The King's CE School	1
F321 module 1 Practice 2:

1.	A student reacted 1.44 g of titanium with chlorine to form 5.70 g of a chloride X.
(i)	How many moles of Ti atoms were reacted?
[1]
(ii)	How many moles of Cl atoms were reacted?
[2]
(iii)	Determine the empirical formula of X.
[1]
(iv)	Construct a balanced equation for the reaction between titanium and chlorine.
.........................................................................................................................
[1]
[Total 5 marks]

 
2.	The Group 2 element radium, Ra, is used in medicine for the treatment of cancer. Radium was discovered in 1898 by Pierre and Marie Curie by extracting radium chloride from its main ore pitchblende.
(a)	Predict the formula of radium chloride.
.........................................................................................................................
[1]
 
(b)	Pierre and Marie Curie extracted radium from radium chloride by reduction.
Explain what is meant by reduction, using this reaction as an example.
.........................................................................................................................
.........................................................................................................................
[2]
[Total 3 marks]



3.	A student had a stomach-ache and needed to take something to neutralise excess stomach acid. He decided to take some Milk of Magnesia, which is an aqueous suspension of magnesium hydroxide, Mg(OH)2.
(a)	The main acid in the stomach is hydrochloric acid, HCl(aq), and the unbalanced equation for the reaction that takes place with Milk of Magnesia is shown below.
.....Mg(OH)2(s) + .....HCl(aq) ® .....MgCl2(aq) + .....H2O(l)
	Balance the equation by adding numbers where necessary in the unbalanced equation above.
[1]
 
(b)	The student’s stomach contained 500 cm3 of stomach fluid with an acid concentration of 0.108 mol dm–3. The student swallowed some Milk of Magnesia containing 2.42 g Mg(OH)2. He wondered whether this dose was sufficient to neutralise the stomach acid.
	Assume that all the acid in the stomach fluid was 0.108 mol dm–3 hydrochloric acid.
(i)	How many moles of HCl were in the 500 cm3 of stomach fluid?
[1]
 
(ii)	Calculate the mass of Mg(OH)2 necessary to neutralise this stomach fluid.
[3]
(iii)	Determine whether the student swallowed too much, too little, or just the right amount of Milk of Magnesia to neutralise the stomach acid.
................................................................................................................
................................................................................................................
[1]
[Total 6 marks]



4.	Chewing chalk has been used for many years to combat excess stomach acid and indigestion tablets often contain calcium carbonate, CaCO3. Suggest, with the aid of an equation, how these tablets work.
..................................................................................................................................
..................................................................................................................................
..................................................................................................................................
[Total 2 marks]

 
5.	Ammonia reacts with sulphuric acid, as shown in the equation below.
2NH3(g) + H2SO4(aq) ® (NH4)2SO4(aq)
(i)	Complete the statement below to describe how ammonia is behaving in this reaction.
Ammonia is behaving as a ..................... because
.........................................................................................................................
[2]
 
(ii)	State one important use for the compound (NH4)2SO4.
.........................................................................................................................
[1]
(iii)	Apart from the manufacture of (NH4)2SO4, state one other large-scale use of ammonia.
.........................................................................................................................
[1]
[Total 4 marks]



6.	The Group 7 element bromine was discovered in 1826. Bromine gets its name from the Greek brōmos meaning stench because of its strong smell.
	Bromine consists of a mixture of two isotopes, 79Br and 81Br.
(i)	What is the difference between the atomic structures of 79Br and 81Br?
.........................................................................................................................
.........................................................................................................................
[2]
 
(ii)	State two similarities between the atomic structures of 79Br and 81Br.
.........................................................................................................................
.........................................................................................................................
[2]
[Total 4 marks]

 
7.	Bromine forms three compounds with phosphorus. The compounds have the molecular formulae PBr3, PBr5 and P2Br4.
(i)	Explain what is meant by the term molecular formula.
.........................................................................................................................
.........................................................................................................................
[1]
 
(ii)	PBr3 can be prepared by heating bromine with phosphorus, P4.
Write a balanced equation for this reaction.
.........................................................................................................................
[1]


(iii)	Compound A is one of the three bromides of phosphorus above. It has the following percentage composition by mass: P, 16.2%; Br, 83.8%.
	Use this percentage composition to calculate the empirical formula and to determine the identity of compound A.
empirical formula ......................................
identity of compound A ......................................
[3]
[Total 5 marks]

 
8.	Hydrogen iodide dissolves in water to give a solution of hydro-iodic acid, HI(aq). Its reactions are similar to those of hydrochloric acid, HCl(aq).
(i)	A length of magnesium ribbon is added to hydrochloric acid.
Describe what you would see in this reaction.
.........................................................................................................................
.........................................................................................................................
[1]
 
(ii)	Write a balanced equation for this reaction.
.........................................................................................................................
[2]
[Total 3 marks]



9.	A fifty pence coin contains nickel alloyed with a metal A.
	Nickel exists as a mixture of three isotopes, nickel-58, nickel-60 and nickel-62.
	Complete the table below to show the atomic structures of the isotopes in metallic nickel.
isotope
protons
neutrons
electrons
nickel-58



nickel-60



nickel-62



[Total 3 marks]

 
10.	Metal A can be identified from its relative atomic mass.
	Analysis of a fifty pence coin showed that two isotopes of metal A were present with the following percentage abundances.
isotope
isotope 1
isotope 2
relative isotopic mass
63.0
65.0
% abundance
77.2
22.8
(i)	What analytical method is used to obtain this information?
.........................................................................................................................
[1]
 
(ii)	Define the term relative atomic mass.
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
[3]


(iii)	Calculate the relative atomic mass of the sample of metal A.
Give your answer to three significant figures.
answer ...........................
[2]
 
(iv)	Use your answer to (iii) and the Data Sheet to suggest the identify of metal A.
.........................................................................................................................
[1]
[Total 7 marks]



