incorrect volume from AE then penalise M2 and mark on 
(Final answer is 0.806 x their volume) 
 
If unit error in p, V or T lose M3 and M5 
If incorrect rearrangement lose M3 and M5 
If both errors seen then no further marks 
 
M3 divided by 6  If wrong no further marks 
 
 
Mark for answer (allow ans to 2 sf) 
Check chemical equation before awarding final mark 
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Iron reacts with dilute hydrochloric acid to form iron(II) chloride and hydrogen. 
 

Fe(s) + 2 HCl(aq) → FeCl2(aq) + H2(g) 
 

A 0.998 g sample of pure iron is added to 30.0 cm3 of 1.00 mol dm–3 hydrochloric acid. 
 

One of these reagents is in excess and the other reagent limits the amount of 
hydrogen produced in the reaction. 
 
Calculate the maximum volume, in m3, of hydrogen gas produced at 30 oC and  
100 kPa. 
 
Give your answer to 3 significant figures. 
 
In your answer you should identify the limiting reagent in the reaction. 
 
The gas constant, R = 8.31 J K−1 mol−1 

[6 marks] 
   

 
   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

  
                         Volume of hydrogen 

 
m3 
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04.4 

M1 Amount of Fe = 0.998 ÷ 55.8 = 0.0179 mol  

M2 Amount of HCl = 0.0300 mol   

M3 HCl is the limiting reagent 

M4 Amount of H2 produced =  0.0150 mol 

M5 T = 303 K  P = 100 000 Pa 

M6   V  = 0.0150 × 8.31 × 303    =   3.78 × 10–4 (m3) 
 100 000 

M4 = M2÷2 

M6   V  = M4 × 8.31 × 303    (m3) 
       100 000 

1 
1 

1 
1 
1 

1 






