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FORM 4 CHEMISHRY TIME: 1h 30min

Name: Class:

Useful Data:  Atomic numbers and relative atomisses are shown in the periodic table printed below.
One mole of any gas occupies 22.4 dinstandard temperature and pressure
Faraday constant = 9660@o0l* Q =lt
State symbols are expected to be included in all emical equations.

PERIODIC TABLE

1 2 3 4 5 6 7 0
1 4
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1 2
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Li Be B C N (@] F Ne
3 4 5 6 7 8 9 10
23 24 27 28_ 31 32 355 40
Na | Mg Al Si P S | Cl | Ar
11 12 13 14 15 16 17 18
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K Ca| Sc | Ti V |[Cr|Mn|Fe|Co| Ni |[Cu|Zn]| Ga| Ge] As | Se | Br | Kr
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

85 88 89 91 93 96 99 101 103 106 108 112 115 119 122 128 127 131
Rb| Sr| Y Zr | Nb| Mo| Tc | Ru| Rh| Pd| Ag | Cd] In | Sn | Sb | Te | Xe
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

133 137 139 178 181 184 186 190 192 195 197 201 204 207 209 210 210 222
Cs|BallLa|Hf | Ta| W | Re| Os | Ir Pt | Au| Hg | TI Pb| Bi | Po] At | Rn
78 79

55 56 57 72 73 74 75 76 v 80 81 82 83 84 85 86
Key a | relative atomic mass
X | symbol
b | atomic number
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SECTION A — Answer ALL questions. This sectiorcarries 60 marks.

la. For each of the following, decide if a reattoccurs.
If a reaction occurgomplete the word equation
If a reaction does not occur, writeo reaction.

bromine + sodium chloride —»

bromine + sodium iodide —»

chlorine + potassium bromide—»

bromine + potassium chloride—>»

[4]
b. A stream of chlorine gas is passed oveirbatwool.
(i) State what you wouttbserveafter some time.
(i) Give the name of the new solid formethe apparatus is kept dry throughout.
(i) What happens if damp air is allowedcome into contact with the new solid?
(3]

c. Aqueous sodium hydroxide is added to aquemusii) chloride.

(i) State what you woulztbserveas the reaction proceeds.

(i) Write a full equation to representghleactioninclude state symbols

(3]
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2 Fill in the empty spaces in the table below:

oxidized

Reaction Substance Reason to show that named substa
has been oxidized

1.| Mg + 2HCI—> MgC] + H,

2..CulO+H —» Cu+HO

3.| 2Na + Cb,b—> 2NacCl

4.| 2F€* + ChLb—» 2F€" + 2CI

51Zn + HLSO,— ZnSQ + H,

[10]
3a. Fill in the empty spaces in the table below:
Compound State of compound Observation Observation
electrolysed at cathode at anode
1. | lead bromide | Molten electrolyte;
graphite electrodes.
2 | concentrated | @dueous electrolyte;
NaCl solution | Platinum electrodes.
3. dilute aqueous electrolyte;
H,SO, platinum electrodes.
[6]
b. Identify the substance formed or gas evolveguiestion a. at:
(i) the cathode in Electrolysis 1:
(i) the anode in Electrolysis 1:
(iif) the anode in Electrolysis 2:
(iv) the anode in Electrolysis 3:
[4]
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4 Tables A and B include lists of cations antbas together with simple tests that

used for ion identification.

Table A
Cations Flame test colour
lithium red
sodium yellow
strontium red
Table B
Anions Observations when dilute nitric acid is added
carbonate effervescence
hydrogencarbonate effervescence
hydroxide no effervescence

a. Use the periodic table on the front pagéisf question paper to write the symbol of:

¢ alithium ion:

e asodium ion:

e a strontium ion:

3]
b. Give thamolecular andionic formulae of:
 lithium hydroxide:
» sodium hydrogencarbonate:
» strontium carbonate: 3

c. Two ionic compounds P and Q are known toaardnions and cations from Table A and
Table B only.
() Compound P gave a yellow flame test and predusffervescence with dilute nitric
acid. Compound P may be:

either or

(i) Compound Q gave a red flame test did not produce effervescence with dilute nitric
acid. Compound Q may be:

either or

(4]
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5

You are required to find the concentratiomofascorbic acid solution by titrating

standard iodine solution of concentration 0.5 nmi*d

CeHsOs + b —>  @HsOs + 2HI
ascorbic dehydre@orbic
acid acid

Once all the ascorbic acid is neutralized, the sxeedine reacts with a starch solution indicator

forming immediately a blue-black coloratidrnis indicates the endpoint of the titration.

a. Namehree items of laboratory equipment necessary to contéctitration.

3]
b. It was found that 50 chof the ascorbic acid available were exactly néiage by 12.5 crm
of iodine solution of concentration 0.5 mol dm
() How many moles of iodine solution were d@e
(i) How many moles of ascorbic acid weredf3
(i) Find the concentration of the ascoraad used.
[6]

C.

In this titration, the ascorbic acid solutien

reduced oxidizdg neither reduced nor oxidiz

(1]

www, StudentBounty.com
-Homework Help & Pastpapers


http://www.studentbounty.com/
http://www.studentbounty.com

6a. Write down full chemical equationsg¢luding state symbolsto represent each of t

following reactions:

(i) Copper metal heated in a stream of exyg

(i) The thermal decomposition of coppercarbonate.

(iif) The action of dilute hydrochloric acah copperi oxide.

[6]

b. (i) Copper compounds, particularly coppgoxide are often used aatalystsin industry.
Which general property of copper makes copper camg® suitable as catalysts in

chemical reactions?

(i) Copper compounds, particularly copperchloride are used in fireworks as a colouring

agent. Which colour in a fireworks dégporiginates from copper compounds?

[2]
c. Giveonereason for each of the following:
(i) When exposed to moist air, a reddishAsr@opper sheet becomes green-coloured.
(i) Copper compounds can be used as a woegkprative.
[2]
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SECTION B — Answer TWO questions only on the footsap provided.
This section carrid® marks.

7a. Draw a labelled diagram of the apparatus youldvuse to show that a graphite rod

conducts electricity but a polythene rodsinet.

b. Draw a labelled diagram of the apparatus youlgvase to show that aqueous copper
sulfate is an electrolyte but ethanol is not (4]
c. Each of the compounds:

* aqueous coppen chloride
* aqueous sodium iodide
e aqueous magnesium sulfate

is tested for electrical conductivity usimgnodified version of the apparatus you used in
guestion b.

Foreachof these electrolytes:

(i) outline your observations and identifie thew products formed at each electrode.

(if) explain what happens in terms of thef@rential discharge of ions. [12]

8 Comment on each of the following statements:
Your comments should include:
* adetailed explanation of any reaction that occurs

» chemical equations where appropriate

a. An aqueous solution of hydrogen chloride goad electrolyte but hydrogen chloride
dissolved in methylbenzene is a non-electeoly [5]

b. Aluminium does not react with sulfuric acidess it is rubbed with abrasive paper but
zinc reacts readily. [5]

c. Zinc oxide reacts with both dilute hydrochéosicid and aqueous sodium hydroxide but
copper) oxide reacts with dilute hydrochloric acid only. [5]

d. The reaction between aluminium powder and@npoxide is highly exothermic. [5]
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(i) Namewo sources that are responsible for contaminatingmvaith nitrate ions.

(i) Which property of nitrates makes it pitds for them to leach easily into underground

water? [3]

b. (i) Give the name of a coloured gas thatislved when most metallic nitrates are heated.
(i) Givetwo properties of this gas.
(iif) Draw a labelled diagram of the appagatinat can be used for the laboratory preparation
and collection of this gas.
(iv) Nameonesafety precaution you should take when preparirsggas in the laboratory.

(v) Write a full equationomplete with state symboldor the reaction. [12]

c. Pure dry ammonia can be decomposed intoataetts by passing it over heated iron wool.
() Write an equatiocomplete with state symbolgor this reaction.
(i) What is the purpose of the iron wool?
(iii) 40 cn? of pure dry ammonia were completely decomposeglifatelements. Calculate
thdotal volume of gases produced if the original tempeea&und pressure were left

unchanged throughout. [5]
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