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The table shows some information about acids and alkalis.
 

Name of acid
or alkali

Type
Ions produced in

solution
pH

Effect on Universal
Indicator

Hydrochloric acid
Strong
acid H+ Cl– 1 Goes red

Sodium hydroxide
Strong
alkali Na+ OH– 13 Goes purple

Use the information in the table to help you answer parts (a) and (b).

(a)     Draw a ring around the correct answer to complete each sentence.

(i)     Hydrochloric acid is acidic.
 

    Cl-  

  This is because it contains H+ ions

    OH-  

(1)

1.

(ii)    Sodium hydroxide solution is alkaline.
 

    H+  

  This is because it contains Na+ ions

    OH-  

(1)
 

      higher than  

  (iii) The pH of acids is lower than the pH of alkalis.

      the same as  

(1)
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(b)     Ethanoic acid is a weak acid.

Universal Indicator can be used to show that hydrochloric acid is a stronger acid than
ethanoic acid of the same concentration.

Explain how.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(c)     Draw a ring around the correct answer to complete this sentence.
 

  completely  

Strong acids and strong alkalis are not ionised in water.

  partially  

(1)
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(d)    The diagram shows the apparatus used to find the volume of hydrochloric acid that reacts
with 25.0 cm3 of sodium hydroxide solution.

 

(i)      Which one of the following is the correct name for A?

Draw a ring around your answer.
 

beaker conical flask pipette

(1)

(ii)      Use the correct word from the box to complete the sentence.
 

distillation filtration titration

The method used to find the volume of acid that reacts with a known volume

of alkali is __________________________________ .

(1)

(iii)     Suggest one way to make the results more reliable.

______________________________________________________________

(1)

(Total 9 marks)
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Electroplating is used to coat a cheap metal with a thin layer of an expensive metal.

In the diagram a teaspoon made of nickel is being coated with silver.

 

Silver nitrate, AgNO3, contains silver ions (Ag+) and nitrate ions (NO3
-).

(a)     Solid silver nitrate, AgNO3(s), does not conduct electricity.

Choose the correct answer in the box to complete the sentence.
 

are too big cannot move are too small

Solid silver nitrate does not conduct electricity because the ions

___________________________________________________________________

(1)

2.

(b)     What substance is added to AgNO3(s) to turn it into AgNO3(aq)?

Draw a ring around the correct answer.
 

petrol alcohol water

(1)
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(c)     Draw a ring around the correct answer to complete each sentence.

(i)     Silver ions move to the negative electrode because
 

  no charge.

they have a negative charge.

  a positive charge.

(1)

(ii)     When silver ions reach the negative electrode they turn into
 

  atoms

silver compounds.

  molecules.

(1)

(Total 4 marks)

Hydrogen fluoride is used to make hydrofluoric acid.

(a)     A company makes hydrogen fluoride by reacting solid calcium fluoride with sulfuric acid.
The reaction takes place in a rotating kiln.

 

calcium fluoride + sulfuric acid → calcium sulfate + hydrogen fluoride

The company want this reaction to take place quickly.

(i)      Rotating the kiln makes the reaction take place faster.

Suggest why.

______________________________________________________________

______________________________________________________________

(1)

3.
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(ii)     Draw a ring around the correct word in each box.

To make the reaction take place faster:
 

  higher   less  

the temperature should be   so that the particles have   energy

  lower   more  

 

  powder   small  

the solid calcium fluoride should be   to give a   surface area

  lumps   big  

 

  dilute   less  

the sulfuric acid solution should be   to give   collisions

  concentrated   more  

between the particles each second.

(3)

(b)     The diagram represents a molecule of hydrogen fluoride.

 

The hydrogen and fluorine atoms are joined by a covalent bond.

Use the correct word from the box to complete the sentence.
 

electrons neutrons protons

In a covalent bond the atoms share _____________________________________ .

(1)
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(c)     Hydrogen fluoride is dissolved in water to make an acidic solution of hydrofluoric acid.

Draw a ring around the symbol of the ion that makes the solution acidic.
 

H + OH– F–

(1)

(Total 6 marks)

Humphrey Davy was a professor of chemistry.

In 1807 Humphrey Davy did an electrolysis experiment to produce potassium.

(a)    (i)      Humphrey Davy was the first person to produce potassium.

Draw a ring around the correct answer to complete each sentence.

Humphrey Davy’s experiment to produce this new element was quickly
 

  had a lot of money.

accepted by other scientists because he had a lot of staff to help.

  was well qualified.

(1)

4.

(ii)     Other scientists were able to repeat Davy’s experiment.

Draw a ring around the correct answer to complete each sentence.

Being able to repeat Davy’s experiment is important because
 

  check the results of the experiment.

other scientists can see if the experiment is safe.

  take the credit for the discovery.

(1)

(b)     A student tried to electrolyse potassium chloride.

 

Potassium chloride contains potassium ions (K+) and chloride ions (Cl−).
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(i)      The student found that solid potassium chloride does not conduct electricity.

Use the correct answer from the box to complete the sentence.
 

are too big cannot move have no charge

Solid potassium chloride does not conduct electricity because

the ions ________________________________________ .

(1)

(ii)     What could the student do to the potassium chloride to make it conduct electricity?

______________________________________________________________

(1)

(iii)    During electrolysis why do potassium ions move to the negative electrode?

______________________________________________________________

(1)

(iv)    Draw a ring around the correct answer to complete the sentence.

When the potassium ions reach the negative electrode
 

  atoms.

they turn into potassium electrodes.

  molecules.

(1)

(Total 6 marks)
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(a)     A student used the apparatus in the figure below to do a titration.

 

(i)      What is the name of the piece of apparatus labelled A?

Draw a ring around the correct answer.
 

burette measuring cylinder test tube

(1)

5.

(ii)     What should the student add to the acid in the conical flask?

Draw a ring around the correct answer.
 

catalyst indicator water

(1)

(iii)    What would the student see when the end point of the titration has been reached?

______________________________________________________________

(1)

(b)     The student does the titration three times.

(i)      State one variable that the student needs to keep the same to make it a fair test.

______________________________________________________________

(1)
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(ii)     The student’s results are shown in the table below.
 

Titration
Volume of sodium hydroxide solution

added in cm3

1 22.40

2 22.20

3 22.30

Calculate the mean volume of sodium hydroxide solution added.

______________________ cm3

(1)

(Total 5 marks)
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Iron is extracted from its ore.

(a)     Iron ore is quarried.

 

Photograph supplied by Stockbyte/Thinkstock

Quarrying iron ore has impacts that cause environmental problems.

Tick ( ) two impacts of quarrying that cause environmental problems.
 

Impact of quarrying Tick ( )

puts off tourists  

causes dust pollution  

increases jobs  

increases traffic  

(2)

6.
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(b)     The diagrams represent the atoms in iron and the atoms in two alloys of iron.

 

Use the diagrams to help you to answer these questions.

(i)      Complete the sentence.

Pure iron does not have many uses because _________________________

______________________________________________________________

(1)

(ii)     Stainless steel is more expensive than pure iron.

Suggest why.

______________________________________________________________

______________________________________________________________

(1)

(c)     Draw a ring around the correct answer to complete each sentence.
 

    a compound.

(i) Pure iron is an element.

    a mixture.

(1)
 

    brittle.

(ii) High carbon steel is used for a drill bit because it is easily bent.

    hard.

(1)
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    contains three different atoms.

(iii) Stainless steel is used to make cutlery because it melts at a very high temperature.

    is resistant to corrosion.

(1)

(Total 7 marks)

The diagrams represent the electronic structure of a magnesium atom and a chlorine atom.

 

Magnesium reacts with chlorine to make the ionic compound called magnesium chloride. This
contains magnesium ions, Mg2+, and chloride ions, Cl−

(a)     (i)      Which structure, A, B or C, represents a magnesium ion?

 
 

The magnesium ion is Structure
 

(1)

7.
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(ii)     Which structure, D, E or F, represents a chloride ion?

 
 

The chloride ion is Structure
 

(1)

(b)     Magnesium metal can be extracted from sea water.
Sea water contains magnesium chloride, MgCl2

(i)      Calcium hydroxide, Ca(OH)2, is added to the sea water.
Magnesium hydroxide, Mg(OH)2, is produced as a solid.

This is the equation for the reaction:
 

MgCl2(aq) + Ca(OH)2(aq) → Mg(OH)2(s) + CaCl2(aq)

Draw a ring around the correct answer to complete each sentence.
 

  soluble  

Magnesium hydroxide forms as a solid because it is insoluble in water.

  dissolved  

 

  precipitation.

This type of reaction is called neutralisation.

  thermal decomposition.

(2)

(ii)     How is the solid magnesium hydroxide separated from the solution?

______________________________________________________________

(1)
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(iii)    An acid is then added to the solid magnesium hydroxide to make magnesium
chloride.

Draw a ring around the name of this acid.
 

nitric acid hydrochloric acid sulfuric acid

(1)

(c)     Electrolysis is used to extract magnesium metal from magnesium chloride.

 

(i)      What must be done to solid magnesium chloride to allow it to conduct electricity?

______________________________________________________________

(1)

(ii)     Why do the magnesium ions move to the negative electrode?

______________________________________________________________

______________________________________________________________

(1)

(iii)    Name the product formed at the positive electrode.

______________________________________________________________

(1)

(Total 9 marks)
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Cans for food and drinks are made from steel or aluminium.
The main metal in steel is iron.

(a)     Reacting iron oxide with carbon produces iron.

Draw a ring around the correct answer to complete the sentence.
 

  decomposition.

The reaction to produce iron from iron oxide is oxidation.

  reduction.

(1)

8.

(b)     Aluminium cannot be produced by reacting aluminium oxide with carbon.

Why does aluminium oxide not react with carbon?

Tick ( ) the correct answer.
 

Answer Tick ( )

aluminium is less reactive than carbon  

carbon is less reactive than aluminium  

oxygen is more reactive than carbon  

(1)
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(c)     Aluminium can be produced by electrolysis.

 

Why do the aluminium ions collect at the negative electrode?

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(d)     Some statements about aluminium are given below.

Tick ( ) two statements that are correct reasons why aluminium is used to make cans.
 

Statement Tick ( )

aluminium conducts electricity  

aluminium is not a transition metal  

aluminium has a low density  

aluminium is resistant to corrosion  

(2)
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(e)     Recycling aluminium cans uses less fossil fuels than producing aluminium from its ore.

Tick ( ) one advantage and tick ( ) one disadvantage of recycling aluminium to make
aluminium cans.

 

Statement Advantage Tick ( ) Disadvantage Tick ( )

aluminium is the most common
metal in the Earth’s crust

   

less carbon dioxide is
produced                       

   

more aluminium ore needs to be
mined

   

used aluminium cans have to be
collected and transported

   

(2)

(Total 8 marks)
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A student investigated the reactivity of different metals.

The student used the apparatus shown in the figure below.

 

The student used four different metals.

The student measured the temperature rise for each metal three times.

The student’s results are shown in the table below.
 

Metal
Temperature rise in °C Mean

temperature
rise in °CTest 1 Test 2 Test 3

Calcium 17.8 16.9 17.5  

Iron   6.2   6.0   6.1   6.1

Magnesium 12.5   4.2 12.3 12.4

Zinc   7.8   8.0   7.6   7.8

(a)     Give two variables the student should control so that the investigation is a fair test.

1. _________________________________________________________________

___________________________________________________________________

2. _________________________________________________________________

___________________________________________________________________

(2)

9.
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(b)     One of the results for magnesium is anomalous.

Which result is anomalous?

Suggest one reason why this anomalous result was obtained.

Result _____________________________________________________________

___________________________________________________________________

Reason ____________________________________________________________

___________________________________________________________________

(2)

(c)     Calculate the mean temperature rise for calcium.

___________________________________________________________________

Mean temperature rise = _______________ °C

(1)

(d)     The temperature rose when the metals were added to sulfuric acid.

Give one other observation that might be made when the metal was added to sulfuric acid.
How would this observation be different for the different metals?

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(e)     Aluminium is more reactive than iron and zinc but less reactive than calcium and
magnesium.

Predict the temperature rise when aluminium is reacted with dilute hydrochloric acid.

___________________________________________________________________

Temperature rise = _______________ °C

(1)

(Total 8 marks)
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The table shows some information about acids and alkalis.
 

Name of acid
or alkali

Type
Ions produced in

solution
pH

Effect on Universal
Indicator

Hydrochloric
acid

Strong
acid

H+ CI – 1 Goes red

Sodium
hydroxide

Strong
alkali

Na+ OH – 13 Goes purple

Use the information in the table to help you answer parts (a) and (b).

(a)     Draw a ring around the correct answer to complete the sentences.

(i)      Hydrochloric acid is acidic.
 

  Cl–  

This is because it contains H+ ions.

  OH–  

(1)

10.

(ii)     Sodium hydroxide solution is alkaline.
 

  H+  

This is because it contains Na+ ions.

  OH–  

(1)

(b)     Hydrochloric acid is a stronger acid than ethanoic acid.

When Universal Indicator is added to solutions of these acids at the same concentration
the results are different.

Describe how the results would show that ethanoic acid is a weaker acid than hydrochloric
acid.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)
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(c)     Draw a ring around the correct answer to complete this sentence.
 

  completely  

Strong acids and strong alkalis are not ionised in water.

  partially  

(1)

(d)     The diagram shows the apparatus used to find the volume of hydrochloric acid that reacts
with 25.0 cm3 of sodium hydroxide solution.

 

(i)      Which one of the following is the correct name for A?

Draw a ring around your answer.
 

beaker conical flask pipette

(1)

(ii)     Use the correct word from the box to complete the sentence.
 

distillation filtration titration

(1)

The method used to find the volume of acid that reacts with a known volume

of alkali is called__________________________________________

(1)
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(iii)    Suggest one way to make the results more reliable.

______________________________________________________________

______________________________________________________________

(1)

(Total 8 marks)

Iron is extracted from iron oxide in the blast furnace.

(a)     The equation for one of the reactions in the blast furnace is:

Fe2O3  +  3CO         2Fe + 3CO2

(i)      Complete the word equation for this reaction.
 

iron oxide
+

carbon
monoxide   ________________  +  ________________

(2)

11.

(ii)     Oxygen is removed from iron oxide in the blast furnace.

Draw a ring around the correct answer to complete the sentence.
 

The iron oxide is

neutralised.

oxidised.

reduced.

(1)
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(b)     The diagrams represent pure iron and iron from the blast furnace.

 

               Pure iron                            Iron from the blast furnace

(i)      Draw one line from each statement to the correct explanation.

 

(2)

(ii)     Explain why iron from the blast furnace is harder than pure iron.

Use the diagrams on page 4 to help you.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(Total 7 marks)
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Where copper ore has been mined there are areas of land that contain very low percentages of
copper compounds.

One way to extract the copper is to grow plants on the land.

The plants absorb copper compounds through their roots.

The plants are burned to produce copper oxide.

The copper oxide produced from plants can be reacted to produce copper or copper sulfate
solution, as shown in Figure 1.

Figure 1

 

(a)     Draw a ring around the correct answer to complete each sentence.

12.

 

(i) Copper ores contain enough copper to make extraction of the metal

carbon neutral.

economical.

reversible.

(1)
 

(ii) Using plants to extract metals is called

photosynthesis.

phytomining.

polymerisation.

(1)
 

(iii) Copper oxide reacts with carbon to produce copper and

carbon dioxide.

oxygen.

sulfur dioxide.

(1)

(b)     Copper is produced from copper sulfate solution by displacement using iron or by
electrolysis.

(i)      Complete the word equation.

copper sulfate    +    iron         ___________ + ___________

(2)
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(ii)     Figure 2 shows the electrolysis of copper sulfate solution.

Figure 2

 

Why do copper ions go to the negative electrode?

______________________________________________________________

______________________________________________________________

(1)

(c)     Suggest two reasons why copper should not be disposed of in landfill sites.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(Total 8 marks)
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