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Useful Data: Atomic numbers and relative atomicses are shown in the
petio table printed below.
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SECTION A — Answer ALL questions. This sectiorcarries 60 marks.

1. A sachet of net weight 2509 contained two fineigers mixed together. Aftexcessvater
added, the mixture was allowed to stand in a befakeseveral minutes until one of the pow:
disappeared completely but the other powder setibeech and formed a residue at the bottom.
The residue was filtered off, washed, dried andytved.

Mass of mixture: 250g Mas$ dried residue: 110g

a. Tick the box with the correct answer:

Excessmeans:
equal to what is requird_] more tisarequired[] less than is requilCdd  [1]

b. Give one example of a substance that:
() disappears when water is added

(i) settles down and forms a residue when water iscadde [2]

€ The powder that disappeared is in water while the residue

[2]

formed at the bottom is

d. Calculate the mass of the powder that disappleahen excess water was added.

[1]

e. Name one item of lab. equipment necessarylferifg off a residue.

[1]

f.  Give one reason why the residue must be (ihedsnd (ii) dried before it is weighed.
(i) washed: (ii) dried: [2]

g. State one method that can be used to recoggravder that disappeared when water
was added. [1]
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(i) Melting is a process by which a changes into a

(i) Freezing is a process by which a changes into a

(iif) Give one reason to show that both melting and ingeare physical changes.

[5]

(i)  When a fossil fuel burns in air, carbon dioxaied are formed.

(i)  When the air supply is limited, the incomg@ecombustion of a fossil fuel results

in the formation of toxic

(iii) Give one reason to show that combustion, whethptete or incomplete, is a
chemical change.

[3]

Give the name of the gas that:
() is most abundant in the air.

(i) causes global warming when present in excess [2]

. The chemical equations below are incomplEtkin the spaces with the formulae of
the missing substances and balance the equaf{dosieed to put state symbols)

i) 2Mg+Q — i) C+0, —
(i) Fe + 2HCI—» +wH (v) CaCQ —» CO;
(v) 2Na+2HO — +H (vii NaOH + HCl—» +0 [6]

. Write down correct and balanced chemical equationthese word equations.
(No need to put state symbols)

(i) iron + chlorine—» iron (lll) chloride

(i)  zinc + copper chloride—>  zinc chlogid copper

[4]
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4. Desalination is the process used to reducdrirglte the concentration of soluble
seawater. It is commonly used in countries like tlathere seawater is readily avail
rainwater is scarce.

a. Besides reverse osmosis, name one other méithbcan be used to change seawater

into drinking water : [1]
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The diagram shows a simplified version of a regeysmosis plant. Impure water is fed
into compartment A. A pressure circulation pumgates a large pressure to force the
liquid through a semipermeable membrane, retaithiegoluteon one side and

allowing the puresolventto pass to the other side.

() Name thesolutethat is mostly abundant in seawater

(i)  Which of the following is mostly present acompartment B?

seawater I:I drinking watD rainwaterl:l

(i)  Which of the following describdsestthe semipermeable membrane?

« it must be made from a strong material to withstaressure |:|

e it must contain microscopic holes to allow sodiuns

to pass through I:l

e it must be made from a natural material that readts the

dissolved salts. I:I [3]

c. Most reverse osmosis plants have a filtratigmaaatus attached to the system. Is this
attached at P, Q or R?

(i)

(i)  Suggest a reason for your answer [2]

d. Over the years, many different names have beentosdekcribe reverse osmosis.
Which one do you think isost suitable?
membrane fiItratiorl:I water pud#iion salt remo

[1]
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e. Besides used to purify seawater, reverse osrhasiother industrial uses. Na

such use for reverse osmosis

f. Name one advantage and one disadvantage thedgdu named in question a. has
over reverse 0smosis.

Advantage: Diaathge:

a. State what you wouttbservewhen:
(i) asmall piece of sodium is placed in cold evat

(i) pieces of zinc are placed in dilute hydrawid acid

[2]

b. In each of these reactions, a gas is liberatedeVddown:

(i) the name of this gas

(i) asimple test that confirms its presence

(ii) one property that this gas possesses [3]

c. The solution that results from the reactioquestion a.(i) is stronglglkaline.
()  Which test would you carry out to show this?

(i)  What would youobservewhile carrying out this test?

[2]

d. When dried, the salt produced during the reactioquiestion a.(ii) consists of
deliguescent white crystals. Write down:
() the name and formula of this salt

Name: Formula:

(i) the name o&nother salt that is also deliquescent

[3]
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6. The table below gives information about an eleinsgmbol A. (A isnot the true sy
the element)

Element A is diatomic.
Element A is a gaseous non-metal at room temperang normal atmospheric pressu
Element A has numerous isotopes.

One isotope of element A has a relative atomic rflags.M.) of 15; another isotope of
has a relative atomic mass of 14.

An atom of element A contains 7 electrons.

The average relative atomic mass of element A i806Y .

BlwiNE

m

o

a. Using A to represent the element, write dovensymbol that representse moleculeof
element A. [1]

b. If room temperature is 2G, which one of the following is the temperaturevatch
element A condenses?

20cc[_] 3 [ - 196 [ 160c[_] [1]

c. Element A has at least two isotopes. What is@tope?

[1]

d. Fill in the table below:

Element A Isotope with Isotope with
R.AM. of 14 R.A.M. of 15

Number of electrons
per atom
Number of protons
per atom
Number of neutrons
per atom [3]

e. (i) Which isotope of element A is more abundant?

RAM. 14| RAM. 111

(i) Give areason for your answer to (i)

[2]

f. Element A shows various valencies. Using Adpresent the element, write down the
formula of:

(i) its oxide when A shows a valency of 2

(i)  the compound it forms with hydrogen when iogvs a valency of 3

[2]
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SECTION B — Answer TWO questions only on the foolsap provided.
This section carries 40amks.

7. Useful information - Relative Atomic Masses: H2,C =12, O =16, Cu =64
Avogadro’s Nuer: 6 x 167

a. A stream of methane gas was passed through laustion tube that contained 24g of
heated copper oxide. All the copper oxide was ceduo copper metal in the process.
After cooling, the copper metal was weighed.

Mass of copper oxide: 24g Mass of copperl9.2g

Calculate:
(i) the mass of oxygen in 249 of copper oxide
(i) the number of moles of copper present irR2fy%f the metal
(i) the number of moles of oxygen present in 24g opeopxide.
(iv) Use your answers to a. (ii) and a. (iiilvioite down the empirical formula of
copper oxide. [7]

b. The chemical formula of Vitamin C issBs0s
() Calculate the mass in g of one mole of Vitar@i.
(i)  Work out the percentage mass of carbon iawiin C.
(iif)  If you take a tablet containing 0.100g of Vitaminfidd out how many moles of
Vitamin C you are taking.
(iv) How many molecules of Vitamin C are thereoime tablet?
(v) Pure fresh orange juice contains 0.2% by nvdtssnin C.
e How much Vitamin C are you taking when you drinR50g carton of pure
fresh juice?
* If one tablet contains 0.100g of Vitamin C, how mé&ablets are
equivalent to drinking a 2509 carton of pure freséinge juice? [13]

8. Explain briefly each of the following statemen#sdd diagrams to your explanations where
appropriate.

a. Unlike liquids, gases acempressiblebecause the free space between gas particles is
much larger than that between liquid particles. [5]

b. Perfume from an open perfume bottle travels at&ldip the room, pushing away air
particles. [4]

c. A molecule of chlorine is formed when two clm@ratoms are joined together by a
covalent bondwhile a hydrogen chloride molecule is formed whdmydrogen atom is
joined by acovalent bondto a chlorine atom. -

6

d. Lithium fluoride is an ionic compound since a malkecof lithium fluoride is formed
when a lithium atom sticks to a fluorine atom byi@mc bond so that both atoms
acquire a noble gas configuration.

[5]
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9.

a.

In the lab., oxygen is usually prepared leydhtalytic decomposition of hydrogen
peroxide solution.

() Draw afully labelled diagram to show the apparatus needed forgheparation
andcollection of oxygen using this method.

(i) Re-write and complete the chemical equabeiow to show how hydrogen
peroxide decomposes into water and oxydgeclude state symbols.

2H;02(aq) +
(i)  Write down the name of the catalyst used for thethod of preparation.

(iv) Oxygen prepared in the lab. by this meth®dsually pure but not fully dry.
Suggest one suitable drying agent. [10]

With the help of a labelled diagram and a brieflamption, show how you can
determine the percentage volume of oxygen preseheiair. (Your apparatus should
include two syringes and an interconnecting combngtbe). [5]

(i) Ozone is a form of oxygen but its molecwdes triatomic. Explain with reference
to ozone what triatomic means.

(i) Ozone forms a shield in the upper atmosplieae prevents harmful radiation to
reach us. Write down the name of :

« one type of radiation that is harmful if it reacltles earth’s surface.
e one substance that is destroying the ozone layer.
» one effect on humans produced by ozone depletion.
(i) State what can be done to stop the ozone layer getting thinner. [5]
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