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Chapter 4  Elements and Compounds
Paper 1
[Multiple Choice Questions]
1  Which pair of substances are both mixtures?




A
     A  air; sea water



B  diamond; vinegar 

     C  ethanol; lime water


D  water; air

2  The empirical formula of a liquid is CH2O.

    What extra information will make it possible to work out its molecular formula?
A
    A  The number of carbon atoms in one molecule

    B  Its boiling point 

    C  Its density

    D  The names of its elements

3  The reaction between aqueous barium chloride and aqueous sodium sulphate can be 

     represented by the equation

BaCl2(aq) + Na2SO4(aq) ( BaSO4(s) + 2NaCl(aq)

   Which method would be suitable to separate the products of this reaction?

A

   A  distillation
B  chromatography
C  filtration
D  crystallisation

4  Which equation correctly shows the reaction of oxygen and hydrogen to produce steam?













D
     A      H2(g) + O(g) ( H2O(l )

     B      2H2(g) + O2(g) ( 2H2O(l)

     C      H2(g) + O2(g) ( H2O(g)

     D      2H2(g) + O2(g) ( 2H2O(g)

5   Diesel used as a fuel for buses is a mixture of compounds. Each compound has the general formula CnHm, where n and m can be a variety of numbers. What is the same for all samples of diesel?






B (hydrocarbons)
    A  The empirical formula 

    B  The elements

    C  The boiling point

    D  The molecular formula
6  Which diagrams correctly show the molecules in ammonia, nitrogen and hydrogen?      B
                        NH3                            N2                               H2
	
	ammonia
	nitrogen
	hydrogen

	A
	
	
	

	B
	
	
	

	C
	
	
	

	D
	
	
	


7  The molecular formulas of four compounds are given below. For which compound are the empirical and molecular formulas the same?

    A  propene, CH3CH=CH2               C3H6    vs CH2
    B  hydrogen peroxide, H2O2              H2O2      vs    HO
    C  ethanoic acid, CH3CO2H             C2H6     vs CH2
    D  ethanol, C2H5OH                          C2H6O     vs  C2H6O     
8  The formula of talcum powder was given in old textbooks as 3MgO.4SiO2.H2O. This formula is rearranged in modern textbooks as Mg3Si4Ox(OH)y. What are the values of x and y in the modern formula?

                    x               y

       A            8              2

       B          10              1

       C          10              2

       D          11              2

Paper 2
[Structured and Free Response Questions]
Section A
[Structured Questions]
1  A list of common substances is given below.


            air                     copper                     brass                           methane    

           ethanol              petroleum                 salt                             water
  Choose from the list one substance that is

(a)  an element                   copper
................................................................................................................................

(b)  a mixture of elements         brass
................................................................................................................................

(c)  a compound consisting of only three elements                ethanol
................................................................................................................................

(d)  a compound containing sodium                                      salt (sodium chloride)
................................................................................................................................

(e)  a mixture of compounds




petroleum
................................................................................................................................

(f)  a mixture of elements and compounds


air
      ................................................................................................................................

[6]

2  The structure of a molecule of a compound used to make Terylene is shown below.

                                            H         H


                      H         O        C         C         O         H

                                            H         H

(a)  Name the elements present in the compound.        Carbon,hydrogen, oxygen
 [1]

(b)  Write the molecular formula of the compound.       C2H2O6
                                                                         ...................................................

[1]

(c)  Write the empirical formula of the compound.          CHO3
                                                                         ...................................................

[1]

3  The structure of a molecule of a solid oxide of sulphur is shown below

                              O                               O
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                                              O

                                  O

                              S

                  O                              O

                                O

(a)  Write the molecular formula of the compound.                 S3O9
                                                                         ...................................................

[1]

(b)  Write the empirical formula of the compound.                  SO3
                                                                         ...................................................

[1]

(c)  The compound reacts with water to produce a solution of sulphuric acid. Use

      the molecular formula to construct the equation, with state symbols, for the

      reaction.



S3O9    (s) + 3 H2O  (l)  (  3 H2SO4 (aq)   
 [2]

4  The properties of some metal oxides are given in the table. All the oxides are

    solid at room conditions.

	name of oxide
	formula of oxide
	colour
	effect of heating the oxide

	copper(I) oxide
	Cu2O


	red
	remains red

	lead(IV) oxide
	PbO2
	brown
	oxygen produced;

solid turns yellow

	mercury(II) oxide
	HgO
	red
	oxygen produced;

silvery liquid produced

	potassium peroxide
	K2O2


	white
	remains white

	zinc oxide
	ZnO
	white
	solid turns yellow when hot and becomes white again on cooling


(a)  Which of these oxides do not undergo a chemical reaction when heated?       
..... copper(I) oxide, potassium peroxide...................................................................

[2]

(b)  (i) Suggest the identity of the silvery liquid formed from mercury(II) oxide.

mercury
     ..........................................................................................................................

(ii)  Construct the equation, with state symbols, for the reaction when mercury 

      oxide is heated.

.
2HgO (s)  ( 2Hg (l) + O2(g)
[3]

(c)  What is the empirical formula of potassium peroxide?       KO
      ..............................................................................................................................

[1]

Section B
[Free Response Questions]
1 (a) Substances can be classified as elements, compounds or mixtures. Put each of the following into one of these classes.     
        (Elements are found in Periodic Table, Compounds have chem formula, mixture do not) 

(i)  Air                          mixture
(ii)  Butane                    compound
(iii)  Bromine                  element
(iv)  ethanol

compound





[4]

(b)  What are mixtures of metals usually called? 

Alloys


[1]

(c)  The formula of the mineral microcline is often written as K2O.Al2O3.6SiO2. Write the empirical formula of microcline.   





[1]

K2Al2Si6O16           becomes       KAlSi3O8       
2  When crystals of ammonium dichromate(VI), (NH4)2Cr2O7, are heated, they decompose to give chromium(III) oxide, Cr2O3, powder, steam and nitrogen gas. Construct the equation for this reaction, including state symbols. 
 
[2]

(NH4)2Cr2O7 (s) ( Cr2O3 (s) + 4H2O (g) + N2 (g)
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