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1 This question is about gases and their properties.

(a) Complete the following table showing tests for various gases.

gas test result
oxygen put a glowing splint into the
gas
chlorine put a moist litmus paper into
the gas

carbon dioxide

the solution
turns milky

(b) The table shows the percentage of various gases in the air.

(i) Which one of these gases, A, B, C or D, is nitrogen?

gas percentage of gas in the air
A 78
B 21
C about 1
D 0.03

-------------------------------------------------------------------------------------------------------------------------------------

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

(c) A chlorine atom has 17 electrons.

[3]

(i) Draw a diagram to show how the electrons are arranged in one atom of chlorine.
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(ii) Draw a diagram to show how the electrons are arranged in a chlorine molecule. Use

Show only the outer electron shells.

(2]

(d) When sodium reacts with hydrogen, sodium hydride is formed.
Hydrogen has a molecular structure and sodium hydride has an ionic giant structure.
What does this information tell you about

(i) the melting point of sodium hydride,

..................................................................................................................................... (1]
(if) the boiling point of hydrogen,

..................................................................................................................................... [1]
(iii) the electrical conductivity of molten sodium hydride?

..................................................................................................................................... [1]
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2 Candlesticks are often made of brass.

wax candle

brass candlestick

(a) Brass is an alloy of copper and zinc.

The composition of 50 g of aluminium brass is shown in the table.

element present in the g of element in 50g of brass
brass
copper 38
zinc 11
aluminium 1
arsenic trace

(i) Name an element from this table which is a transition element.

Use the Periodic Table to help you.

..................................................................................................................................... (1
(i) Which element in the table is most likely to show non-metallic properties?
..................................................................................................................................... []
(iif) Calculate the percentage of copper in this brass.
(1l
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(b) Suggest why an alloy of copper and zinc is used to make candiesticks rather than
pure copper.

............................................................................................... [
(c) Gilding metal is a type of brass, which contains 90% copper and 10% zinc.
Which one of the following diagrams most accurately represents this alloy?
Put a ring around the correct answer.
O copper atom
. zinc atom
o D
(1

(d) Brass ornaments tarnish after a time because the copper in them is gradually oxidised
to copper(II) oxide.

(i) Complete the symbol equation for this reaction.
2Cu + ——> 2Cu0
[1]

(ii) Brass ornaments which have become tarnished can be cleaned with a dilute solution
of hydrochloric acid.

The copper(Il) oxide reacts with the hydrochloric acid.
Complete the word equation for this reaction.

copper(Il) oxide + hydrochloric acid —— +
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(iii) Explain why copper(II) oxide is behaving as a basic oxide in this reaction.

---------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------

(e) Candle wax can be made from a hydrocarbon fraction obtained from petroleum.

What process is used to separate the different fractions of petroleum?

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

(f) The diagram shows part of a burning candle.

flame

wax vapour

liquid wax

solid wax

Use the particle theory to describe the changes that occur as the wax turns from solid
to liquid and then from liquid to gas, in terms of

(i) the movement of the wax particles,

---------------------------------------------------------------

................................................................... (1]
(i) the distance of the wax particles from each other,
................................................................................................ [2]
(iii) the arrangement of the wax particles.
[2]

-------------------------------------------------------------------------------------------------------------
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Lithium, sodium and potassium are a group of relatively soft metals with similar properties.
They are called the alkali metals.

(a) Complete the table below to show the number of subatomic particles present in one
atom of potassium. ’

Use the Periodic Table to help you.

number of protons

number of neutrons

number of electrons

[3]
(b) The apparatus below can be used to compare the reactivity of the alkali metals
with water.
I N L ! |
syringe
metal
water
(i) State the name of the gas formed when the alkali metals react with water.
(1

-------------------------------------------------------------------------------------------------------------------------------------

(ii) Explain how this apparatus could be used to compare the rates of reaction of the
alkali metals.

--------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------

(ilf) How does the rate of reaction of the alkali metals with water change as you go
down Group 1?7

-------------------------------------------------------------------------------------------------------------------------------------
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(c) When potassium reacts with water, a solution of potassium hydroxide is formed.

Potassium hydroxide reacts with hydrochloric acid.
(i) What type of reaction is this?

-----------------------------------------------------------------------------------------------------------------------------------

(ii) Potassium hydroxide reacts with ammonium chioride on heating.

NH,C1 + KOH - KCl + NH; + H.O
ammonium potassium potassium ammonia water
chloride hydroxide chloride
What type of reagent is potassium hydroxide in this reaction?

Put a ring around the correct answer.

acid addition base salt

(ili) Ammonia is given off in this reaction.
Which two statements about ammonia in the table are correct?

Tick two boxes.

ammonia turns damp blue litmus paper red

ammonia is liquid at room temperature

ammonia reacts with acids to form ammonium salts

ammonia is an alkaline gas

[4]
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In some parts of the world, ethanol has replaced petrol as a fuel for cars.

(a) What is the meaning of the word fuel?

............................................................................................................................................. (1]
(b) The alcohol is made by fermentation of sugar cane or sugar beet extract.
(i) Complete the word equation for fermentation.
enzymes
....................................... ———> ethanol + carbon dioxide
(1]
(ii) What are enzymes?
.................................................................................................... . [2]
(c) The boiling point of ethanol is 79°C. Sugar cane extract is largely water.
How could the ethanol be separated from fermented sugar cane extract?
................................................................................. [
(d) Suggest two advantages of using alcohol as a fuel in cars rather than petrol.
AAVANTAGE 1| eeeeeeceeseressceessssssssmssssesssresssssassmssssessessesessassmmssssssansseesssssses
BAVANGAGE 2 || o oeessaeassasasssssssssssssssssssssess s 2]
(e) Name a fuel, other than alcohol, which could be used in cars in place of petrol.
.................................................................................................. [1]
(F) Nitrogen oxides and lead compounds are sometimes found in the gases from car
exhausts.
What problems are associated with these compounds if they get into the
atmosphere?
MOGEN OXIBS || oo s oo
88d COMPOUNTS ||| . oo ssesssecsessssecessmssssmss s seesssssssssss s sssssasasssses e
[2]

-----------------------------------------------------------------------------------------------------------------
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5 The diagram shows the contents [abel from a bottle of face-cleaning liquid.

(a) How many grams of ethanol are there in 20 g of the face cleaning liquid?

(b) (i) Draw the structural formula for ethanol, showing all atoms and bonds.

10

100g contain

ethanol 5¢
salicylic acid trace
detergent 1g
water 949

ammonia trace

(if) Which functional group gives ethanol its characteristic chemical properties?

0620/2 June 2002
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(c) The formula for salicylic acid is as shown

'r
/ﬁ\ /O—M
H—C C—C\
NN
\ClJ/\O H
H

Put a ring around the carboxylic acid group in this formula.

[1]
(d) The formula for a detergent is shown below.
H H
H HHHMHHMHMHHH H H Lo o”  Nat
| | | i ! | | | | | | | /C—C% |
H-C—C—C—-C—-C—C—-C—C—C—C—C—-C—C_ C—S=0
N e A e R D R T N c=cCc” !
H H H H H H H H H H H H | I @]
H H
Name the elements present in this compound.
............................................................................. 2]
(e) Ethanol can be made by the reaction of ethene with steam.
catalyst
CH,=CH, + HO —— C;HsOH
ethene steam ethanol
(i) What type of reaction is this?
Put a ring around the correct answer.
addition neutralisation oxidation reduction
[1]

(ii) What colour change would you observe when a few drops of aqueous bromine
are shaken in a test-tube of ethene?

-------------------------------------------------------------------------------------------------------------------------------------
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(iif) What does the result of the agqueous bromine test tell you about the structure and
bonding in ethene?

..................................................................................................................................... (1]
(iv) Which two words from the list below describe the structure and bonding in
ethene?
atomic covalent giant
ionic metallic molecular
[2]
(v) Ethene belongs to the homologous series called the alkenes.
Complete the definition of a homologous series by filling in the blank spaces.
You may only choose words from the list below.
alkahe compounds elements
functional mixtures unreactive
A homologous series is a family of similar .................... s with similar
properties due to the presence of the same ..., group.
(2]
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6 A student dropped a purple crystal of potassium manganate(VII) into a beaker of water. Use

The beaker was left for three days without shaking.

water

crystal of potassium manganate(VII) after three days
start

(a) After three days, the purple colour had spread throughout the water.

Use ideas about particles to explain this observation.

----------------------------------------------------------------------------

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

--------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------

(b) Name the process you can use to obtain a sample of solid potassium manganate(VII)
from a solution of potassium manganate(VII) in water.

............................................................................ (1]
(c) The formula of potassium manganate(VII) is KMnOj,.
Calculate the relative formula mass of potassium manganate(VII).
Use the Periodic Table to help you.
(1]

0620/2 June 2002 Turn over
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(d) When potassium manganate(V1I) is heated, oxygen is given off.
Complete the equation for this reaction.

KMnO4 —> KzMnO4 + MnOz + Oz

(1]

(e) Potassium manganate(VII) contains manganese.
Manganese is a transition element.

Describe three properties of the transition elements which are not shown by metals
such as sodium or aluminium.

-------------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------

(f) The salts of many transition elements occur in a hydrated form.
Hydrated salts give off water vapour when heated.

(1) Draw a labelled diagram to show how you could condense and collect the water
vapour produced when a hydrated salt is heated.

(3]
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(ii) Heating a hydrated salt is a reversible reaction.

Explain what is meant by the term reversible reaction.

--------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------
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