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Answer ALL questions

Some questions must be answered with a cross in a box .  If you change your mind about an 
answer, put a line through the box  and then mark your new answer with a cross .

The periodic table

1 (a) The positions of four elements in the periodic table are shown by L, M, R and T. 

R

L

M

T

  (i) Iron is a transition metal. 

   Which letter shows the position of iron in this periodic table? 
(1)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (ii) Which of these is a property of most transition metals? 

   Put a cross ( ) in the box next to your answer.
(1)

   A do not conduct an electric current

   B form colourless compounds

   C have a low melting point

   D are malleable
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 (b) (i) Chlorine, bromine and iodine are halogens.

   This table gives information about the colours and physical states at 
room temperature of chlorine, bromine and iodine.

   Complete the table.
(3)

halogen
colour at room 

temperature
physical state at room 

temperature

chlorine gas

bromine red-brown

iodine grey

  (ii)  Chlorine has a low boiling point. 
Chlorine does not conduct electricity. 

   Complete the sentence by putting a cross ( ) in the box next to your answer.

   These properties suggest that the structure of chlorine is 
(1)

   A giant molecular, covalent 

   B ionic

   C metallic 

   D simple molecular, covalent
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 (c)  This table shows the noble gases and some of their properties.

  (i)  Complete the table by suggesting values for the density and boiling point of krypton. 
(2)

noble gas atomic number density / g dm–3 boiling point / °C

helium  2 0.15 –269

neon 10 1.20 –246

argon 18 1.40 –186

krypton 36

xenon 54 3.52 –108

  (ii)  Helium and hydrogen are both used to fill balloons so they rise in the air. 

   Give one reason why it is better to use helium rather than hydrogen. 
(1)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 1 = 9 marks)
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Atomic structure

2 (a) The formula for beryllium hydroxide is Be(OH)
2
.

  How many different elements are combined together in beryllium hydroxide, Be(OH)
2
?

  Put a cross ( ) in the box next to your answer.
(1)

  A 2

  B 3

  C 4

  D 5

 (b) Complete the table to show the relative mass and relative charge of a proton, 
a neutron and an electron.

(2)

relative mass relative charge 

proton +1  

neutron

electron
1

1837

 (c) Describe the positions of the protons, neutrons and electrons in atoms. 
(2)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (d) An atom of beryllium has an atomic number of 4 and a mass number of 10.

  (i) Complete the sentence by putting a cross ( ) in the box next to your answer.

   The number of neutrons in this atom of beryllium is 
(1)

   A  4

   B  6

   C 10

   D 14

  (ii) Explain, in terms of its electronic configuration, why beryllium is placed in 
group 2 of the periodic table.

(2)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Chromatography and covalent compounds

3 (a) Some students were asked to separate and identify the dyes in four inks, 
W, X, Y and Z.

  One student put a drop of each ink onto a line on chromatography paper and set up 
the chromatography apparatus as shown in the diagram.

                       

chromatography 
paper

start line

solvent

spot of ink W X Y Z

  Explain the error made by the student when the apparatus was set up.
(2)
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 (b) Another student set up the apparatus correctly and obtained the following 
chromatogram.

                                      
                 

solvent front

dye A

measuring 
scale

start line W X Y Z

  (i) Explain which of the inks contained the most dyes.
(2)
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  (ii) The dyes can be identified by their R
f
 values.

R  = 
distance moved by the dye

distance moved by the solven
f

tt front

   Calculate the R
f
 value of dye A. 

(2)
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 (c) Methane has the formula CH
4
.

  A carbon atom has four electrons in its outer shell. 
  A hydrogen atom has one electron in its shell.

  Complete the dot and cross diagram for a molecule of methane.
  Show outer electrons only.

(2)

H

CH H

H

 (d) Diamond has a giant molecular, covalent structure.

  The diagram shows part of the structure of diamond.

                                                                     

carbon atom

  Explain why diamond has a very high melting point.
(2)
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 (Total for Question 3 = 10 marks)
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BLANK PAGE
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Quantitative chemistry

4 Copper chloride solution reacts with potassium hydroxide solution to form a 
precipitate of copper hydroxide and potassium chloride in solution. 

 (a) Balance the equation for the reaction by putting numbers in the spaces provided. 
(2)

CuCl
2
   +   . . . . . . . . . . . . . . . . . .KOH   →   Cu(OH)

2
   +   . . . . . . . . . . . . . . . . . .KCl

 (b) Which of the following is the relative formula mass of copper hydroxide, Cu(OH)
2
?

  (relative atomic masses: H = 1, O = 16, Cu = 63.5)

  Put a cross ( ) in the box next to your answer.
(1)

  A  80.5

  B  81.5

  C  97.5

  D 161.0

 (c) Calculate the percentage by mass of potassium in potassium chloride.
  (relative atomic masses: Cl = 35.5, K = 39
  relative formula mass KCl = 74.5) 

(2)
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 (d) A sample of copper hydroxide was prepared.
  The actual yield in the experiment was 3.6 g. 
  The theoretical yield was 4.0 g.

  Calculate the percentage yield.
(2)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

percentage yield = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (e) Suggest two reasons why the actual yield is less than the theoretical yield. 
(2)
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(Total for Question 4 = 9 marks)
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Reactions

5 Magnesium reacts with dilute hydrochloric acid to produce magnesium chloride and 
hydrogen gas.

 (a) (i) Write the word equation for the reaction. 
(2)
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  (ii) State the formula of a molecule of hydrogen. 
(1)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (iii) Dilute hydrochloric acid is classified as an irritant.

   Which of the following hazard symbols warns that a substance is an irritant? 

   Put a cross ( ) in the box next to your answer. 
(1)

   A 

   B 

   C 

   D 
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Turn over     

 (b) The reaction between magnesium and dilute hydrochloric acid is exothermic. 

  Describe how you could show that this reaction is exothermic.
(2)
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   *(c) The rate of the reaction between magnesium and hydrochloric acid can be 
changed by changing the concentration of the acid. 

  A student is provided with the following 
   magnesium ribbon   

two different concentrations of hydrochloric acid 
a measuring cylinder  
stopwatch  
the apparatus shown 

gas syringe

conical flask

  Describe how the student should use the apparatus and materials listed to show 
how changing the concentration of the hydrochloric acid affects the rate of this 
reaction. 

(6)
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 (Total for Question 5 = 12 marks)

Turn over     
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Ionic substances

6 (a)  Potassium sulfate contains potassium ions, K+, and sulfate ions, SO
4

2–.

  Use this information to give the formula of potassium sulfate.
(1)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (b) A flame test is carried out on a solid potassium salt. 

  What colour is produced in the flame by the potassium ions? 

  Put a cross ( ) in the box next to your answer.
(1)

  A green

  B lilac

  C red

  D yellow

 (c) Calcium carbonate is formed as a precipitate when sodium carbonate solution is 
mixed with calcium nitrate solution.

  (i) Write the word equation for the reaction.
(2)
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  (ii) Describe a test to show that solid calcium carbonate contains carbonate ions. 
(2)
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   *(iii) Starting with solid sodium carbonate and solid calcium nitrate, describe how 
you could prepare a sample of pure, dry calcium carbonate.

   You may wish to use diagrams to illustrate your answer.
(6)
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 (Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS




