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Answer all questions.

(a) (i) Balance the symbol equation for the combustion of ethanol. 1]
(i)  Where does the oxygen come from when ethanol is burned? 1]
(b) Ethanol can be used as a fuel. State one other use of ethanol. 1]

(¢) When a student heated some ethanol in a beaker using a Bunsen burner, the
ethanol caught fire.

Suggest how a teacher would put out the flame. Explain how the chosen method works.

[3]
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2. The following table shows the names and formulae of some organic compounds.

Name Formula Structural formula
H H
o
ethane C,Hg H—C—C—H
o
H H
propane CsHg
H H H
o /
propene C3Hg H—C—C—C
| H
H
H H H
o
propanol H—C—C—C—0O0—H
I
H H H
ethene C,oH,

(@ Complete the table.

(b) Name the two compounds in the table which are alkenes.
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3.

(@) The following pie chart shows the main uses of sulfuric acid in a developing country.

(i)

(ii)

paper
fertilisers
chemicals
plastics
detergents i
paints
Calculate the percentage of sulfuric acid used to make detergents. [2]
Percentage = ... %

In this country, 200 000 tonnes of sulfuric acid are used each year. Calculate the

mass of sulfuric acid used each year to make fertilisers. 2]
Mass of sulfuricacid = ... tonnes
State what is observed when magnesium reacts with sulfuric acid. [1]

Explain how magnesium could be used to distinguish between sulfuric acid and
ethanoic acid. [2]
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(@) The following table contains the names and formulae of four nitrogenous fertilisers.

Name Formula
ammonia NH,
ammonium sulfate (NH,),SO,
potassium nitrate KNO4
urea CO(NH,),

Use the information in the table to answer parts (i) and (ii).

(i) Give the names of all the elements present in urea.

(i)  Give the name of the compound with the formula NH,NO,.

(b) State why it is an advantage for a fertiliser to release its nitrogen slowly.

(c) Describe two consequences of nitrogenous fertilisers being washed into rivers.

(d) Another substance which is added to soil by farmers is calcium hydroxide, commonly

known as slaked lime.

Give the reason why slaked lime is added to soil.
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5. The following key shows how to identify some negative ions.

solution containing negative ions

add nitric acid

no
effect

add silver
nitrate solution

\4 \4 \4
white cream yellow
precipitate precipitate precipitate
ClI- Br~ I~

(@) Give the meaning of the term precipitate.

fizzes

CO,%

(b) Name the gas given off when identifying CO42" ions.
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(c)

Substance X was known to be sodium iodide, potassium iodide or potassium bromide.

(i) State how a flame test could be used to decide whether substance X is a sodium or
a potassium compound. 2]

(i) Describe how you would carry out a test to show whether X is potassium iodide or
potassium bromide. Include the expected observations. [2]

(i) Give the word equation for the reaction between silver nitrate and potassium
bromide. (1]
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6.

A small piece of limestone, which contains calcium carbonate, was heated strongly for about
10 minutes using a Bunsen burner flame as shown in the diagram.

wire gauze

o—— limestone

(@) During the reaction calcium oxide was formed.

Give the common name of calcium oxide. [1]

(b) The calcium oxide was allowed to cool and cold water was added dropwise as shown.

cold water
calcium oxide
o
\Z
(i) Describe what was observed. 2]
(i)  Give the balanced symbol equation for the reaction. [2]
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7.

10

In the Haber process, nitrogen reacts with hydrogen to give ammonia.

The following graphs show the effect of changing pressure on the yield of ammonia at 300°C
and 500°C.
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Pressure (atm)

The table shows the percentage yield of ammonia at various pressures at 400 °C.

Pressure (atm) 0 100 200 300 400 500
Yield of
ammonia (%) 0 22 37 44 49 51

(@) Plot the points on the grid above and draw a suitable line.

[2]

(b) Using the graphs, state the temperature and pressure which produce the highest yield of
ammonia. (1]
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(c) State what conclusions can be drawn from the graphs. [2] o
(d) (i) Complete and balance the following equation for the production of ammonia. [2]
N, + Hy, = | |

(i) State the meaning of = in the equation in part (i). [1]

8
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12

The diagram shows the apparatus that was used to find the volume of hydrochloric acid needed
to neutralise 25.0 cm?® of sodium hydroxide solution.

The balanced equation for the reaction between sodium hydroxide and hydrochloric acid is as
follows.

NaOH + HCI — NaCl + H,0

burette

dilute hydrochloric acid

25.0cm?® sodium hydroxide solution
and 3 drops of indicator

The acid was added slowly from the burette. The volume of acid needed to change the indicator
colour was recorded.

The titration was carried out four times and the volume of acid added each time was recorded
in the table below.

Run 1 2 3 4

Volume of hydrochloric acid (cm?) 33.5 29.5 29.6 29.4
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(@) State why an indicator was used in this experiment. 1]

(b) State whether the acid or the alkali is the more concentrated. Give a reason for your
answer. (]

(c) () Calculate the mean volume of hydrochloric acid needed to neutralise 25.0cm? of
the sodium hydroxide solution. 1]

(ii)  Using all the information provided and your mean volume, describe how a pure
sample of sodium chloride crystals could be made. [4]
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(@) You have been given three gases, A, B and C. The gases are carbon dioxide, hydrogen o
and oxygen, but not necessarily in that order.
Describe the tests for carbon dioxide, hydrogen and oxygen and plan a method to identify
gases A, B and C without using all three tests. [6 QWC]
(b)  When a mixture of sodium hydroxide solution and ammonium chloride is heated a gas is

given off.

(i) Namethe gas. ...l [1]

(i) Describe a test you could carry out to identify the gas. 2]

9

END OF PAPER
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FORMULAE FOR SOME COMMON IONS
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POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium APP* Bromide Br-
Ammonium NH," Carbonate co,>"
Barium Ba%* Chloride cI-
Calcium ca®* Fluoride F-
Copper(ll) Cu? Hydroxide OH"
Hydrogen H* lodide -
Iron(ll) Fe?* Nitrate NO,"
Iron(lll) Fe®* Oxide 0%
Lithium Li* Sulfate s0,%"
Magnesium Mg?*
Nickel Ni%*
Potassium K*
Silver Ag*
Sodium Na*
Zinc Zn?*
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