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Chem!stry 

Name: …………………… (     ) 
 
Class: ……………… 
 
Date: …… / …… / …… 

 

Self-Assessment Checklist for Mole Calculations – Assignment Ten 

 

Essential Formulae for Mole Calculations 

• Mass in Grams • Volume of Gas • Concentration of Solution 

 
 

 

*at room temperature and pressure  

moles = mass in g  Ar or Mr 

mass in g = moles  Ar or Mr 

Ar or Mr = mass in g  moles 

moles = vol. of gas in dm3  24.0 dm3 

vol. of gas in dm3 = moles  24.0 dm3 

moles = conc.  (vol.  10–3) 

conc. = moles  (vol.  10–3) 

vol. = moles  (conc.  10–3) 

 

1. Mass in Grams or Kilograms 

 

• Yes, I can do this:         • I’m almost there:         • I need a little more help:  

 

 What mass of aluminium hydroxide, in kilograms, is produced when 2.67 kg of aluminium 

 chloride is added to an excess of water? 

Al2Cl6(s)  +  6H2O(l)    2Al(OH)3(s)  +  6HCl(g) 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 
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2. Volume of Gas in Centimetres Cubed or Decimetres Cubed 

 

• Yes, I can do this:         • I’m almost there:         • I need a little more help:  

 

 What volume of carbon dioxide gas, in decimetres cubed, is produced when 174 dm3 of 

 butane burns in an excess of oxygen? Note: All volumes are measured at room temperature 

 and pressure. 

2C4H10(g)  +  13O2(g)    8CO2(g)  +  10H2O(g) 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

3. Mass Concentration or Mole Concentration of Solution 

 

• Yes, I can do this:         • I’m almost there:         • I need a little more help:  

 

 8.40 g of sodium hydroxide were dissolved in 250 cm3 of distilled water. 25.0 cm3 of this 

 alkaline solution were pipetted into a conical flask and were found to react with exactly 

 28.00 cm3 of phosphoric acid, which was added from a burette. 

 Using the mass of sodium hydroxide dissolved in 250 cm3, calculate the concentration of the 

 sodium hydroxide solution that was used in mol/dm3, and hence calculate the concentration of 

 the phosphoric acid. 

3NaOH(aq)  +  H3PO4(aq)    Na3PO4(aq)  +  3H2O(l) 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 
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4. Percentage Yield 

 

• Yes, I can do this:         • I’m almost there:         • I need a little more help:  

 

 38.0 cm3 of 0.900 mol/dm3 aqueous sodium chloride were added to excess aqueous lead(II) 

 nitrate to form a precipitate of insoluble lead(II) chloride. Calculate the mass in grams of 

 lead(II) chloride that should be produced by the reaction (the theoretical yield). 

Pb(NO3)2(aq)  +  2NaCl(aq)    PbCl2(s)  +  2NaNO3(aq) 

 After the lead(II) chloride had been washed with cold distilled water and dried, it was found 

 that only 3.21 g of the salt had been produced (the experimental yield). Calculate the 

 percentage yield of the lead(II) chloride produced by this experiment. 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

  

5. Percentage Purity 

 

• Yes, I can do this:         • I’m almost there:         • I need a little more help:  

  

 A 3.00 g mixture of sodium carbonate and sodium chloride was dissolved in 25.0 cm3 of 

 distilled water. The sodium carbonate in the mixture was found to react with exactly 22.80 cm3 

 of 2.00 mol/dm3 hydrochloric acid by titration. 

Na2CO3(aq)  +  2HCl(aq)    2NaCl(aq)  +  H2O(l)  +  CO2(g) 

 Calculate the moles of hydrochloric acid that reacted with then sodium carbonate, and hence 

 calculate the mass of sodium carbonate in the mixture and then the percentage sodium 

 carbonate in the mixture (percentage purity). 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 
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6. Limiting Reagent 

 

• Yes, I can do this:         • I’m almost there:         • I need a little more help:  

  

 800 cm3 of carbon dioxide gas were bubbled through 50.0 cm3 of a 1.20 mol/dm3 solution of 

 sodium hydroxide. 

2NaOH(aq)  +  CO2(g)    Na2CO3(aq)  +  H2O(l) 

 By calculation, identify the limiting reagent and hence calculate the mass of sodium carbonate 

 that could be produced by the reaction. 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

7. Percentage Composition 

 

• Yes, I can do this:         • I’m almost there:         • I need a little more help:  

 

 Iron tablets are prescribed by doctors to treat anaemia, which is a lack of haemoglobin in the 

 blood. Different brands of iron tablets contain different iron(II) salts. One brand of iron tablet, 

 weighing 0.800 g, contains hydrated iron(II) sulfate – FeSO47H2O. A second brand of iron 

 tablet, weighing 0.500 g, contains hydrated iron(II) oxalate – FeC2O42H2O. Calculate the 

 percentage iron in each of the two hydrated salts, and hence calculate the mass of iron in 

 each of the two different brands of tablets. 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 
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8. Molecular and Empirical Formulae 

 

• Yes, I can do this:         • I’m almost there:         • I need a little more help:  

 

 An organic compound, with a relative molecular mass of 401.6, was found to have the 

 following percentage composition by mass: 

%C = 17.93          %H = 2.49          %Br = 79.58% 

 Calculate the simple (empirical) formula of the compound and the true (molecular) formula of 

 the compound. 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 ……………………………………………………………………………………………………………... 

 

 

 

 

• Scan the QR code below for the answers to this assignment. 
 

 

 
http://www.chemist.sg/mole/assignments/mole_ten_ans.pdf 

http://www.chemist.sg/mole/assignments/mole_ten_ans.pdf
http://www.chemist.sg/mole/assignments/mole_ten_ans.pdf
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