Worksheet Amount of substance – MOLE

Calculating Maximum Mass:










Calculating Moles Using Balanced Equation:
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Titration:



Calculate the amount in moles of the acid that has reacted with sodium hydroxide.
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Back Titration:

Calculate the number of moles and the mass of ammonium sulphate in the sample.
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Mass ammonium sulphate =  moles x Mr

Back titration: 
 (
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HCl
) (
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NaOH
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NaOH   +    HCl  		     H2O   +    NaCl








Water of crystallisation:

 (
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Na2 CO3 x H2O + 2HCl  		     H2O    +   CO2  +     2NaCl

 (
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3
)

Need to work out moles of Na2CO3 x H2O in the above equation and then use it with the mass given to find Mr of Na2 CO3 x H2O. Finally work out the mass of water in Na2 CO3 x H2O and the moles of water.

Back titration:
In this reaction the HCl is used in excess. Back titration with NaOH allows you to work out the moles of excess HCl after the reaction has completed and then using this value work backward to calculate the moles of HCl that has reacted. Then deduce the moles of Na2 CO3 x H2O
 (
Moles 
HCl
) (
Moles 
NaOH
)

Na OH   +    HCl  		     H2O   +    NaCl

Moles NaOH used to neutralise excess HCl =   
Therefore, mole HCl in excess =    (in 25 cm3) =     (in 250 cm3)
Now calculate moles of HCL that have reacted
Moles HCl reacted = 
Therefore, moles of Na2CO3 x H2O = 
Now using the moles and mass of Na2CO3 x H2O, work out Mr of Na2CO3 x H2O.
Mr of hydrated salt (Na2CO3 x H2O) = 
Mr of anhydrous salt (Na2CO3) = 
Therefore, mass of water in Na2CO3 x H2O = 
Mole of water = 
X=



Calculations using Avogadro’s constant 
Number of atoms/molecules/particles in a substance =  number of moles x 6.022 x 1023 







Moles and Balanced Equations








Reacting Volume of Gasses



 (
Reacting
 volume
) (
Initial volume
)
Volume remaining: 
Answer: 

Percentage Yield:
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(iv) Hence calculate the amount, in moles, of nitric acid that remains unreacted.
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An acid, HpX, reacts with sodium hydroxide as shown in the equation below.
HyX(aq) + 2NaOH(aq) —> 2Na+(aq) + Xzf(aq) + 2H,0()

A solution of this acid was prepared by dissolving 1.92 ¢ of H,X in water and making
the volume up to 250 cm? in a volumetric flask.

A250cm’ sample of this solution required 21.70cm® of 0.150 mol dm™> aqueous
NaOH for complete reaction.
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HyX(aq) + 2NaOH(aq) —> 2Na+(aq) + Xzf(aq) + 2H,0()
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(i)

Calculate the number of moles of NaOH in 21.70 cm? of 0.150 mol dm™ aqueous
NaOH

Calculate the number of moles of HX which reacted with this amount of NaOH
Hence, deduce the number of moles of HX in the 1.92 g sample.

Moles of H)X in 25.0 cm’® of solution ......
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Ammonium sulphate reacts with aqueous sodium hydroxide as shown by the equation
below.

(NH,),804 + 2NaOH —> 2NHj + NaySO4 + 2H,0

A sample of ammonium sulphate was heated with 100cm® of 0.500mol dm™ aqueous
sodium hydroxide. To ensure that all the ammonium sulphate reacted, an excess of
sodium hydroxide was used.

Heating was continued until all of the ammonia had been driven off as a gas.

The unreacted sodium hydroxide remaining in the solution required 27. 3em® of
0.600moldm™ hydrochloric acid for neutralisation.
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(NH,),804 + 2NaOH —> 2NHj + NaySOj4 + 2H,0
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(i)

(iv)

Calculate the original number of moles of NaOH in 100em® of 0.500 mol dm™
aqueous sodium hydroxide.

Calculate the number of moles of HCl in 27.3cm® of 0.600mol dm™ hydrochloric
acid.

Deduce the number of moles of the unreacted NaOH neutralised by the
hydrochloric acid.

Use your answers from parts (a)(i) and (a)(iii) to calculate the number of moles of
NaOH which reacted with the ammonium sulphate.
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(v) Use your answer in part (a)(iv) to calculate the number of moles and the mass of
ammonium sulphate in the sample.
(If you have been unable to obtain an answer to part (a)(iv), you may assume that
the number of moles of NaOH which reacted with ammonium sulphate equals
2.78 x 102 mol. This is not the correct answer.)

Moles of ammonium sulphate ...

Mass of ammonium sulphate ...
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A student added 627 mg of hydrated sodium carbonate (Na,C03.xH,0) to 200 cm® of
0.250 mol dm™ 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 cm® with deionised water and mixed thoroughly.

Several 25.0 cm” portions of the resulting solution were titrated with 0.150 mol dm™
aqueous sodium hydroxide. The mean titre was 26.60 cm® of aqueous sodium
hydroxide.

Calculate the value of x in Na,CO3.xH,0
Show your working.
Give your answer as an integer.
[7 marks]
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How many protons are there in 6.0 g of nitrogen gas?

Avogadro constant, L = 6.022 x 10% mol™"

[1 mark]
A 13x10% =
B 9.0x10% [=]
C 1.8x10* =)
D 3.6x10* =]
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The equation for the reaction between zinc and hydrochloric acid is
Zn + 2HClL — ZnCl, + H,

What is the minimum mass, in mg, of zinc (A, = 65.4) needed to react with
50.0 cm® of 1.68 mol dm~>hydrochloric acid?

[1 mark]
A 275 o
B 549 o
Cc 275x10° [=)
D 5.49x 10° =)
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What is the mass, in mg, of carbon formed when 3.0 x 10~ mol of propene undergoes

incomplete combustion?

A 9.0x107
B 3.6x107
C 1.08x10?

D 2.16 x 10°

2C3Hg + 30, — B6C + 6H,0

(e}

[1 mark]
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30 cm? of xenon are mixed with 20 cm® of fluorine. The gases react according to
the following equation. Assume that the temperature and pressure remain constant.

Xe(g) + Fig) — XeF(g)

What is the final volume of gas after the reaction is complete?

[1 mark]
A 50cm’ o
B 40cm’ =S
C 30cm® =S
D 20cm® =S
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What is the total volume of gas remaining after 20 cm” ethane are burned completely
in 100 cm® oxygen? All volumes are measured at the same pressure and the same
temperature, which is above 100 °C.

[1 mark]

C,He + 3%02 —> 2C0O, + 3H,0

A 40 cm® o

B 100 em® | ©

c 120em® [©

D 130em® [
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Ethanol can be made from glucose by fermentation.
CsHi20s — 2CoHsOH +2C02

In an experiment, 268 g of ethanol (I, = 46.0) were made from 1.4 kg of glucose
(Mr=180.0).

Whatis the percentage yield?

[1 mark]
A 186% =
B 36.4% =
c 51.1%
D 72.8% =
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After reaction of some zinc metal with excess sulfuric acid, a student collected
40.8 g of ZnSO,.7H,0 crystals. The yield of crystals was 70.0%.

What was the original mass of zinc used?

[1 mark]
A 9.28g =)
B 1339 o
c 2369 =)
D 58.3¢g o
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Lead(II) nitrate may be produced by the reaction between nitric acid and lead(IT) oxide
as shown by the equation below.

PbO + 2HNO; — Pb(NOy), + H,0

An excess of lead(I1) oxide was allowed to react with 175c¢m® of 1.50mol dm™ nitric acid.
Calculate the maximum mass of lead(II) nitrate which could be obtained from this
reaction.
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Under suitable conditions magnesium will react with dilute nitric acid according to the
following equation.

Mg(s) + 2HNOs(aq) —> Mg(NO3)x(aq) + Halg)

A0.0732¢ sample of magnesium was added to 36.4cm? of 0.265 mol dm™ nitric acid. The
acid was in excess.
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Mg(s) + 2HNOs(aq) —> Mg(NOs)(aq) + Ha(g)
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(i)  Calculate the amount, in moles, of magnesium in the 0.0732 g sample.
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(ii)  Hence calculate the amount, in moles, of nitric acid needed to react completely
with this sample of magnesium.

(1 mark)




image6.png
(i) Calculate the amount, in moles, of nitric acid originally added to this sample of
magnesium.

(1 mark)




