The King's CE School	1
F321 module 1 Practice 1:
1.	Calcium and its compounds, have properties typical of Group 2 in the Periodic Table.
	Calcium carbonate, CaCO3, reacts with acids such as nitric acid.
	A student neutralised 2.68 g of CaCO3 with 2.50 mol dm–3 nitric acid, HNO3.
	The equation for this reaction is shown below.
CaCO3(s) + 2HNO3(aq) → Ca(NO3)2(aq) + CO2(g) + H2O(l)
 
(i)	Determine the amount, in mol, of CaCO3 reacted.




amount = ............................................... mol
[2]
 
(ii)	Calculate the volume, in cm3, of CO2 produced at room temperature and pressure.



volume = ............................................... cm3
[1]


(iii)	Calculate the volume of 2.50 mol dm–3 HNO3 needed to neutralise 2.68 g of CaCO3.




volume = ............................................... cm3
[2]
[Total 5 marks]

 
2.	Calcium and its compounds, have properties typical of Group 2 in the Periodic Table.
	Calcium carbonate, CaCO3, reacts with acids such as nitric acid.
	A student neutralised 2.68 g of CaCO3 with 2.50 mol dm–3 nitric acid, HNO3.
	The equation for this reaction is shown below.
CaCO3(s) + 2HNO3(aq) → Ca(NO3)2(aq) + CO2(g) + H2O(l)
	The student left the solution of calcium nitrate formed to crystallise. Crystals of hydrated calcium nitrate formed containing 30.50% of H2O, by mass.
	Calculate the formula of the hydrated calcium nitrate.



[Total 3 marks]



3.	A student prepared an aqueous solution of calcium chloride by reacting calcium with hydrochloric acid.
Ca(s) + 2HCl(aq) → CaCl2(aq) + H2(g)
(i)	Using oxidation numbers, show that this is a redox reaction.
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
[2]
 
(ii)	The student had added the exact amount of calcium required to react with the hydrochloric acid used. After carrying out the experiment, the student accidentally added some more calcium. The student was surprised that the extra calcium still reacted.
	Explain this observation. Include an equation in your answer.
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
[2]
[Total 4 marks]



4.	Rubidium, atomic number 37, was discovered in 1861 by Bunsen and Kirchoff. Rubidium is in Group 1 of the Periodic Table and the element has two natural isotopes, 85Rb and 87Rb.
(a)	Explain the term isotopes.
.........................................................................................................................
.........................................................................................................................
[1]
 
(b)	A sample of rubidium was analysed in a mass spectrometer to produce the mass spectrum below.
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(i)	Use this mass spectrum to help you complete the table below.
isotope
percentage
number of


protons
neutrons
electrons
85Rb




87Rb




[3]


(ii)	Calculate the relative atomic mass of this rubidium sample. Give your answer to three significant figures.


Ar = ................................
[2]
 
(c)	Which isotope is used as the standard against which the masses of the two rubidium isotopes are measured?
.........................................................................................................................
[1]
[Total 7 marks]

 
5.	Rubidium forms an ionic compound with silver and iodine. This compound has a potential use in miniaturised batteries because of its high electrical conductivity.
	The empirical formula of this ionic compound can be calculated from its percentage composition by mass: Rb, 7.42%; Ag, 37.48%; I, 55.10%.
(i)	Define the term empirical formula.
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
[1]


(ii)	Calculate the empirical formula of the compound.





[2]
[Total 3 marks]

 
6.	Chlorine can be prepared by reacting concentrated hydrochloric acid with manganese(IV) oxide.
	4HCl(aq) + MnO2(s) → Cl2(g) + MnCl2(aq) + 2H2O(l)
(a)	A student reacted 50.0 cm3 of 12.0 mol dm–3 hydrochloric acid with an excess of manganese(IV) oxide.
(i)	Calculate how many moles of HCl were reacted.


answer = ................................ mol
[1]
 
(ii)	Calculate the volume of Cl2(g) produced, in dm3.
Under the experimental conditions, one mole of Cl2(g) occupies 24.0 dm3.


answer = ................................ dm3
[2]


(b)	In this reaction, chlorine is oxidised.
	Use oxidation numbers to determine what is reduced.
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
[2]
[Total 5 marks]

 
7.	This question looks at the reaction of sodium with water and with oxygen.
A chemist reacted 0.0500 mol of sodium with water to form 50.0 cm3 of aqueous sodium hydroxide.
	2Na(s) + 2H2O(l) ® 2NaOH(aq) + H2(g)
(i)	What mass of Na was reacted?
mass = ............................... g
[1]
 
(ii)	Calculate the volume of H2, in dm3, that would be produced at room temperature and pressure, r.t.p.
1 mol of gas molecules occupies 24.0 dm3 at r.t.p.
volume = .......................... dm3
[2]
(iii)	Calculate the concentration, in mol dm–3, of NaOH that was formed.
concentration = ................... mol dm–3
[1]
[Total 4 marks]



8.	Sodium reacts with excess oxygen to form sodium peroxide, Na2O2.
Na2O2 is used in laundry bleaches. When added to water a reaction takes place forming an alkaline solution and hydrogen peroxide, H2O2.
(i)	Construct a balanced equation for the formation of sodium peroxide from sodium.
.........................................................................................................................
[1]
 
(ii)	Construct a balanced equation for the reaction of sodium peroxide with water.
.........................................................................................................................
[1]
(iii)	Draw a ‘dot-and-cross’ diagram for a molecule of H2O2. Show outer electrons only.
[2]
[Total 4 marks]

 
9.	Barium reacts with water in a redox reaction.
Ba(s) + 2H2O(l) ® Ba(OH)2(aq) + H2(g)
(i)	Explain, in terms of electrons, what is meant by oxidation.
.........................................................................................................................
[1]
 
(ii)	Which element has been oxidised in this reaction? Deduce the change in its oxidation number.
element ...........................................................................................................
oxidation number changes from ………… to…………
[2]
[Total 3 marks]



10.	The Group 7 element bromine was discovered by Balard in 1826. Bromine gets its name from the Greek bromos meaning stench.
	Bromine consists of a mixture of two isotopes, 79Br and 81Br.
(i)	What is meant by the term isotopes?
.........................................................................................................................
.........................................................................................................................
[1]
 
(ii)	Complete the table below to show the atomic structures of the bromine isotopes.

protons
neutrons
electrons
79Br



81Br



[2]
(iii)	Write the full electronic configuration of a bromine atom.
1s2 .................................................................
[1]
[Total 4 marks]



