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You should NOT spend more than 3() minutes on Question 1.

1. (a) A student is required to investigate the rate of reaction in which a fixed mass of magnesium
metal (0.12 g) is added to different volumes of 1.5 M hydrochloric acid. The acid is
added from a burette and water added to make the final volume of 50 cm®. The time
taken for the magnesium ribbon to disappear is recorded. Figure { below shows the
burette readings for the volume of acid added and the time taken for the magnesium to
disappear for each reaction. The initial burette reading is aiways 0.0 cm®.

Expt. No. 1 Expt. Na. 2 Expt. No. 3
cm? cm?
15.0

Time for magnesium
to disappear /s 85 55 29

Expt. No. 4 Expt. No. § Expt. No. é
Time for magnesium
to disappcar /s 16 4

Figure 1. Burette readings and times taken for
magnesium metal to digappear
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01212020/JANUARY/F 2005










(vi)  Calculate EACH of the following:

a) The number of moles of Mg in 0.12 g
(Relative Atomic Mass of Mg = 24)

(1 mark)
b) The volume of hydrogen gas produced at r.t.p. when all the magnesium
ribbon reacts with the acid
(1 mole of gas at r.t.p. occupies 24 dm?)
( 2 marks)

(vii)  Explain why it is necessary, for each experiment, to make up the volume of acid
to 50 cm? by adding water.

( 1 mark)

GO ON TO THE NEXT PAGE
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4. Figure 3 shows the arrangement of an apparatus that can be used for clectrolysing a number of
electrolytes.

Bulb Incrt electredes

Figure 3

(a) (i) What will happen to the bulb when the electiolyte is replaced with pure water?

(1 mark)
(ii) Explain your answer to (a) (i).
( 1 mark)
(h) It is observed that when the electrolyte in the cell in (Figure 3) is dilute sulphuric acid,

the ratio of the gases collecicd in A and B is approximately 2:1.

(i) Identify the gases in tubes A and B.

Gasin A
Gasin B
( 2 marks)
(i1) By considering the reactions that occur at the electrode surfaces, explain the

occurrence of the 2:1 ratio 1n the gases collected in A and B. Use balanced ionic
eguations Lo support your answer.

( 5 marks)

GO ON TO THE NEXT PAGE
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SECTION A

Answer ONE question from this section.

1. The apparatus shown in Figure 1 represents two expetiments. A and B . conducted by a student in
the laboratory.

Experiment A Experiment B

glass

Test tube
Solution of

Ice

and sodiun chloride

0 0
Icc-cold
water
/ Bunsen burner _

Figure 1. Apparatus used in Experiments A and B

(a) (1) Describe the observations that the student would have made in carrying out
Experiments A and B. 1ndicate the changes of state that take place.
( 6 marks)

(1) Explain the changes in state, in Experiments A and B, in terms of and
intermolecular forces of the particles present in the substances. ( 6 marks)
(b) lodine reacts with chlorine to form a brown liquid, iodine monochloride (ICl).

(v) Write a batanced equalion [or the [ormation of iodine monochloride. Include state
symbols. ( 2 marks)

(i1) Using dot-cross diagrams, show the expected bonding in iodine monochlaride.
( 2 marks)

(111) Suggest TWO properties of iodine monochloride based o the type of bonding indicated
in (ii) above. ( 2 marks)

(c) How does the bonding in [C] compure 1o that in Cl or [,? Give a reason for your answer.
( 2 marks)

Total 200 marks

GO ON TO THE NEXT PAGE
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Chlorine i an important industrial chemical and great care must be taken when handling it. It is

prepared industrially by electrolysis using a cell such as the one shown in Figure 2.

Electrelyte in —

anode
Figure 2. Electrotytic cell fer the preparation of chlorine
(a) Outline the industrial preparation of chlorine using a cell such as in Figure 2. include in your
answer
(1) the name of the electrolyte and ions present
(i) the principles which determine the ions that are preferentially discharged at the
electrodes
(11i) reactions occurring at the electrodes. including ionic equations
(iv) the role of the ion exchange membrane
(v) the nume of ONE important by-product tormed. (12 marks)
{b) When chlorine is passed through a colourless solution of potussium iodide a precipitate is
formed.
(i) Write a balanced chemical equation for this reaction. { 2 marks)
(1))  Thereaction in (b) (i) is a redox reaction. With reference to oxidation numbers, show

why this is a redox reaction and identify the oxidizing and rcducing agents.
( 6 marks)

Total 20 marks

GO ON TO THE NEXT PAGE
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1. Hydrogen peroxide (H,0,) solutions are available commercially in various concentrations.

In this exercise you will be required to determine the actual concentration of' H,O, in a commercial
sample. This will be done by titrating a DILUTED sample of the commercial H O with aqueous

potassi

MATERIALS:

manganate (VII) (KMnO,) in the presence of aqueous sulphuric ac:d (II SO,).

You arc provided with each of the following:

* SOLUTIONA: 150 cm’ of an aqueous sofution of KMnO, containing 0.81 mol dm !

* SOLUTION B: 150 cm’ of a DIL.UlhD solution of H,0,. This was prepared by

accurately dllutmg 25 cm® of the commelcml H,0, with distilled water
to make 1 dm® of sofution.

* SOLUTIONC: 150 cm’ of aqueous H,SO, (2 mol dm™),

PROCEDURE:

A.

s"“

Rinse the burette provided with a small portion of Solution A and then fill the
burette with Solution A.

Using a pipette filler, pipette 25 (20) cm? of Solution B into a 258 cm® conical
flask.

Using a measuring cylinder. add 25 ¢cm® of Solution C to the conical flask. Swirl
(o ensure thorough mixing of the contents of the flask.

Titrate the contents of the tlask with Solution A. When titrating, swirl the flask
constantly until the first sign of a faint permanent pink colour appears in the
{Task.

Record your burette readings in Table I on page 3

Repeat steps B to E until you obtain consistent results.

GO ON TO THE NEXT PAGE
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RESULTS:
TABLE 1: TITRATION READI G$
Burette readings / em’ 'l'itrati(_m reactings
1 2 3 4

Final reading

Initial reading

Volume of Solution A used
(a) (i)  Pipette volume used: cm?

(ii) Volume of Solution A to be used in the calculation: cm?®

(10 marks)

(b) You are required to use your results recorded in Table 1 above to determine the

concentration of H.Q, in the COMMERCIAL sample.

The ionic equation for the reaction occurring between Solutions A and B in the presence
of #cid (Solution C) is as fotlows:

(i) What is the reacting ratio of HZ()2 10 Mn()d' &

Reacting ratio: _ ) (1 mark)
(i) Calcutate EACH of the following:

a) The number of moles of Mn()4 in the volume of Solution A used in
your titratton.

e of Solution A contains moles of MnOJ'.
(1 mark)

GO ON TO THE NEXT PAGL
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b)

c)

d)

i

The number of moles of H O, in the volume of Solution B used in your
titration. -

cm® of Solution B contains moles Hzo,.

( 1 mark ")

Number of moles of H,O, present in 1 dm” of Solution B.

1 dm’ of Solution B contains moles of HZOZ.
( 1 mark)

The concentration (in mol dm?) 01"1-1203 present in the COMMERCIAL
sample of hydrogen peroxide. Recall from page 2 that Solution B was
prepared by accurately diluting 25 cm? of the commercial sample to a
total volume of 1 dm® with distilled water.

The concentration of H O, in the commercial sample is
mol dm™. ( 2 marks)

(iii)  The label on the commercial bottle of H O, reads:

“ H O, concentration = 0.88 mol dm™"

Give a possible reason for any discrepancy between the value quoted on the
label and your answer in d) above.

01212042/JANUARY/F 2005

( 1 mark)

Total 17 marks
GO ON TO THE NEXT PAGE









(iii)  Method

(5 marks)
(iv) Variables controlled

(2marks)
(v) Data to be collected

(2marks)

GO ON TO THE NEXT PAGE
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(vi)

(vii)

Discussion of Results as it relates to your hypothesis

Possible sources of error

(2 marks)

END OF TEST

(2marks)

Total 16 marks
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Answer ALL questions.

BO NOT spead more than 3¢ minutes on Question 1.

1. (2) One can usually follow the rate of 2 reoction by monitoring e rate of disappearance of
the reactant or appesrance of the product, When aqueons sodinm thiosnlphate
i{Na, §, 0,y reacts with hydrochloric acid, u precipitalz of suiphur, sulphur diogide, sodium
chlonde amnd wair are formed a5 the auly products. The rate of this resckon can be
folivwed hy messuring the tme faken for a certain amount of sulphur precipitate (o be
formed,

A stedent lvestigates the effect of temperatire on he rate of this reaction. Figure |
below shows the stopwatcl Hmes taken for a fined amoust of sulphur precipitate o
appear and the cotresponding thermometer readings, The conceotrations of alf the reactands
are kept consiant I these experinenis.

g

ke
=3

l
|
:
:
:
:

e
s}

e
A
L

90

Times {tn seconds) fakes 172
for precipitate by apjear

Yimes (in seconds) faken il
for precipiiate iy appear

Fipnre 1: The stopwatch times for the appearance of sulpbor
and the respective thermometer reasdings,

GO ON TO THE NEXT PAGE
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(i)

{3}

{31}

{iv}

¥:

0121202008 2005

In the space befow, consiract a suitable tbde and record on 1, the tomperatures at
which the reaction twok place with the corrssponding thmnes in seconds for the
formation of suiphur,

{4 marks}

Using the graph paper provided on page 5, plot a graph of lemperatiure versss
time in seconds. (3 rmarks}

What conclngion can be drawn about the rate of the reaction from the graph?

(3 msark }

From the graph, determine fhe time expected to be taken for the appearance of
the sulpher precipitate if the reaction were carried out at 50°C. Indicate on your
graph bow you amived at your answee,

£2 marks}

From fe information given on page 3 in the introduction to this question, write
a balanced chemical equation for the reaction between agueocus sodium
thaosulphate and hydrochlorie acid

£2 warks}

GO ON TG THE NEXT PAGE
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2y

Vs 2 mixture of two salls. A stident carries oul a nwmber of tests ob a sarple of ¥, The

observations aie reconded in Table 1 below. Your are reguized to (il in the inferences 1har
can be made hased on the observations recorded.

TABLE 1: RESULLS OF VARIOUS FESTS ON SAMPLE ¥

Fest

Observations -

Inferences

i}

Heal s small portten of
solid Y i a test tube, geraly
al first and then strongly.

colouriess gas evolved with
a cheking odoer

tuines werdifield potassium
dichromaty solifion from
omnge o green

(i} Tothe remaining portion of

(i)

(v}

{¥)

s0lid Y, add 20 cm® of
diglilled waier, stir io
dssobve and filier. Uoflect
the filrate and divide inlo
threesr {30 egual portions.

filirate is pale green iy colour

To the first portion of the
filirate from (b above, add
afuecyy sodunn bydmide
showdy unedl in excess.

a gresm precipitate is formed

imsedndite 1 excess agquacis
sodiuge hydroxide

{ionic cypalion required)

To the secomd portion of the
fiktrate from {b) above, st
aguesus silver nitrale
followed by  agueous
ATUTENLE-

white precipilale is formed

inselabisa  n
HINTROILE

agueaey

To e third portion of the
fltrate from (b} above, add
agueous barium nitrae
foflowed by aquecss nifric
aiid

@ white precipiiate is formed

precipilate readily dissolves
i acueons nilie acid with the
evolition of 2 colouless gas
with a choking odour.

GEIR2G20/F 2005

{13 marks)
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(c» A graup of soxdem® synthesiacs ctunoic acid {acetic acid) by three diflesent routes in the
taborasory. Each sowke involves a different awmbes of steps 38 shown in Figare 2.

ROUTE 1
ETHANOKC ACID

(Siurt)

M{EPTE 2

Flgore 2: Steps in synthesirlag cthaceic acd.
Koute 1 invelves ene step
Ronte 2 involves twe steps

Koute 3 involves three steps

Play and design an experiment 10 deternine which route yields the pighest percentage of
sthasotc acid starting from A.

Your answer should include the following:

(i) Hypethesis 1 be fested

(if)  Materials and apparatus

GO ON 1O FTHE NEXT PAGE
01212020/F 2003 .
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(v}

{¥i)

OF2RI02E/F 20035

Method

Wartabies coatrodled

Tt 10 be colicoled

Resuits linked to hypothesis

€% marks)

Tolal 30 marks

GO ON TO THE NEXT PAGE
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2. Adoras of an elenent, E}\, readily combine with those of another element, :‘B
{a} Diraw a Jabeiled diagram to (Hustrate the sumber of protons, newtrons and electrons present
in an atom of B.
{3 marks}
by To which group of the poriodic table dovs element A helong? Give @ veagom for your
BLESWEL
Element A belongs to Ciroup
Reasow:
£2 marks)
(e} What type of chemical bonding will be formed when A combines with BY (Give a roason
for your answar.
Fype of chemical bonding:
Reasom
{‘1 vesarks)
id) Write the chemical formula of the compounds expected to be formed when
41 atems of element A combine with those of element B
Chegical formuala
{F ek )
(i} atoms of element A& combine with ssch uther.
Chemical formuk:
{1 mark )

GO ON 'O THE NEXT PAGE
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{ify  Pased on vour apswer i {d) (1) on page 9 and the Information given s the question,
grlenlate the mass of compound thay will be formed when 3dg of B reacts
completely with A.

{e} Stale THEEH likely differences in the properties of the compound formed in (d) (1) when
compared ko the compound formed in (d) (i)

THREE difterences in properiies:

{3 marks)

Total 15 marks

G0 ON PO THE NEXT PAGE
Q121200048 20603
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3. Caefolly study the inlapudion given in the fellewing reaction schemy: and answer the Guestions which
foliow. The anwtive 0f A has been identifivd for yeu.

A (CHy CH CHy Oy H'/K, €0y B Na C B

= >
Heat (eevps aseit Dime Rtmus (8 sattof
T papgr sed) an adgd)
a¢ - Cone | A
e
l‘ hiAs H;80,
& I
{an unsaturated cumpound} ’
[ 4 sweet-smeling
compoand
G
(a potymer)

() Draw FULLY DISPLAYED chemicet sqesceas for EACH of the following orgariic compounds
identified tn the reaction schese above.

Q E E
{6 marks)

®} Draw the pactiol stamtuse of e ¥oiyiner {3 to show THRER 1epeating units.

{2 marks)

GO ON TO THE NEXT PAGE
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(3] Name the type of reaction involved in the conversion of

i) Ato B

() BioF "

(2 srarks}
G Peseribe a chemical test o identify the functional group present in compound B

In your answer your should indicate the reagent to be used and write 2 chemical equation
for the reaction which ovcurs.

Reageniz
Eguation:
{2 marks}
ey State the reagents and resction conditions necessary to convert
{i i t.u A
Reagenii{s)
Reaction condiionr
iy Fwd
Reagent(s):
Reaction condition:
{4 marks)

Totsl 16 marks

GO ONTO THE NEXT PACE
O1212020/F 205
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4. fa) Whean chemical reactions oecur, heat may be given off or taken in from the environment.

What changes occur duning a reaction that can sccount for Eris fact?

{3 nxarks)

iy (3 Define the e ‘heat of neutralization”.

{1 reark }
ity 1t ks observed that whenever a strong acid (such as HO or HNOE) is completely
neutratized by 2 strong base {such as NaCH or KOHY, the heat of peotralization

fin k) mol™) is the same.

Account for this observation.

{2 marksi

GO ON TO THE NEXT PAGE
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{0} When 12.0 g potassinn pitrate (KNO,) s dissolved in 1 3%} cm® of water, the temperature
drops by 4.20 °C.

(i

(i.i)

(i1}

G121 20204F 2003

Relative atomic mmass: K =39, N= 14 O=16
Specific heat capscity of water = 42 F gt K
Heat change = M x U x AT

b om® of solution = 1 g

thsing the abave nformation caloulate EACH of the following:

ay  The number of meles of KNGy, used in the experiment

£ ek )
b1 The heat change for the reaclion
- {1 mark )
&} The enthalpy charipe in k mol  for e reaction
{2 marks)
State ONE assumption you made in your caleulation.
T mark )

Deaw a fabelHed energy profile diagram to represent the enthalpy chinge for the
reaction.

{3 marks)

Tofal 14 marks

GO ON FO THERE NEXT PAGE



ES The spacecraft Voyager detected the presence of & new clement, (. on the planet Mars. The
folkywing dota on this element were transimitied back to earth.

Relative Alomge Mass 333

Melting Point 1288 70
Number of valence electrons 2

{a} Wiald Q1o be electrieally conducting or not? Give a reason for your answer.

()] State the expected reaction of 0 with woter. Inclnde o chemical equation.

£3 marks)

[{3] Fiurther imvestigations revest that on eXposire to 0Xygen, the metal ( becomes chenmcally
inert. State a possible reason for Eis.

{2 rarks)

GO ON TO THE NEXT PAGE
DE2A20200F 2003
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{<h} & compoust of €, suspectad fo be a nittate, has alsoe bean detected on Mars,
How wouk! the effect of heat on this metal nitrate of €3 differ from that of sodir nitrate?
IHagirate your answer by means of suitable chemiesl eguations.

Bffect of beat on sodivm nitrate: e s — —— .

Effect of heut un the nirate of O

4 marks)

e} Briefly outline how a dry sumple of the suiphute of § can be prepared from a sample of
the metal nitrate of Q.

Inchude an fonic equation to Hluslme yous wmethod of prepuration.

£4 muarks)

Total 15 marks

END O ¥EST

(121202008 2008



resteone 01212030
FORM TP 2605060 MAY/TUNE 2005
CARIBBEAN EXAMINATIONS COUNCIL

SECONDBARY EDUCATION CERTIFICATE
EXAMINATION

CHEMISTRY
Paper 03 - General Proficiency

I hanr

(27 MAY 2005 (am.) )

REAP THE FOLLOWING DERECTIONS CAREFULLY

1.  Ia naddition to the 1 hoar, candidates are allowed 2 reading time of
) minates. Writing may begin doving the 1B.minute perind.

2. Asswer THREE questions on this paper, ONE from Section A, ONE
Frapn Section B amd ONE Trom Section L

3 Al working MEST be showa for caleulatioss,

4. The sse of pop-pragranmable calevlators is allizwed.

PO NOT TURN THIS FAGE UNTIL ¥OU ARE TOLD T0 1O S0

Copysight © 2004 Caribbean Hxaminations Couneil
AL righes reserved,

DIZI2CUYF 2005



(i)

SECTION A
Answer ONL Question frem (s sectionx
Describe ONE ptece of experimenta) evidence for the exisienge af the pasticnlate
natitre of mattes, {2 marks)

Water can exist as soid ice, Yiguid water oF gascous staam it spite of the fact that
the individual particles in these tiree states are the same.

Lxplain the differences between these three stutes e terms i3 (he airangement of
theis particies, forces of ateaction between deern, wid their Kinetic erergy.
(6 marks)

1] Piscuss how itis posshie for gaseves poliasesk essinzl from a factery t offect areas far
femaved from ik seurce. You shevid inciude in Your awwer the role of 1he vir moleceles
in this process. (4 marks)

() The experimettial arrangemant in ¥igure | is sef up by a group of studenis.

Pulate

Waler

Fimese 1: Bizgeom showing arrangcment at stari of experiment.

&)

¢y

{1ii)

What phenomenen are the students investigating? (1 mark)
Make a drawing of Figuie 1 in your answer booklet. Next to it meke znother
drawing to show any changes which may have occurred aftér iwo hours,

(2 marks)

Sugpest reasuns for the changes you described in (it) above. (2 murks)

[ Figure 2 on page 3 shows the ilnbility cirves for two substances, X and Y. Use this
tnformation to arswer the following questions:

®

€D

QL2120307F 2005

Wisch of the two subslances, X or Y. has a greater sclubility at 10°C2? .
(1 mark)

Calculate the mass of Y whick would be depesited when its saturated solutiou is
ceoled from 80°C 10 20°C.

Show vour method Gf celculation. {2 marks)

Total 20 macks

GO ON 1O THE NBXT PAGE



Sotubiliy, g/ 100y water

24 40 60
‘Temperature, o

Figure 2: Selubility curves of X and ¥
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2. The clement chromium (00} forms 2 munrber of compoumnds in which chromivm exhibits differam
oxidation numbers. Chromilm, unbtke fros, is shso highly resistant to corrosion and, as such, it
is widely used to choope-plate melai objects.
fu} {iy  Polassiom dichromale (1, Cr, 00} is a cotmnon magent 1o a school's taboratory.

Breseribe ONE use of potassizm dichromate s & laboratory reagent,

Yo answer should inelnde the test it s wsed for, the method of camying out the
test and wy colowr chunges expected. {4 marks)

(i Caleulate thd oxidation number of chromium in potasélum dichromate
(¥, €7, 0)) and in chromium sulphate {Cr, (SO3,3 {2 marks)

(iiiy  Based on your answer in (ii} above, deduce the type of reaction which occurs
when K, Cr, (%, is converted to Cr, (50,3, (1 mark }

{b} In many Caribbean countries steel pans, in partlentar the fenor pans, are electroplaed
with chiromimn. Chrane-plating 1s believed o impiove the pitch of the pan.

{Iy  Describe how a tenor par could be chrome-plated.
You should inchide in your answer:
the efeciroivie t¢ be used
—  the mature of the clectrodes
—  eguations for the reactions ocouzing at EACH electrode
—  precantions o be taken to ensure that the chrome Reyver dows not peed off
£8 marks)
{ify  Given thatthe muss of the chromium needed 10 plake 4 tenor pan is .52kg, calenlate
the lengih of time (In seconds) that a cnreent of 20.8A would have to flow through
the electrolytic cefl to plate the pan.

Use the following data in your caleulstion:

Relative Atomic Mass: (r = 52
¥ Faraday = %6,00H) coulornbs. {3 marks)

Fotal 28 marks

(GO ON TO THE NEXT PAGE
OLZ1203KF 2005



3. {a Bapiain kow the sleckrome configurazion of the curbon wor,

SECTION B

Answer ONE question from this section,

ean secobnt for the fact

L . 5
that the honding in carbon compounds 15 covalent rather than jonic. You shoobd use the
bonding i mednne to Hlusteate your snswer, (3 marhks)

i) Adkanes are relatively uynreactive compounds. However under certain conditions, they
rasy undergo reactions with chiorine.

Wirite o balanced equation for the reaction between methane and chiorine. Include in
your answer the resction conditions and the type of maction taking place. (3 marks)

{9 By including certain functionnl FFoups sich ax the {“‘ {" T oy —COOH o the alkane
structure, the resctivity greally incresses.

5]

ih

{u} G

)]

(12520300 2003

ay  Idemtify sn alkene snd un seid from among the follawing compounds:
C.H,. (LH, O C,H, CHG

378 71

by Draw and name the structures you identifiad in {2} (1) a} ubove.
{8 smirks)

Peseribe ONE chenacal reaction in BACH case which can be used 1o Hlustrale
the differences in REATIVITY babween

a) an aikuge and an alkens
B an alkane and a carboxyliv acid.

Iy BACH cose you shewid incinde a chemical equition in YOUz answen
{4 murks)

Nurge the industrial grocess which s used to bring about conversion of the
following typos:

CHOROCHCHCHCH, e CHCHCH, + HO, = CHCH,
’Eong rmém afkdm:%) (xlmrt Lham a?kams e aikenes

Staze ONE sdvantage of the process you samed i {8y ) abova, {2 ararks)

Totai 2 marks

G0 O TO THE NEXT PAGE
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4. [a} The electrochemical series i3 a convenient way for arrsnging metals, A metal's position
in the slectrochernical serfes can give information about is propeatios and uses.

Use the principles for placing metals in the electrochemicst series ko explain the following
ohszrvations.

{1y  Capper, silver and gold are wsed to make coins bt magnesism, sodivm and
calera are not. Supporl your answer with a suitable lonie equation.
{6 marks)

iy When s zine md is placed in @ copper sulphate solution, after a while a brown
deposit fprecipitate) is produced, the wing rod gets smaller and the blue colonr of

the solution fades. However, thewe is no vistble change when a copper rod is
placed in a zine siplate solution. Support your answer with 2 suitable equation.

{6 rmarks)

(i) Irow and aluminium are both extoacted from ores mined from the carth. Howsver,
different methods are psed 1o sxtmact esch metal from ks ore. You should state in
youie ariswer the mames of the methnds of extraction vead. {8 murks)

{B) Sometimes a metal is most useful when it is pure. However, many metals are more useful
when they contain a small percentage of one or ipore additional metats,

Suggest why copper wire might be more useful when i1 is pore bot iron I8 alinost never
used in its pure fourn. {3 marks)

Totat 20 moarks

GO ONTO THE NEXT PAGE
01212030/F 2003



SECTION €

Answer ONE guestion from thiy secliva.

&, Draagh s 2 mixiure consisting of floun, water and 2 leavening agent a3 the major Ingredients.
Doring the making wad baking of the dough, s number of mportant physical and chenyieal chunges

take place.

{a} Dhscuss the role of BACH of the fullowing in the making and baking of 2 dounghe

i

Wik

glulen

lesvening agent (both yeusi and beking powder}
hea!

Include in your answer THRTE relevant chemical equations, with at least ONE cquabion
EACH. from the action of veast and baking powder. (14 mamrks}

(b} Flous vaually consistz of botwean 65 - B0% carbedivdrates (etarches). fodine can beusad
o teat for the prosence of starches.

{3

{5}

DI212030/8 2003

There 5 10 blue-Black colonration when Howr, which is stered In 2 bot, humid
o for 2 long thne, is lested with edine.

Suggest 3 possible explanation for this. Include an spprogriee cherical sguation
in youe answer, {4 miarks)

Carbobydrates are polymers of simple stogare. Lising the symbnl
OF -4 51--—- CFF ry vepresent » siugdle segar, show how FEHEED of these units
can e Hiked together (o Toem part of the polymer chain found in carbohydoates
present in fhowr {2 marks)

Fotal 20 marks

GO ONTO THE NEXT PAGE



fi. Campng i one of the most widely used methods of fond preservation I use today. Table §
helosw hsts the steps invebved in the canning of frsis,

TABLE 1t CANNING OF FRULTS

Steps tavoived in

capning of frujts | Purpose
. . s
o N 3 ; : o 7 .
b Sorting/peching/ e o
washing/sicing :

2. Blascling

el

Addition of bune/symp
o can filled with fruls

Removal of air (oxypen} thus providing an unfavouralie
4. Crestion of vacoum envionment for the growth of many microorganisms:
prevents oxidation reactions which can affect food Havour,

Ll

Seating

6. Sierilization

7. Rapid cooling

{a} {13 Copy Teble 1 in vour apswar bookiet. In the blank spaces, fill in the purpose of
steps 2, 3, 85, 6 and 7 i the canning procass. {8 murks)

iy Nicin, an antibiodie, 1s ofien added aflter gtep 3 of the canning process. Suzgesta
possifde veason for Lbis (2 marks)

G N TCHTHE NEXT PAGE
O1ZE2030F 2005
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)] Your are required 1o select one of two metals, A or B 1o coat steed cans Tor camning fruit
jmiees, Metal A ts just above hydrogen amd mesal B s just below hydrogen ia the
glecirnchemicoa) series,

‘Which of these two metals weuld be more suziable? You should inelude in vour answer:
{5 A discussion on
thi need for coating the gteed cans
w the raiionale for selecling one mete! over the other
any possible linitations of your eeommendations. 9 mirks)

iy Any msfevant chemical equations 4 marks)

Fotal 2 marks

ENDB OF TESY

91232030/F 2005
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2. Steve places a zinc nail in a beaker containing aqueous copper (11) sulphate. Figures 2a and 2b
indicate what happens to the contents of the beaker over a three-day period.

Deep blue sotution - Pale blue solution
of aqueous
copper (II) Zinc nail
sulphate
Figure 2a, Figure 2b.
Start of experiment Experiment after 3 days

(a) Based on the observed differences between Figurcs 2a and 2b, name TWO ions that
would most likely be present in the beaker after thrce days.

(2 marks)

(b) Write ionic cquation(s) to show the reactions that take place in the beaker in Figure 2b.
Explain why these reactions occur.

Ionic equation(s):

Explanation:

(4 marks)

(c) Name the type of chemical reaction occurring in the experiment.
(1 mark )
GO ON TO THE NEXT PAGE
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Figure 4. Rate of decomposition of H,@®,
GO ON TO THE NEXT PAGE
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(b)

(©)

(d)

e 115

Using the hypothetical symbols A and B, as shown in Table 5, write balanced equations
for the reactions between

(i) A and air

(2 marks)

(ii) B and water.

(2 marks)

Use a suitable dot cross diagram to show the formation of the bond between B and oxygen.

(3 marks)

Account for the differences between the reactivities of the oxides of the metals A and B.

(3 marks)

Total 14 marks

END OF TEST

01212020/JANUARY/F 2006
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SECTION B
Answer ONE question from this section.

3. PGE, is used medicinally to signiticantly lower blood pressure. PGE, can react with some known
reagents as shown in Figure 2 below.

PGE,

\LNa(s) B

C
Figure 2. Some recactions of PGE,

(a) (1)  Braw the structure ot PGE, in your answer booklet Circle and name THREE
tunctional groups in the PGE, structure. (3 marks)

(ii)  Describe the changes that would be observed when sodium, bromine and sodium
carbonate are separately added to PGE, to form C, B and D respectively. Support
your answer with appropriate chemical equations. USE ONLY THE RELEVANT
FUNCTIONAL GROUPS AND THE REAGENTS IN WRITING THESE
EQUATIONS. (9 marks)

(b) Ethanol will also react with PGE, to produce an organic compound, A.

(i)  Usingonly the relevant functional group in the PGE, molecule, write the equation
to show the reaction with ethanol. (2 marks)

GO ON TO THE NEXT PAGE
01212030/JANUARY/F 2000
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Answer ALL questions.

1 1A (a) In this exercise, you will be required to determine the heat change for the reaction between
metals A and B and aqueous copper (II) sulphate.

You are provided with the following reagents:

Container, labelled A, containing 1.05 g of powdered metal A.
Container, labelled B, containing 0.42 g of powdered metal B.

Container, labelled X, containing 100 cm?® of aqueous copper (II) sulphate
(2.0 mol dm™).

Procedure:

(i) Using the measuring cylinder provided, pour 25 cm?® of solution X into the
polystyrene cup.

(ii) Using the thermometer provided, measure the initial temperature (T,) of
solution X.

(iii)  Empty the contents of the container, labelled A, into the polystyrene cup. Stir the
contents of the cup with the thermometer. Measure the highest temperature (T,)
attained.

(iv)  Discard the contents of the polystyrene cup and rinse with distilled water.

(v)  Repeat steps (i) to (iii) using instead the contents of the container labelled B.

(vi)  Record your results in Table 1.

GO ON TO THE NEXT PAGE
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3. Plan and design an experiment to determine whether the addition of the following nitrates of
Na*, K*, Ca, Mg* and Fe?* to water has the effect of making the water hard or soft.

Your answer should include the following.

(i) Aim

(1 mark )
(i)  Apparatus and materials

(2 marks)
(iii)  Procedure

(3 marks)
(iv)  Variables to control

(2 marks)

GO ON TO THE NEXT PAGE
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(v)  Data to be collected

(2 marks)
(vi)  Discussion of results as it is related to your hypothesis.
(2 marks)
(vii)  Possible sources of errors
(2 marks)

Total 14 marks

END OF TEST

01212042/JANUARY/F 2006
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Ln

Answer ALL guestions.
Do not spend more than 30 minutes on Question 1.

. (2} The following procedure is used to determine the solubility of X in waler at various
wemperatures. [n Experiment | {Table 1}, 2z of Xis added to 4 om” water in a boiling tube. The
tube 15 heated while stirring in a water bath unii! 2l of solid X has dissolved. The solution s
then alowed to cool and the temperatore at which crystals of X first reappear is aoted.
Experiments 2 1o 5 are carried out using 2g of X in each case but different volumes of water as
shewn iu Table 1. The temperatures ar which crystals of X reappear are shown in Figure 1.

TABLE 1: DETERMINATION OF THE SOLUBHITY
OF X AT VARIOUS TEMPERATURES

Experiment | Mass of | Volume of | Temperature at|  Solubility of
number Xig waterfon® | which crystals Xig/loo g
reappesr/°( water)
i 2 4
2 2 8
3 2 P2
4 2 16
5 2 20
s e AOC o g
e H 65 K55 40 4 35
98 40 50 H3s 38
S0 155 48 30 25
85 58 H 40 1125 H 26

©®© ®© @ @

Eap. i Exp. 2 Hxp 3 Exp. 4 Exp. 8
Figure 1. Temperntures af which ceystals of X first reappear

GO ON 7O THE NEXT PAGHE
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fiy  Complete Table 1 by filling in:

a) ‘The temperatures at which crystals of X reappear in EACH experiment using the
information in Figure 1.

b} ‘The corresponding solubilities of X {g/106 g water).

Use the following equation to calcuiate the solubility of X at cach temperature:

mass of X

Solubility of X {g/100 g water) w Tass of water

x 140 (Eguation 13)

Assume 1 em? water w | £ { Smarks)

(i) Using the graph paper provided on page 4, plot a graph of solubitity of X (g/100 g waten)
against temperalure in ¢, { 4 marks}

[ What deduction -about the solubility of X can be made from the graph drawn in
Figure 27

{iv}  Using Equation § and the graph draws in Figore 2, calculate the volume of water which
is requiired to just dissolve 2 g of X at 606 °C.

{ 3 marks}

) Based on the graph in Figare 2, caleulate the mags of X which would be deposited when
MG £ of a sokution of X at 60 °C is coojed to 40 °C.

{ 1} mark)

GG ON TO THE NEXT PAGE
01212020/F 2006



Solubility of X (/100 g water)}

EH TERGAE 2N

KAl 80 66

'fe}nperazure/“C
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4% Complete Table 2 below for tests carried out on Solid Q.

TABLE 2: TESYTS CARRIED OUT ON SOLID Q)

w5

Tests

servations

B

To soiid €}, add water, sgr,
{ilter and then divide the
filtrate into four portions.
Retain and dry the residoe
for test {vi) below.

.

|

€

To the first portion of the
filtrate from () above, add
agueous NaOH until in
eXCess.

{2 mnrks)

AP*, Phie, Fn¥r, Ca?r

present

AP, PHM, 2n? present

{iti}

To the second portion of the
fHerate from (1) above, add
agueots NH, until iz excess.

White precipitate formed.

Precipitate soluble in excess
agueons NH,.

{2 murks)

(v}

To the thinld porton of the
filtrate frotn (5 above, add
aqueons K1

Yelow precipitate formed.

(ieric equation required)
{ 2 marks)

To the fourth pottion of the
filtrate from {i) above, add
agueous AgNO,, followed by
agueous NH,.

No gbservable change.

( 1 mark)

i)

To the dried residae from (i)
above, add dilute HNO,,
viraren., fiter and then divide
the filirate info 1wa portions.

Vigorous effervescence
observed upon addition of
dilute HNOQ,.

Gas evelved turns lime
water cloudy.

{ionic equation requirad)
§ 2 marks)

il

To the first portion of the
filtrate from (vi) above, add
squeous NaOH until in excess.

(2 marks}

Cu®™ jons present

{lonic eguation required)

C 2 marks)
fviii) To the second portion of the | *
filtrate from (vi} above, add » Cw ions present
agueous NH, untif in excess. | *
{2 marks)

G121 20200 2006

{15 marks)
Teotal 38 marks

GO ON TO THE NEXT PAGE



Z Chiorine has two isolopic forms with mass numbers 35 and 37 respectively. Chlorine has an
atornic sumber of 17,

{a} () What differences, if any, are expecled between the chemical reactions of
chiorine 35 and chlorine 377 Explain your answer.

£ 2 marks!

(1) Determine the number of electrons, protons and neutrons i the anion formed
fronm the chiorine 37 atom.

Nunber of:
BRCITOME L1- it s e s e e b s b b b s
PrOfOmS i i s i i g s b e b s b e s
INELEFOTS oot s s i et e e et s e et sbbe st e bbb b e
{ 3 marks}
{3 (i}  Explam the {erm “jonic crystal’.
.......................................................................................................... (Zmarkq)

(i) Using the symbols, @ . for sodium ions and &3, for chloride jons. fill in on the
dingram in Figure 3, the positions occupied by these ions in the sodinm chloride
crystal

Figure 3. Diagram representing sodium chloride crystal
{ 3 marks}

GO ON TO THE NEXT PAGE
B1212020/F 2006



N -
e} The melting points of chlorine, sodivm chloride and magnesium oxide are ~101°C,
800°C and 2 800°C respectively.

(i}  Explain why the melting point of sodium chloride 15 much higher than that of
chiorine.

{3 marks)
(i}  The erystal structiures of magnesiom oxide and sodivm chloride are similar.

Suggest why the melting point of magnesiwn oxide is much higher than that of
sodium chloride.

{ 3 marks)

Total 16 marks

GO ON TO THE NEXT PAGE
1212020/F 2006
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3. Below are four organic compounds, A, B, Cund D,
H HHO HHHEHH HH HH
! P 1 e i
H-CwOH  HeC 008 H-C-C-CC-C-OH H-L-CO0-C-C-H
2 | RN N T I
&1 H B HHHHH HH HH
Compound A Compound B Coempound ¢ Cornpound 17
{a} £} Which compounds belong to the same homologous series?
................ PP
(i} State the homologous series to which the compounds you named m {a) {}
belong. and give a reason for placing themn in the same homologous series.
{ 2 marks)
(i) Draw fully displayed stuctures of ANY TWO structural isomers of Compound €.
Give the name of BACH Isorer you have drawn,
{ 4 rmaeks)
G1212020/8 2006
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) Figure 4 shows some reactiens of Compound E. Use the infermation in Figure d to
answer the gquestions witich Toliow,

H H
N / Redetion Reaction
i 2
,C :5. =i Cem;;cundﬁ S C.Hy, @, (glucese}
H H

Resction 3 | butnin air

Compound ¥ + H,0O
Figure 4. Some reactions of Compound £

(i) Staic the reagent(s) and conditien(s} for Reaction 1.

REAZERUSY ovistiimececier e coter bl a b s et nssss st aeitetastr s sttt ses s st s st ssssies

Reaction conditien(s)! .....coimmciermrirnrre e
( 2 marks)

ity  State the name of the process occuuring during Reaction 2.

B T T

(1 mark)

(ili)  Wruw the correct formulae for Compounds & and F and hence write a balanced
equation fer Reaction 3.

( 3 marks}

{iv)  Braw the il structurat formula of the esganic product that is formed when
Compound E reacts with Compound B, the structare of which is shown on page 8.

Structure:

{ 2 marks)
Total 15 marks

GO ON T® THE NEXT PAGE
01212020/F 2006
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4. Table 3 shows part of the periodic table.

TABLE 3: PART OF THE PERIODIC TABLE

Be C Ne

Al Si P &)

Ca Br

Use only the elements indicated in Fable 3 to answer the questions which follow. Eachelement
may be used once, more thas once or not at ail.

{a) {3} Which ¢lement reacts most readily with ditute hydrochioric acid?

(i)  Write a balanced equation to Hlustrate the reaction occurring in {a) (i) above.

{ 2 murks)
Gy Pescribe any difference(s) that vaay be observed in the reaction indicawed in

{a}(iyabove, if dilute sulphusic acid were to be used instead of dilute hydrochlosic
acid. Give a reason for your answer,

GO ON TO THE NEXT PAGE
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Ity (i) ldentify TWO different clements in Table 3 which will combine by covalent
bonding.

{ 1mark)
(i} Draw dot-cross diagrams to #lustrate the bonding in b (3) above.
{ 3 marks)
{) (i} An element X (not the actual symbol} has an atomic samher of 1% Place
clement X in the commect position in Table 3. { 1mark)
(iy  Give a reason for your answer in (¢} (i}
{ 2 marks)

Total 14 marks

GO ON TO THE NEXT PAGE
91212020/8 2006
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5. A student produces ammonia in the laboratory by adding Liguid ¥ 1o Sohd W and warming as
shown in Figare 5. He uses damp blue Hitmus in seeking to identify the ammonia produced.

- Mpist blue Htymus

Ligui¢ ¥

.............. e Solid W

Heat

Figure 5. Apparatas used fo prepare ammonia

{a} Gy SnggestONE soitable reagent that can be used 48 Y and ONE as W for the
experiment.

Y

¢ 2 marks}

(i) ldentify the process by which the ammonia gas that is produced at the bottom of
the: test b comes in coniact with the titrnus paper at the mouth of the test tube,

(1mal—k}

(i)  Comment on the suitability of using the moist blue Hitmus paper to identify
AT 48,

{ % marks}
(iv)  Instoad of the Birmrog test used above, describe ONE OTHER chemical test that

can be nsed to ideniify ammonia gas. Write s balanced equation to represent the
chemical test you have deseribed.

(4 marks)

GO ON 1O THE NEXT PAGE
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3] Ammnonia is prepared industrially by the Haber process. In this process nitrogen and
hydrogen are allowed to react in the presence of a catalyst at approximately 200 atm and
400°C. The reaction is exothenmic.

(i} Name the catalyst used in the Haber process.

{ Tmark)
(i1} Explain the importance of using relatively high pressure in this process.

( 2 marks}

(i} Draw z fully labelled energy profile dingram of the reaction for the production
of ammonia during the Haber process. You should name the reactants and
products on your disgram.

{3 marks)

Fotal 15 marks

END OF TEST

G121 2020/F 2006
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SECTION A
Answer ONE guestion from {his sectiom.

i {u} (i Qutline the steps in prepaning a dry sample of caleivm nitrate crystals starting
from caleium carbonate and dilute nitric acid. { 6 marks)

{1}  Describe a test to determine whether the sample of calcimn nitrate crystals
prepared in {a}i) above is free of calcinm carbonate. { 2marks)

{13t} Write chemical equations to show the differences in products obtained when
sodinmt nitrate and caleium mitrate are heated. { 4marks)

b3 {i} With the aid of a fully Iabelled diagram, show how an iron rod can be
electroplated with clvomivm, using agueous chromiwm (13 nitvase as the
electrolyte.  Write lonic equations to represent the reactions taking place at
the electrodes. { 4 marks)

{1} Assnme that the iron rod 1o be electroplated in {h)(1) sbove onginally weighed
25.00 g. Caleulate the mass of the iron rod AFTER clectroplating, if a eurrent
of 18 A was passed through the electrolyte for 30 minufes.

fRelative Atomic Mass: Cr = 52, Faraday’s constant = 96 500 C mol i}
[ 4arks}

Fotal 20 marks

2 A student sets up three cxperiments to investipate the particulate nature of mutter. Figure 1
shows the apparatus used in these three experinents.

\ !
@ @ Wat
AW ' -~

Cotton wool Cotton wosl soaked
soaked in ?I::S in hydrechieric acid
I I} 2
AmmGRk Potassium manganate (VI
Experiment 1 crystats
Experiment 2
e Warler
Beakep - )
™ Pawpaw strips
Experiment 3

Fipure 1. Experiments to investigate the particulate pature of matfer

GO ON TO THE NEXY PAGE
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(b}

3 £}

)]

L3
(1Y DPlescribe what woulkd be observed in Experiments |, 2 and 2 as the experiments
proceed. { & marks}

(i} Account for the observations vou described in (a}i) You should inchude iy
}‘OLI}‘ ANRWEr

- the yames of the processes involved
- the nature of matter

- how matter is transported in the different media, {7 marks)

(iily  Suggest how the rate of change of the observations made in Experiment 2 could
be inereased. Fxplain youe atiswer, { 2 marks)

Chromatography is widely used in the pharmaceutical industry to check the purity of
substayces,

(0 Suggest ONE advantage of using chromatography us 2 means of separating the
components of a mixre. { 1mark)

(1) Lising two fully Jabelled clromatogratns, Hiustrate how chromatography can be

used to indicate whether or not a compound {5 a prre substance.
{ 4 marks)

TFotat 20 marks
SECTION B
Apswer ONE guestion from this section.

Hexunoic ackd, U5H, COOH, belongs to the sume homolagonus series as ethanoie acid,
Hased on this fact, write equations to represent the reaclion between hexanoic acid and
EACH of the following:

i} Sodium ( 2 marks}
(i Ethanol in the presence of 2 trace of acid as a catalyst { 2 marks)
Hexane is an alkane of formula C H,,. A mixture of hexane and bromine is placed in
areaction flask in bright supdight. After a while, bubbles of gus are seen to escape from
the reaction mixture. The escaping gas forms dense fumesin contact with ammonia gas.

£iy Explain the above observations. { 4 marks)

(i1} Write an equation to represent the reaction taking place between hexane and
bromine. ( 2 muprks}

{iit} What difference, if any, would be observed if hexens (C 3, ) is used in place of
hexane in the Bask? Explala your answer. { 2 marks}

GO ON TO THE NEXT PAGE
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(e}

b}

{«}

L

w4

‘The gas, CH,, is unsaturated and is used in the mannfactire of polymers. Ttean also be
readily converted into the aleohol, O H,OH.

(1) Write anequation 1o show the partial structure of the polymer that is formed when
three molecules of CyH, are linked together. State the type of polymerization
which eoonrs, { 3marks)

(it} Write an equation for the conversion of C,H, into the alcohol, O H, O, inciude
the regction conditions, { 2 rearks}

(i} Show by means of z fally Ixbeled diagram ONLY, how a pure sample of the
alcohol from the resction mintare in () (i) 2bove cun be obtained.
{ 3 marks)
Totat 20 marks
Mast melals exist as thelr ores in nature in combination with other elements. The
extraction of metals from their ores is a reduction process. The choice of the reduction

method depends upon the position of the metsd in the reactivily series.

Explain the zbove slalements using TWO appropriate exaraples of metd oxides t©
ilhslrate YOur answer. ( 5 marks)

A newly discovered ore is found 1o consist of 2 mixture of the oxides of two melals, A
and B. Some properties of the metal oxides of A and B are given in Table 1

TABLE 1: SOME PROPERTIES OF THE METAL OXIDES OF A AND B

Oxide of Metal A {hade of Metal B
I, Hconsists of a metal just above Tt consists of a netal just below iron
ajurniniun in the reactivity series. in the resclivity series.
2. Soluble in sodinm hydroxide insoluble in sodium hydroxide

Based on the data in'Table T outline a possible extraction proceduwie formetals Aand B
from their ore. { 8 maarks)

Metal XisaGroup 1 metal. Itisextracted by the electrolysis of its mollen halide. Explain
why the molten salt and nol the agieous halide is used. { 3 marks)

Caleium oxide, Ca0, is used 10 remove sulphur dioxide gas from the exhaust gases from
Factories, by precipitating the sulphur dioxide in the fonn of caleinm sulphate.

Suggest why this is possible. Hustrate your answer by meaus of appropriate equations.
{ 4 marks)

Total 20 marks

GO ON TO THE NEXT PAGE
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SECTION
Answer ONE question from this section.
5, Water possesses a nwmber of unique physical properties which makes it an ideal wansporl
meditm as well a5 2 mediu for the vanions chemical processes ocourting in orgasisms. Some

of these unigue properties of water are as {ollows:

Solvent propertics
Specific heat capacity

- Volatility

{a) Discuss any TWO of the above properties of water as they relate 1o processes ocourring
in Hiving systewns. {4 marks)

{b} The presence of certain ions in water can canse lemporary and permanent hardness. Hard

water 1s of serious concern in the lsundry industry.
{iy  Whatis meant by the term “hard waler™? { Tmark}
{ii} Write the formula for EACH of the following:
&) A compound which catses temporary hardness

b An ion which cases permanent hardness { 2 marks)

{iil}  Sodivm earbonate i5 widely nsed (0 remove both lemporary and permanent
hardness, while temporary hardness may also be removed by boiling,

Write an equation {o iHustrate the removal of EACH of the following:
a) Permanent hardnesy using sodium carbonate

5] Temporary hardness by boiling { 4 marks)

(ivy  Compare the effect of soaps and soapless detergents on hard waler,
{ 3 murks)

{c} We gse water, logether with delergents, to do most of our washing.  However,
sometimes we send our clothes to be dry-cleaned instead of being washed al home.

(i} What is meant by the lerm “dry-cleaning'? { Fonark )

{1y Bhiscuss TWO advantages and ONE disadvantage of using dry-cleuning when
compared to using water, ( 3marks}

{iiiy  Vimitais returning horue in her car with the clothes she has just coliected from the
dry-cleaners. The car windows ate closed and she soon begins to feel nasseous.

Suggest a possible reason for Vieita's i1 feeling. { 2 emurks)

Total 20 marks

GO ON TO THE NEXT PAGE
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Repulur brushing of weth and periodic visits to the dentist wee highly recommended since they
tead to healthy teeth.

{a}

b}

{1}

(i}

(it}

List THREE hmportan! components of toothpuste. { 3 marks)

The enamel of teeth is composed of a calcium phosphate compound,
Ca,, (PO, {OH}z‘ Beseribe, with the aid of a balanced eguation, how ONE of
the components of toothpasie Hsted in (2)(i). can strengthen the enamel of weth,

{ 4 marks?

A sticky filin of bacteria and food can remain on teeth long after ealing. These
bacteria act on carbohydrates and convert therm Lo substanees which promote
tooth decay.

Explain how teeth can decay in the presence of these bacteriy. Support yvour
answer with a balanced equation., { Smarks)

Since the carliest days of recorded human history, people huve been plagued by insect
pests. Now, chemical and biological control may be the only forms of pest controf that
stand between us and some of the insect-bore plagoes.

Piscuss TWO advantages and TWO disadvantages of

(i)

{6

chemical control of pests
biological control of pests, { Smarks}

Teofal 26 marks

END OF TEST
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2. Electrolysis has many applications. The apparatus shown below in Figure 1 can be used to
purify copper by electrolysis.

Figure 1. A generalised electrolytic cell

(a) In order to adapt the electrolytic cell in Figure 1 for the purification of copper, what
material may be used as the

() cathode?

(i1) anode?

(iii) electrolyte?

( 3 marks)

(b) As electrolysis proceeds, describe the changes expected to be observed

(i) at the cathode

(ii)  atthe anode

(ii1) in the electrolyte.

( 3 marks)

GO ON TO THE NEXT PAGE
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(a) Ammonia is manufactured industrially by the Haber process. The information in
Figure 2 relates to the manufacture of ammonia. It shows the percentage yield of
ammonia under different conditions of temperature and pressure.

Percentage yield of ammonia

200 400 600
Pressure (atmospheres)
Figure 2. Percentage yield of ammonia under different conditions of temperature and pressure

Q) Over what range of temperatures and pressures is ammonia NORMALLY
produced by the Haber process?

(1 mark )

(i)  Based on the information given in Figure 2, deduce whether increased yields of
ammonia would result from conditions of

a) highor low temperature

b) high or low pressute.

( 2 marks)

(iii) Suggest TWO reasons why ammonia is not usually produced at 100°C and
1200 atm.

( 2 marks)

GO ON TO THE NEXT PAGE
01212020/ JANUARY/F 2007







- 13-

4. Study the information given in Figure 3 and answer the questions that follow.

q

C,H,OH
concentrated H,SO,,
warm

Figure 3. Reaction scheme

(a) (i) Complete Table 3 below by drawing the displayed structure, and writing the
name of EACH of the compounds, X, E and D.

TABLE 3: NAME AND STRUCTURE OF X, EAND D

Compound Fully displayed structure Name

( 7 marks)

GO ON TO THE NEXT PAGE
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4. (a) Account for EACH of the following observations:

(1)  The non-metal, carbon, forms an oxide, CO,, which is a gas at room tempera-
ture and is also acidic.

In contrast, the metal, sodium, forms an oxide, Na,O, which is a solid at room
temperature and is also alkaline.

Include appropriate chemical equations in your answer. ( 7 marks)

(ii) Aluminium metal is much more reactive than iron yet it is more resistant to
corrosion. ( 3 marks)

(b) Consider the following information and answer the questions which follow.
A strip of a metal A, which forms A" ions, when placed in a solution containing

Fe” ions causes Fe metal to be deposited. In contrast a strip of metal B, which forms
B** ions, does NOT displace Fe?* from solution.

(i) Arrange the metals A, B and Fe in order of increasing reactivity.

Write a chemical equation to represent the displacement reaction between A

and Fe?* ions. ( 4 marks)

(i1) Write chemical equations to illustrate the effect, if any, of heat on the nitrates of
metals A and B. ( 3 marks)

(iii) What method of extraction may be used to extract metals A and B from their
respective oxides? Give a reason for your answer. ( 3 marks)

Total 20 marks

GO ON TO THE NEXT PAGE
01212030/JANUARY/F 2007
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Two major household problems are the build-up of rust and calcium carbonate in toilet bowls,
and the presence of grease deposits from cooking in ovens.

(a) (1) Name TWO active ingredients in toilet bowl cleaners and ONE active ingredient
in oven cleaners. ( 3 marks)

(i1) Discuss the chemical principles involved in the action of EACH type of
cleaner when it is used. Include ONE relevant equation for EACH type of
cleaner in your answer. (10 marks)

(b) Concerns have been raised about the excessive use of disinfectants and pesticide
sprays. Some persons believe that they do more harm than good.

Evaluate the use of EITHER disinfectants OR pesticide sprays.
In your discussion, you should include:

— ONE reason for their use

- TWO major disadvantages of their use

- TWO major advantages of their use

— ONE alternative to their use and ONE limitation to this alternative
( 7 marks)

Total 20 marks

END OF TEST
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2. You are provided with a sample labelled M. M is a mixture of two solids. Carry out the following
tests and complete Table 2 below.

TABLE 2: RESULTS OF TESTS CARRIE® OUT ON SAMPLE M

Test Observatien Inference

(iy Divide M into two equal
portions. To one portion
add 10 cm?® of distilled
water, stir and then filter.
Divide the filtrate intotwo
equal portions. Keep the
other portion of the solid
for Test (iv).

(i) To the first portion of the
filtrate from (i) above, add
5 drops of dilute sulphuric
acid, followed by 5 drops
of aqueous potassium
manganate (VII).

(1 mark

(iii) To the second portion of
the filtrate from (i) above,
add aqueous barium chlo- (Ionic equation required here.)
ride,followed by anexcess
of dilute hydrochtoric acid.

(3 marks)

(iv) To the second portion of
the solid from (i) above,
add 10 cm? of dilute nitric
acid, stir, filter and divide
the filtrate into three equal
portions.

GO ON TO THE NEXT PAGE
01212042/JANUARY/F 2007
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1

Answer ALL questions,

Bo NO'T spend more than 36 minutes on Question 1,

i N {a} A stadent is asked to make a solution of sodhum hydroxide by dissclving an unknown,
mass of the pellels in 250 crn” of water. 25.0 cm?® of the selution is then titrated aguinst
& standard solution of hvdrochloric acid {0.050 mol dm™).
Figure 1 below shows the initial and final volumes of the burette reading for the volume

of acid added.
Titragion No. 1 Titration Ne, 2 Titration Na. 3
----- 1 26 e 3 ek X7 et H —
] 2} o —t 38 1 ]
Tniitia) Final Initiak Final initial Final

Figure 1. Buretie readings showing volumes of acid used
(i) Use the information given in Figure | above to compiete Table 1 below.

TABLE 1: RESULTS OF EXPERIMENT

Titration nymber

1 2 3

Final volume / o’
Inttial volame / cm®
Volurne used / cm®

Average volume of acid used/ e’

{ 4 marks)

{ii}  Write 2 chemical equation for the reaction that occurs during the titration.

{1mark}

GO ON TO THE NEXT PAGE
GEZ1202008 2007
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(1)

{iv)

3]

(v

G12120200F 2067

Fromn the data in Table I caleulate EACH of the following:

The. number of meles of hydrochloric acid used in the fifration

£1mark)

The number of moeles of sodium hydroxide in 25.0 cm® of the solution

{1 mark )
The number of tmoles of sodium hydroxide i 250 e of solation

(1mark}
Mass of sodinm hydroxide dissolved in 250 cm” of water
{Relative alomic mass: Na=23 O=16, Ha )

( 2 marks)

GO ON 17O THE NEXT PAGE
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A student carries out the following tests on a solid, 3, and makes the observations

recorded in Table 2 below. Complete Table 2 to show al possible inferences and write
ienic equations where reguired.

TABLE 2: RESULYS OF TESTS ONSOLID Q

Tests

Observations

Inferences

{y A small amount of Q is

= A brown gas evoives which

-

deiomzed water. The re-
sulting solution s divided
it 3 portions for Tests (i)
- (vh

heated in a dry st tobe. tuyms moist blue Hinus red,
+ Another gas evolves which |»
rekindles a glowing sphint.
A portion of Qs dissolved
inapproximately 10 cm’ of

i} To one pertion of Solution
Q from above, aqueous
sodiam hydroxide is added

dropwise unfi} in excess.

o A white precipitate is formed

+ Precipitate is soluble in excess

sodinm hydroxide.
(iny To another portion of Q| » A white precipitate is formed |*
from above, agueous
ammonia is added drop- | * Precipitate is insoluble inie
wise until in excess. €XCESS BULOUS ATHNONIA,
(ivy To another portion of Q] » Ayellow precipitate is formed. |+
from above, agneous
potassivm lodide is added. (fonic equation required)
{ T marks)
vy Sugpest the possible identity of Q.
{1 mark}

GI212026/R 2007
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. 5.

foy You are provided with a bottle of sea water which alse contains some sand.

Plan and design an experiment to recover the solid ‘sea salt’ from the mixtare. Your
answer should inciude the following:

() A suggested list of apparatus which you would use ia recovering the solid sea
salt from the sandy sea water

{ 4 marks)

(i}  Anoutline of the steps for the procedure you could use

{ 4 marks)

{iiy  List the main observations that would be expected at each stage of the
experiment.

{ 2 marks)

(iv) A student sugpests that solid sea salt contains chioride ions. How would you go
about testing for chloride ions In the solid sea salt?

£ 2 marks)
Total 38 marks

GO ON TO THE NEXT PAGE
0121202078 2007



2. ‘Table 3 presents some information on the reactions of Compound A and copper metal with
various reagents. Use the information in Table 3 o answer the questions that follow.

TABLE 3. SOME REACTIONS OF COMPOUND A AND COPPER

Reactions with
Acidified potassium Agueous iron (1) Aguueous silver nitrate
chromate (V) niraic selution

sefution

Experiment | Experiment 2 %
Potassium chromate The iron (3} sitrate
{V1) changas from changes from pale
Agueous Orange o Freen. green to pale yellow.
souton of A /
2
Copper % Experiment 3 Expetiment 4
metal " .
Silver sobid is deposited,
Pale blug solution is
_ o

{a) {i} Classify Sclution A as an oxidizing or a reducing agent in Experiments | aud 2.
Hxperiment @ Alsaclingas. ... ..o i, L
Experiment 2: AISactingas . .. ... i i

£ 2 marks)

(ity  Using the information given in Table 3 only, explain your answer to {a) (i) above,

Experiment 1:

Experiment 2:

{ 4 marks)

GO ON TO THE NEXT PAGE
G121 202078 2007



) {i) Write a balanced ionic equation to represeat the reaction that oceurs in Experi-
ment 4.

{ 2 marks)

{1} Account for the pale bhue solation that is observed in Experiment 4.

{1 mark}

{«) With reference to the elecirochemical series, predict what you may be expected to observe
in Experiment 3. Give a reason for your angwer.

{ 3 marks)

G When exposed to air for some time, copper ornaments becote tarnished by green copper
carbonate.

6} Suggest the name of a common houschold chernical that can be used o clean such
tarpished copper ornaments.

£ 1mark )

(iiy  Write a suitable ionic equation to show the reaction in (d) (i) above.

{ 2 marks)

Total 15 marks

GO ON 1O THE NEXT PAGE
G1212020/F 2007



3 Fhe information provided in Table 4 below refers to atoms of two elements, A and B.
{a) Complete Table 4 by writing the required isformation in the relevant spaces.

TABLE 4: ATOMIC PROPERTIES OF ELEMENTS AAND B

A B
Mass nurnber 19
Atomic number 1
Number of protons g
Number of electrons i2 g
Number of neutrons 32
Electronic configuration
Group number 2
Pericd number A
{ 4 marks)
(b #)  What type of bonding would take place between A and B?
{Imark)
{i1)  Give a reason for your answer in (b} {1) above.
( 2 marks)
(i}  Use dot cross diagrams to 1ustrate the bonding between A and B,
{ 2 marks)

GO ON 7O THE NEXT PAGE
01212020/F 2007
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{c) Describe the bonding expected in AL

{ 2 marks)
{d} (i}  Describe the bonding in graphite.

{ 2 marks)

(ity  Graphite is used as a jubricant. How does this use relate to iis structure and
bonding?

{ 2 murks)
Total 15 marks

4. X and Y are two hydrocatbons. When X is completely burat in air, .50 moles of X produce
60 dm’* of €O, and 3 moles of water at r.t.p.

{4y BPreduce the molecular formula of 2. (1 mole of gas at ri.p. has a volume of 24 dm)

{ 4 marks)

GO ON 7O THE NEXT PAGE
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3] {1} Based on your answer in 4 (a) on page 9. deduce the homologous series to which
X belongs.

(1 mark )}

{H} Write the name of Compound X.

{1mark)
{Hiy  Draw the fully displayed stracture of X,
(1 meark }
[{3] Y hag the molecular formula, Cus'
{1}  To what homologous series does Y belong?
{1 mark}
(iiy  Write the name of Compound Y.
{ 1 ooark )
(iify  Draw the fully displayed structure of Y,
{ 2 marks}

{d} What chernical test may be vsed to distinguish between Corapounds X and Y?

Reagent:

Ohservation:

{ 2 marks}

GO ON TO THE NEXT PAGE
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&) What reagent and reaction conditions are necessary to convert Y to X7

Reagent:

Conditions:

{ 2 marks}

Total 15 marks

LR {a) Pefine EACH of the following terms:

3y Amphoteric oxide

{2 marks)

{ii}  Acid anhydride

{ 2 marks)

() Describe appropriate chemical tests, the results of which could be used to detesmine whether
zinc oxide is amphoteric or whether i is an acid ashydride,

Chemical tests:

(#)  To determine if zinc oxide is amphoteric

(#)  To determine if zinc oxide s an acid aphydride

{ 5 marks}

GO ON TG THE NEXT PAGE
Q121 2020/F 20067



53] Sulphur {1V} oxide, a gaseous pollutant, dissolves in water droplets in the atmosphere and
thus causes a¢id rain.

(i}  Write the formula for suiphur (IV) oxide,

{ ¥ mark )

{ii}  Write an equation for the reaction between seiphur (IV) oxide and water.

{1 mark)

G} H has been suggested that the amount of potluting gases emitied into the atmosphere, such
as the oxides of salphur and nitrogen which are acidic, could be reduced by first passing
exhaust air from factories through beds of powdered reagents.

Based on this information:

{i)  Give the name of ONE reagent that could be used for this purpose.

Suppert your answer by writing a chemical equation, vsing ONE of the named
polutants mentioned above.

{ 2 marks)

(i} Sugpest why the reagent you have named in (d) (i) above should be used in the
powdered form.

{2 marks)

Total 18 marks

END OF TEST

121202008 2007
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SECTION A

Answer ONE gquestion from this seetion,

I. {a} Phosphoric acid (H 3PO 3, which is nsed as an additive In soft drinks, can react with sodivem
Iydroxide to form both normal and acidic sakts.

(i}

(i}

{ii)

Defing the terms “acid salts’ and ‘normal salts’ { 2 marks)

Write ONE balanced equation EACH for the formarion of a normal salt and an acid
salt when phosphoric acid reacts with agueous sodium hydroxide. { dmarks}

Excess consumption of soft drinks may lead to excess stomach acid.
a} How is this problem usvally treated?

by Explain the chernical principles upon whieh the treatment yon stated in{lii} a)
above is based.

9 Write an ionic equation for the reaction.
{ 4 marks)

(b} 23.0 ¢m® of 2.0 mol dm™ sodium hydroxide and 0.0 em® of 1.0 mol dim® hydrochtoric acid,
botl at 30.0°C, are mixed together in a styrofoam cup. On mixing, the iemperature rises 10

38.9°C.
(y  Caiculate the heat of nentralisation for the resction in kJ mof™l.
Ll the following information in your calculation:
. Heat evolved = mass (g) x specific heat capacity, €, (3™ °C') x change In
temperature
o Cwmaliptto!
«  Density of solution = | giem® ( 5 marks)
(i} Draw a labeHed energy profile diagram te illustrate the reaction i {b) (i} above,
{ 3 marks)
(e} A sofution of phosphoric acid has a pH of 4 and 4 solution of hydrochloric acid hasa phi of L.
Which of the two is the stronger acid? Explain your answer. { 2 marks}
Tota] 20 marks

O ZE20300F 2007
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2 T Experiments I and Il. 6.5 g of zinc granules are atlowed to react witl: excess 1 mel dm™ sulphuric
acid at 25°C and 88°C respectively. Figure | shows the rate of productien of hydrogen gas for beth
experiments.

Experiment 11
Acid st 88°C

;’nzume 0{ . Experiment 1
ydregen/om Asid at 25°C

Timefmin
Figure 1. Production of hydregen from zinc and suiphuric acid

(a) (i) Write a balanced equation for the reaction between zinc and aqueous sulphuricacid.
{ 2 marks)

(i1} Based on the bafanced eguation you wrote in (a) (i) above, calculate the maximum
volume of hydrogen gas at r.t.p. which can be generated from Expetiment | using
6.5 g of zinc granules. ( 2 marks)

(RAM: Hx=| Zn = 65 =32 C = I8, I mote of gas occupies 24 dm® atr.t.p.)

(b} In a third experiment, Experiment I1L 6.5 g of rinc reacts with excess 2 mol dm™* sulphuric
acid at 80°C.

{1} Make a sketch of the graph in Figure 1 in your answer booklet. On your sketch, draw
the expecied results for Experiment 1, ( 2 marks)

Gi} With reference 1o the slopes of the graphs for Experiments 1, IT and i, discuss the
effects of EACH of the following on the rate of productien ef hydrogen:

a) Temperature

b) Concentration of the acid {8 marks)

{c) State TWO precautions that should be taken when corducting these experimeuts.

¢ 2 marks)
) Catatysts are used o alter the rates of chemical reactions.
(1) Explain how a catalyst works {0 iucrease the rates of chemical reactions.
(2 marks)
{in Praw g labelled energy profile diagram to show hew z catalyst weuld alter the rate of
reactiou between zine and sulpharic acid. { 2 marks)
Total 20 marks

GO ON TO THE NEXT PAGE
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SECTION B

Answer ONE guestion from this section.

3, Carefully study the reaction scheme in Figure 2 and answer the questions which follow.
E {petymer)
CH,CH OH CH=CH, CHBrCH_Br
< g) > (Ij
B A B
CHCH,

2

Figure 2. Reaction scheme
{2} Identify suitable reagents and reaction conditions which can be used to convert
iy Compound A into Compound B

{1y Compound A inte Cormpound (.
{ 4 marks}

(b} Describe what may be OBSERVED when Compound £ rescts with EACH of the
following:

3 Acidified potassium chrotrate (VD)
Give a reason for your answer, ( 3 marks)
{ii}  Sodium metal

Include a balanced chemical eqguation in your answer. ( 3 marks}

GO OGN TO THE NEXT PAGE
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fe) Table I below gives TWO staternents about Compound A. These staternents may be brue

or false.

Copy this table in your anvwer booklet and il in the information requited in the blank
spaces. In answering this guestion you should refer to the information about Compouud
A, given in Figure 2 on page 4.

TABLE 1
Statements abow{ Indicate whether Reasan Wherestatementis
Compound A teeee o false false, give correct
statermnent
{1} Compound Aisa
saturated hydrocarbon.
(i) Compound A undergoes
condensation polymerization.
{ 6 marks)

() {iy  Draw the partial structure of the polymer, ., that is formed when Compound A
is polymerized.

{ 2 marks}

{1y State how the structure of the polymer you have drawn in (d) (i} above differs
from that formed from the polymerization of Compound ¥ shown below,
Hlustrate your answer by means of an appropriate partial structure.

S12E2030/F 2007

Co0H

OH

Compound ¥

{ 2 marks}

Fotal 26 marks

GO ON TO THE NEXT PAGE
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4. {a) (i) Show by means of chemical equations. the maiu steps involved in the manufac-
ture of sulphuric acid by the Centact process, starting with sulphur.
You should state the reaction conditions required. (6 marks)

(d)  The manufacture of sulphuric acid is a highly exothernic process. Suggest how
this helps to make the whole process mote economical. (1 mark )

{iif)  Suggest why in the manufacture of sulphuric acid, the sulphur triexide is
dissolved in sulphuric acid {98%) rather than divectly in water.
{ 1mark }

(iv)  Name TW® factors that should be 1aken in1o consideration in the siting of @
sulphuric acid plant. ( 2 marks)

{b) Account for the following observation:

Suiphur burns in air (o formn sn exide which is gaseous, whereas sodium forms an oxide
which is a solid. aithongh both elements belong (o the same period of the periodic table.
( 4 marks}

©) Natural rubber is very seft and pliable. It can be strengthened by the process of
vulcanization. Hlostrate by means of & labelled diagram thie role of sulphur in the
vulcanizalion process. { 2 marks)

(@)  Consider the following equations and determine whether sulphuric acid and sulphur
dioxide are acting as reducing or oxidizing agents. Yon shouid {ndicate how you arrived
al your auswer.

iy Cu(e) + ZH SO (aqy — CuSO{agy + 30,0z + ZHZO(E)

() S0Lg) + B0 + Clig) ~» HS0(aq) + 2HClag)
' { 4 marks)

Total 20 marks

GO ON TO THE NEXT PAGE
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SECTION C

Answer ONE question from this section.

5. The increase in the lntensity and frequency of hurricanes and flooding in the Caribbeun has been
athibuted in somme quartors 1o an increase ip the average global tempersture. The rise in global
temperature has been partially attributed to the increase in greenbouse gases in the atinosphere.

£ay Briefiy outline how greenhotse gases can coutribute fo an increase of the earth’s
strnospheric temperature.

Include in your snswer:

{0}

@i

(iii)

{iv)

The name of the main greenhouse gas {1 mark )

TWO maip causes of the increase in concentration of the named greenhouse gas
{ 2 marks)

Anexplanation of how BACH of the causes named in (3} above capn kead 1o the
increase of this gas in the atmosphere { 3 marks}

You should inchude ONE cheinical eguation in your answer,

A brief explanation of how the greenhouse effect works, Use a labelled diagram
to iHustrate your unswer. { 8 marks}

() There is a claim that the vse of electrical cars can completely eliminate the greenhouse
gas effect. Do you support this statement? Suggest TWO reasons for your answer,

{2 marks)

{c) Over the years, studies have shown that there has been a significant decrease in the levels
of the ozone luyer. This has been linked te the extensive use of chlorefluorocarbons
{CFCs} for many years,

I¥iscuss the significance of the above statoment, making reference w0

121 2030F 2007

The function of the ozone layer

The zction of CFCs on the ozone layer

TWO health or environmental effects of the reduction of the ozone layer
The possible long-term impleations for the Caribbean’s tourist industry

CINE measiire that has been pist in place o redece the amount of CFCY in the
atmospliere {7 marks}

Totai 28 marks

GO ON TO THE NEXT PAGE



Figure 3 below shows a generalized structure of a detergent.

{a}

L]

(3

)

SO, Na' t.ong chain hydrocarbon tail

Sulpbonate
head

Figare 3, A generalised structure of o detergent

tsing the information given in Figure 3 sbove, suggest how detergents remove dist from
a piece of clothing during washing. { 4 marks}

in those ureas that use bard water, when souaps are used for bathing, buthrooms must be

cleanad very often. However, when detergents such as bath gels are used this frequent
cleaning is not found to be necessary.

Suggest & reason for this. { 4 marks)
One major function of laundering clothes is stain removal.

Sla'cy‘Ann has (wo similar pieces of cloth., On one plece there is a lea stain and on the
other 4 Tust stain,

(i) Suggest an appropriate reagent to effectively remnove BEACH stain.
{ 2 marks)

(i1}  Give ONE reasen for the selection of EACH stain remover and explain how
EACH of thern works., ( 4 marks)

Fabric softeners are usually added to the final rinse when laundering.
{5 What type of compounds are fabric softeners? (1 mark)
(i} State THREE ressons why fabric softeners are used. ( 3 marks)

(ity  For ONE of the reasons identified in {d) (11) above, explain how fabric softeners
help to carry out this function. { 2 marks)

Fotul 20 marks

NP OF THEST
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Answer ALL questions.
Do NOT spend more than 30 minutes on this question.
A student is provided with the following:

Five aqueous solutions (50 cm? each) of KIO, of different concentrations,
EACH labelled 1, 2, 3, 4 and 5.

An aqueous solution containing NaHSOz, dilute H;SQ,, and starch indicator,
labelled, P.

To each solution of KI®, is added a fixed volume of Solution P in a clean dry
250 cm?beaker. The solution is stirred and the time taken for the appearance of a biue
colour is recorded. These times are shown in seconds on the stopwatches in Figure 1
below. Under each stopwatch is given the concentration of KIO, solution used.

0.001 mol dm-? 0.002 mol dm-? 0.003 mol dm*3
KIO_., K[OJ KIOS

0.004 mol dm? 0.005 mol dm3
KIO, KIO,

Figure 1. Stopwatches showing time in seconds

GO ON TO THE NEXT PAGE
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Reciprocal of tim

0.050 o

-
.
|: =

0.040

0.030

,_
o

0.020

0.010

0.000
10~ x concentration of KIO,/ mol dm-

GO ON TO THE NEXT PAGE
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(c) You are provided with three brands of beer, namely, Carib, Banks and Red Stripe. Plan
and design an investigation to find out which beer has the highest percentage alcohol
content.

Your answer should include the following:

(i) Apparatus and materials needed

( 2 marks)
(i) Description of the method to be used

( 2 marks)
(iii) ONE variable needed to be controlled

(1 mark )
@iv) ONE precaution to be taken

(1 mark )
(v) Expected results

( 2 marks)

Total 30 marks

GO ON TO THE NEXT PAGE
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(b) Based on the position of X and Y in the periodic table, how will X and Y react with
cold water? Give ONE reason for your answer. You should comment on the products
formed and the relative rates of the reaction.

( 3 marks)

(c) (i) Write a balanced chemical equation for the reaction between X and oxygen.

( 2 marks)

(i) ~ What type of bond will be formed when X combines with oxygen? Give a
reason for your answer.

( 2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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3. Figure 3 shows the set up of two experiments. In Experiments I and II the bulb will light when
the switch W is closed.

s
W\ ::3)\
W\ Graphite Bulb
rod
R A
RS ;
Bulb Solution P
Experiment I Experiment 11

Figure 3. Diagram of the set up of Experiments I and II

(a) Identify the processes which cause the bulbs to light in Experiments I and II. Explain
how the processes differ.

Experiment I

Experiment II

Difference
( 4 marks)
(b) Give the name of one substance which, if it replaces graphite in Experiment I, would
cause the bulb NOT to light when the switch W is closed.
( 1 mark)

GO ON TO THE NEXT PAGE
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(c) In Experiment II, Solution P is replaced with Solution Q. It is found that the bulb does
not light as brightly with Q as it does with P.

(1) Provide a suitable explanation for the difference observed with Solutions P
and Q.

( 4 marks)
(i) Suggest a suitable substance for Solution Q.
( 1 mark )
(d) (i) What are the names of the parts of the apparatus labelled A and B in Experiment II?
Name of A:
Name of B:
(i) What are the processes occurring at A and B?
Process occurring at A:
Process occurring at B:
( 4 marks)
Total 14 marks

GO ON TO THE NEXT PAGE
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(c) Compound C has the formula, CH,CH,CH,CH,OH and Compound D has the
formula, CH;CH,CH,CO,H.

(i) Describe ONE simple chemical test which can be used in the laboratory to
distinguish between Compounds C and D. State the reagent to be used and

describe the observations.

Reagent

Observations

( 3 marks)

(ii) Write a chemical equation to represent the condensation reaction between
Compounds C and D.

( 2 marks)
(ii1) a) Write a chemical equation to represent the dehydration of Compound C.
( 2 marks)
b) Indicate the reagent and reaction conditions for (iii) a) above.
Reagent:
Reaction conditions:
( 2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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The oxides of silicon, carbon and sulphur are used in various industrial processes.
Complete Table 3 below by writing the chemical formula for ONE oxide of EACH of
the elements and give an example of the use of the oxide in industry.

TABLE 3: ELEMENTS AND USES

Element Formula of oxide Use of oxide in industry
Silicon
Carbon
Sulphur
( 6 marks)
Total 16 marks
END OF TEST
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1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

Time (minutes)

GO ON TO THE NEXT PAGE
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TABLE 2 CONTINUED

Test Observation Inference

b) * To the second . .
portion of the
filtrate add aqueous
ammonia slowly
while shaking.

* Continue adding . .
until in excess.

¢) To the third portion * ]
of the filtrate add
aqueous potassium
iodide.

(iv) Dissolvetheresidue from . .
(i1) in a minimum
amount of dilute nitric
acid. Filter and collect
the filtrate. Add aque-
ous potassium iodide to
the filtrate.

(Include an ionic equation)

Total 13 marks

GO ON TO THE NEXT PAGE
01212042/JANUARY/F 2008










Testcopr 01212020
FORM TP 2008055 MAY/JUNE 2008

CARIBBEAN EXAMINATIONS COUNCIL

SECONPARY EDUCATION CERTIFICATE
EXAMINATION

CHEMISTRY

Paper 02 - General Proficiency

2 hours and 36 minutes

READ THE FOLLOWING DIRECTIONS CAREFULLY
L This paper consists of SEVEN guestions in THRER sections,

2. Answer the THREE compulsory questions in Section A. Write your answers In
this answer bookiet.

3. Aunswer the TWO compulsory guestions in Section B. Write your answers in
the answer booklet provided.

4, Answer ONE question from Section C. Write your answers in the answer booklet
provided.

5. Attach yoBr guestion paper t¢ your answer booklet and return them fo the
supervisor

6. Where apprepriate, ALL WORKING MUST BE SHOWN in this booklet and
the answer booklet provided.

7. ‘The use of npon-programmable calenkators is allewed,

HO NOT TURN THIS PAGE UNTIL YO ARE TOLD TO DO S5O

Copyright © 2006 Caribbean Examinations Council ®
All rights reserved,

O1212620/F 2008




.

SECTION A
Answer ALL questions in this section,
Write your answers in the spaces provided in this booklet,
Do NOT spend more than 38 minutes on Question 1.
When a strong acid is titrated with & strong base, the change in pff which oocurs can be
used o determine the end point of the titration. The pH will change sharply at 7.0 at the
end point of the tiration.
A pH meter can be used to measure the changes in pH during the reaction,
Figure  on page 3 shows ten pH readings obtained when 2 student uses pH changes to
determine the end pomt of an acid-base reaction. The acid used is 20,0 om® of & 0.005
ol dm sulphurie acid solution. The base is sodium hydroside of imknown concentration.
Reudting | represents the pH of 20.6 om® of sulphuric acid st the start of the experiment.
Readings If to X vepresent the pH readings when various volumes of sodiuym hydroxide
are added fo the sulphuric acid solution. 'The volmmes of sodhum hydroxide sohution
added are indicated in Figure 1 on page 3.
{i}  What is meant by EACH of the following?

a}y  pH scale

b)  The end point of an acid-base tiation

{4 marks)

GO ON TO THE NEXT PAGE
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No base added
2 B 6t &

H
* &
» @ r
% L
~ pH @
* s

5.0 ¢m® base added
[}

0.0 cm® base added
II¥

]
a5 8T E ey
k] i
» 2
» pH %
= %

13,0 emy® base added
iy

14.5 em® base added

15.5 ¢em® base added
Y

17.0 em? base added
Yi

20,6 ¢m® base added
X

364 em? base added
X

Figure 1. pH meter readings when various volumes of sodium hydrexide are added to
26.0 em?® of sulphuric acld (0.605 mol do™)

QI1232420/F 2008
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(i

{iif)

(iv)

G3212020F 2008

d

Complete Table 1 below by recording the missing pH meter readings from

Figuare 1,
TABLE 1: pH METER READINGS
Volume of base added
{em®} pH meter reading
G 290
5.0
19.0
13.0 2.8
14.5
50
5.5 1.2
7.0
2.0
3.0 11.2

{2 marks)

Using the graph paper provided on page 5 and the daza in Table 1, plot a graph of
pH against volume of sodivm hydroxide added, {3 marks)

Use the graph to determine the volume of sodium hydroxide which reacts
completely with the 20 cm® of 0,005 mol dmy* sulphuric acid.

om®

{1 mark )

GO ON TO THE NEXT PAGE



V.

Graph showing pH against volume of sodium hydroxide added

58

pH meter readings

o L s i 3{; ‘5 49

Yolume of sodivm bydroxide added e’

GO ON TO THE NEXT PAGE
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(v}  Calculate BACH of the following:

a}  The sumber of moles of sulphuric acid in 20 ¢’ of the sulphuric acid used

(2 marks)

b)  The number of moles of sodivm hydroside in the velume of sodium
hydroxide used in {a) (iv)

£2 marks}

¢} The number of moles of sodinm hydroxide in 1 dm® of this solution

{1 mark )

GO ON TO THE NEXT PAGE
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A student conducts a aumber of tests on an aqueous solution of Compound X. The

observations made are recorded in Table 2 below. Complete Table 2 by filling in the
inforences that could be made based on the observations recorded.

TABLE Z: RESULTS OF TESTS ON A SOLUTION OF COMPOUND X

Test Observation inference
To a sample of a solution of X, | A white precipitate which tums
dijute nitric acid is added | grey black in light is formed.
followed by a few drops of silver
nftrate solution, ( mark}

(Tonfc equation required)
{1 mark)

To a sample of 2 solution of X,
agueons sodinm hydroxide is
added until in excess.

A pale blue gelatinous precipitate
is formed which is insoluble in
CXCESS. :

{1 mark}

To u sumple of a solutionof X, a
few drops of acidified agueous
pofassium manganate (V1)
solution are added and the
solntion heated.

The potagsium manganate (ViD)
solation s decolourised,

(I mark)

To a sample of 2 solution of X, 5
few drops of barium chloride
solntion followed by dilute
hydrochloric actd are added.

* A white precipitate is formed.

«  The precipiiate dissolves in
acid.

€} mark})

(1 mark)

D1212626F 2008

GO ONTO THE NEXT PAGE



R
{c) Hydrogen peroxide will decompose stowly at room temperature to produce water and
oxygen. The rate of decomposition can be increased by using a catalyst.

Manganese (1V) oxide, copper oxtde, liver extracts and potso exiracts have been used to
catalyse various reactions.

Plan and design an experiment to detennine which of the four catalysts above will be
most effective in increasing the rate of decomposition of hydrogen peroside. Write your

angwer in the spaces provided.

Outline of method (inciude the variables controtied):

{2 muarks)

f.abelled diagram of apparatus to be used:

{2 marks)

Total 25 muarks

GO ON TO THE NEXT PAGE
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2. Figure 2 represents a part of the periodic table showing the location of fluerine (F), chlotine (Cl),
bromine (Br}, edine {1} and astatine (At}

Figure 2. Part of the periodic table

{a) Identify the group in the periodic table in which finorine (F}, ¢hlorine (C}), bromize (Br),
odine {1} and astatine {Af) are placed. Give ONE reason for your angwer.

Group:

Keason:

{2 marks)

{h) Figure 3 represents the experimental set up used by a group of students who are
investigating the reactivity of halogens.

R
Chiorine pas

Agueous potassitm
bromide solutien

Figure 3. Experiment to investigate the reactivity of halogens

What would the students observe when they conduct the experiment represented in
Figure 37 lilustrale your answer by means of an equation.

{3 marks)

G0 ON TO THE NEXT PAGE
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Two compounds of Elements X and 'Y undergo the reactions recorded in Table 3. Study

“10 -

the information carefuily and answer the questions that foliow.

TABLE 3: REACTHINS OF COMPOUNDS OF ELEMENTS X AND Y

Action of

Compound of Element X

Compound of flement'Y

Ditute acid on solid

Vigorous reaction to
produce 3 gas which forms
a white precipitate with
aquecus calcium hydroxide

Dissolves to form 3 blue
solution.

Heat on solid

Ne visible change

Forms a black solid and a
brown gas is evolved.

Strip of magnesium added
10 an aqoeous sojution of

Mo visible change

Magnesium dissolves. A
reddish brown selid is

compound precipitated,

(iy  Dreduce whether X and Y are metals or nommetals.

Xis

Y is

{2 marks)

(ity  Based on yonr answer to (©) (iy above, describe the bonding in Element Y.

{2 marks}

(i} Predict the type of bond that would be formed between X and oxygen. Give a

reason for your answer,

Type of honding:

Reason;

{2 marks)

GO ON TO THE NEXT PAGH
Q1242020/F 2008



w il -

{iv)  Based on the information given in Table 3, arrange the cloments Mg, X and Y in
order of decreasing activity. Explain your answer.

Order of activity (mest reactive first):

Explanation:
{4 marks}
Total 13 marks
3. But-l-ene (1-butene) and but-2-ene (2-butene) are structural isomers of molecular formula C M

{a) {f) Define ‘shuctural isomerism’.

{1 mark )
(it} Draw fally displayed stractures of but-i-ene and but-2-ene.
But-l-ene But-2-¢ne
{2 marks)
GO ON TO THE NEXT PAGE
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(i) Draw and name ONE OTHER structural somer of CH,.

€2 marks)

{iv)  Stats ONE physical property of CH,,

{1 mark )

b} Ethanol will react under different conditions to produce compounds with the following
finctional groups:

G Q

~, s H H
cx= ¢ -C—0H e C - OR
~ ~

() What is meant by a “functional group'?

{1 mark }

GO ON TOQ THE NEXT PAGE
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(#y  Ethanol reacts with different reagents w form products with the functional groups
shown in Table 4.
Complete Table 4 by
ay  wlentifying the reagents
b}  drawing the fully displayed stuctures of the products,
TABLE 4: REACTIONS OF ETHANOL
Reagents Functional group Structure of
in product formed organic prodect formed
™~ i
C=C
7 ~
it
Ethano! o
I
""" C - OH
O
it
- —OR

GIZIZO20/F 2008

{B marks}

Total 15 marks
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SECTION B
Apswer ALL grestions in this section.

Write your answers in the answer bookiet provided.

Barium {Ba} is below calcium in the same group in the peniodic table.

{a) (:)  Draw a fully labelled diagram of the apparatus which could be used in the
electrolysis of molten BaBr,. You should indicate the material from which the
ciectrodes are made, (3 marks)

(i}  Write equations o indicate the chemical resctions which oconr at the electrodes.
{4 marks)

(Hii} A cuwrrent of SA s passed for 2 minutes through the molten BaBs,. Calculate the
mass of the product that will be formed at the cathode.

(Relative atomic mass: 8a = 137, Br = §0)
(1 Faraday = 96 500 C mol!) €3 marks)

(ivi  List TWO factors which can in general affect the products formed during
electrolysis of compounds, {2 marks)

{b) State ONE reason why the reaction of barium with water is faster than the reaction of
caleium with water. (1 mark)

Total 15 marks
Organic compounds may be classified as cither suturated or unsaturated. Their characteristic
reactions are quite different and are related 1o the type of bonding present in fhese molecules.

Consider the following compounds, A to D below, and answer the questions which follow.

CH, CJLCOH CH, CH,CH,0H
A B C D
{a} {i}  From the compounds A to 1) above, select ONE compound which is saturated
and ONE compound which is unsaturated. €2 marks}

(i)  Name AND give the general formula for the homologons series fo which EACH
of the two compounds selected in (4) (3} above belongs. {4 marks}

GO ON TG THE NEXT PAGE
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(o} Nitrogen constitutes about 758% of the gases in the almosphere. It exists as very stable
distomic molecules. [t undergoes very few but important reactions (called fixation
resctions} to produce nitrpgenons compounds required by plants.

Nitrogen is “fxed” by the Haber process according o the following equation:
N, + 3K, e 2NH, A H = — 92 %l mel”

The pressure used in armnonia plaats teday is about 200 - 300 atmospheres and the
temperature about 400 — 560°C.

Supgest reasons for using these reaction conditions. Explain your angwey i terms of the
equation above, {3 marks})

{¢} With reference to the nitregen eyele:

(i)  Name ONE process by which nitrogen in the atmosphere can be converted into
nitrates. (1 mark}

(it}  Name ONE process by which nitrogen in the nitrates in soil is refeased back into
the atmosphere. (1 mark }

{d} Twa metal nitrates, P and Q, are separately heated. P gives off a colourless gas which
rekindles a glowing sphint. Q gives off 2 brown gas.

(i)  Which of these two metal nitrates, P or Q, passibly contains
Group | meal?
—  Group 2 metal? (2 marks)

(ity  Write a chemical equation to show the reaction taking place when Q is heated.
{2 marks}

Total 18 marks

GO ONTO THE NEXT PAGE
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SECTIONC
Answer ONE guoestion from this section.
Write your answers in the answer booklet provided,
6, When silica iz mixed with sodivm carbonate and calcium carbonate and heated sirongly, the
mixture forms a transparent liquid which, when cooled, becomes glass. EXifferemt types of glass

can be produced by varying the proporlions of these reactants and by adding other substances,

{a) {i}  State TWO benefits of adding sodizm carbonate or calcium carbonate to silica in
the manufacte of glass. (2 marks)

(iiy  State how the basic components of glass are modified to produce
» lead-potassivm glass
. horesilicate glass. {4 marks)
{b} (llass is a non-crystaliine solid which meHs over a wide range of temperatures. ¥ consisis
mainty of sificates (S0 . The chesical bonds in the 810, tetrahedron are not all of the
sarne strength.

(i)  Why is it important that glass does NOT crystaliize as it cools? (2 marks)

{if)  Suggest how the bonding in 810, affects what happens when glass melts. Explain
why this is important for blowing and mouiding glass. €3 marks)

(iii}  Although no scarce and vital raw material is used in the manufactare of glass,
recyching of glass is strongly recommended. Suggest TWO reasons for this,
(2 marks)

{ivi  Glass is now widely nsed as a consguction material in buildings. State ONE
advantage and ONE disadvantage of using glass in this way. {2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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Soil is the most important medium required for plant growth. 1t consists mainly of mineral and
organie matter. Some of the organic matter does not deeompose. 1t remaing in the soil for a long
time as humus. The optimum pH range of soil is 6.0 o 6.8.

(zy State the importance of BACH of the following factors in plant growth:

(iy Mineral batance {1 mark}
{iiy pH {1 mark}
{iil)  Humus content of the soil (2 marks)

{by A farmer observes that the leaves of his bean crop are few in number and yeliow in
colour, The Agriculteral Extension Officer decides to test the farmer s soil for ammonium
andl iron (131} ions, as weli as for its pH.

(i)  Briefly describe the test for the presence of ammoenium ions in a soil sample.
{2 mrarks)

(#}  The Officer finds the seil to be seidic and recommends the addition of lime.
. Suggest ONE possible reason for the acidic nature of the soil.

- Explain the effect of adding lime o the soil, Use a suitable equation to
SUPPOT YOUT BNSWET {4 marks}

{c) The farmer, in addition to adding the recommended Hme o the soil, also decides to add
an ammoninm fertitizer, thinking that it would ingrease hig crop yield.

Do you think that the farmer’s decision @ add both lime and ammonium fertitizer to the
soil at the same fime is 2 wise one? Give ONE reason for your angwer, Include any
rejevani chemical eguaiion, (5 marks)

Total 15 marks

END OF TEST
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Write the answer to Question 4 here.

GO ON TO THE NEXT PAGE
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Write the answer to Question 4 here,

GO ON TO THE NEXT PAGE
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Write the answer to Question 4 here.

GO ON TO THE NEXT PAGE
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S. Ethanol is becoming an increasingly more important commodity on the world market today.

It can be obtained commercially from ethene and from carbohydrates.

(a) (i) Write a chemical equation to illustrate the reaction taking place in the commer-
cial preparation of ethanol from EACH of the following:

a) Ethene
b) Glucose
In EACH case you should state the reaction conditions. ( 6 marks)

(ii))  Draw a fully labelled diagram of the apparatus that is used to separate the
ethanol from the reaction mixture during the fermentation of glucose.
( 3 marks)

(b) Soaps are prepared from the saponification of oils and fats.

(i)  Using Compound C to represent the structure of a fat, draw the structure of the
product(s) expected from the saponification of this fat.

R-C-0-CH,
[ |
o
R-C-0O-CH
[
6]
I )
0
Compound C

(3 marks)
(i) A number of vegetable oils are unsaturated and are liquids at room temperature.
These can be solidified by the process of hydrogenation (for example, in

margarine production).

Write an equation to illustrate the process of hydrogenation of an oil represented
by Compound D. You should name the catalyst used in the process.

Compound D
( 3 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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Write your answer to Question 5 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 5 here.
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Write your answer to EITHER Question 6 OR Question 7 here,

Question Number

GO ON TO THE NEXT PAGE
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Write your answer to EITHER Question 6 OR Question 7 here.

Question Number

GO ON TO THE NEXT PAGE
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Write your answer to EITHER Question 6 OR Question 7 here.

Question Number

GO ON TO THE NEXT PAGE
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Write your answer to EITHER Question 6 OR Question 7 here.

Question Number

END OF TEST
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Temperature change ("C)
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0.8 1.2 1.6
Mass of zinc added (g)

2.0
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Write your answer to Question 4 here.
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() Ammonia is used in the industrial preparation of nitric acid.
In Step 1, ammonia is heated with oxygen in the presence of a catalyst at 850 °C to
produce nitrogen(II) oxide as shown in the following equation.

Pt — Rh catalyst
850 °C

4NO(g) + 6H,0(g)

In Step 2, the nitrogen(II) oxide is further oxidized to form nitrogen(IV) oxide.
In Step 3, nitrogen(IV) oxide reacts with oxygen and water to produce nitric acid.

(i)  Write balanced equations for Steps 2 and 3 to show the production of nitric
acid from anunonia. ( 4 marks)

(ii) State TWO OTHER uses of amrnonia. ( 2 marks)

Total 15 marks

Write yeur answer to Questien S here.

GO ON TO THE NEXT PAGE
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Write your answer to EITHER Question 6 OR Question 7 here.

Question Number

GO ON TO THE NEXT PAGE
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Write your answer to EITHER Question 6 OR Question 7 here.

Question Number

END OF TEST
01212020/F 2009




% Test cope 01212020

®

FORM TP 2010005 JANUARY 2010

CARIBBEAN EXAMINATIONS COUNCIL

SECONDARY EDUCATION CERTIFICATE
EXAMINATION

CHEMISTRY

Paper 02 — General Proficiency

2 hours and 30 minutes

READ THE FOLLOWING DIRECTIONS CAREFULLY.

1. This paper consists of SEVEN questions in THREE sections.

2. Answer the THREE compulsory questions in Section A. Write your
answers in this answer booklet.

3. Answer the TWO compulsory questions in Section B. Write your answers
in the spaces provided in this answer booklet.

4. Answer ONE question from Section C. Write your answers in the space
provided in this answer booklet.

S. Where appropriate, ALL WORKING MUST BE SHOWN in this booklet.

6. The use of silent, non-programmable calculators is allowed.

DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SO.

Copyright © 2009 Caribbean Examinations Council ®.
All rights reserved.
01212020/ JANUARY/F 2010



SECTION A

Answer ALL questions in this section.

Write your answers in the spaces provided in this booklet.

Do NOT spend more than 30 minutes on Question 1.

1. @ Copper(I1) oxide can react with dilute sul phuric acid to produce either the anhydrous or
the hydrated form of asalt as one of the products. Thetype of salt produced (anhydrous
or hydrated) depends on the procedure used.

Table 1 shows 5 experiments with the different masses of an anhydrous copper(11) salt
that can be formed by reacting different masses of copper(ll) oxide with 50 cm?® of
1 mol dm™ sulphuric acid. One reading for Experiment 3 is missing from Table 1.

TABLE 1: MASSES OF ANHYDROUS COPPER(Il) SALT FORMED FROM
COPPER(I1) OXIDE USING 1 MOL DM H, SO,

Experiment Number 1 2 3 4 5
Mass of copper(Il) oxide used (Q) 1.58 2.36 358 | 400 | 450
Mass of anhydrous salt produced (g) | 3.16 4.72 8.00 | 8.00
(i)  Explain how asalt isformed.
(2 marks)

(ii)  What isthe difference between ‘anhydrous salts' and ‘ hydrated salts ?

(2 marks)

(iii)  Write abalanced chemical equation to show the production of the anhydrous
salt from the reaction between copper(Il) oxide and dilute sulphuric acid.
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(iv)  Giventhat therelativeformulamassof copper(l1) oxideis80, completethe data
in Table 1 by calculating the mass of the salt formed in Experiment 3. (Relative
Atomic Mass: Cu=64;S=32;,0=16;H=1)

Show your working.

( 4 marks)

(V) Using the datafrom Table 1 and the axes provided on page 4, plot agraph of the
mass of anhydrous salt produced against the mass of copper(l1) oxide used.
(3 marks)

(vi) Using the graph plotted in (v) above, determine the mass of salt that would be
formed from 2.95 g of copper(Il) oxide.

(1 mark)

(vii) Explain why there is no change in the mass of salt produced for Experiments 4
and 5.

(1 mark)

GO ON TO THE NEXT PAGE
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M ass of anhydrous salt (g)
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4 5
Mass of copper (1) oxide (g)
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(b)

(©

A student conducts a number of tests on Substance X. Some of the observations and
inferences are recorded in Table 2. Complete Table 2 to show the remaining observa-
tions and inferences made by the student.

TABLE 2: TESTSON SUBSTANCE X

Test Observation Inference
A small sample of Solid X Alkaline gas is produced.
is gently heated in a dry test
tube. Dampred litmusisused
to test for any gas.
(1 mark)

Approximately 2 cm?® of
agueous sodium hydroxide is

A gas evolves which forms
dense white fumes with

added to a sample of Solid X | hydrogen chloride.
and warmed.
(Equation required)
( 2 marks)
A small amount of Solid X X containsiron(ll) ions.
is dissolved in about 5 cm?®
of water. To this solution,
sodium hydroxide is added
gradually until in excess.
(Ionic equation required)
( 2 marks) ( 2 marks)

Describe an appropriate method to produce a pure solid sample of silver chloride starting
with silver nitrate solution. (Hint! All silver salts are decomposed by light.)
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2. V and Q aretwo different forms of the element carbon. Risanionic solid. Table 3 presents some
properties of V, Q and R. Use thisinformation to answer the questions that follow.

TABLE 3: INCOMPLETE TABLE SHOWING PROPERTIES OF V, Q AND R

Property \% Q R
Appearance Transparent, Black, opague, White, solid
colourless, solid solid, shiny
Melting Point (°C) 3823 °C 3925 °C 801°C
Electrical Electrical non- Electrical conductor
Conductivity conductor when molten but non-
conductor in solid
State
Structure Giant molecular or Giant ionic
giant covalent
(@ (i)  Complete Table 3 by writing in the table, the
- structure of V
— electrical conductivity of Q. ( 2 marks)

(if)

(b) (i)

State the term used to describe different forms of an e ement such as the two

forms of carbon, V and Q.

(1 mark)
Identify the forms of carbon, V and Q.
\Y
Q

( 2 marks)

01212020/JANUARY/F 2010
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(i1))  Figure 1 represents a partially drawn structure of Q. Complete the figure to
show the bonding within and between the layers.

Figure 1. Partially drawn structure of Q

(2 marks)

(ili)  State ONE use of Element V and ONE use of Element Q and indicate the
property upon which EACH useis based.

Useof V

Property of V

Useof Q

Property of Q

(4 marks)

(iv)  Explainwhy R will conduct electricity when molten but NOT in the solid state.

(2 marks)

GO ON TO THE NEXT PAGE
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(o) lodine and chlorine are halogens. They combine to form a gaseous compound, iodine
monochloride (I1Cl).

Using dot cross diagrams, show the bonding in iodine monochloride.

(2 marks)
Total 15 marks

3. (a) Define the term ‘polymer’.

(2 marks)

(b) The polymerisation of etheneis represented in Equation 1 below.
T H T H H H H H
I R R .
nC==C_ > f- c—C—C—C—C—C—3} (Equation 1)
| e
H H H H H H H H
ethene polymer of ethene

The polymerisation reaction between a di-acid, HOOC-CH_—COOH and a di-a cohol,
HO — (CH,),— OH isrepresented in the unbalanced Equation 2 below.

nHOOC — CH,— COOH + nHO—(CH,),~OH  —
—(—OOC—CHZ—COO—(CHZ)Z—OOC—CHZ—COO—(CH2)2—0)— +HO (Equation 2)

GO ON TO THE NEXT PAGE
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(i)

(if)

(iii)

© O

(if)

Which of the Equationsin (b) above shows addition polymerisation?

(1 mark)
Give the name of EACH of the polymers shown in Equation 1 and Equation 2.

Polymer in Equation 1

Polymer in Equation 2

(2 marks)
State ONE use of EACH of the polymers named in (ii) above.
Polymer in Equation 1
Polymer in Equation 2

(2 marks)

Ethanoic acid, CH,COOH, isaweak, monobasic, organic acid. Writeabalanced
eguation for the reaction of ethanoic acid with magnesium metal, Mg ().

(2 marks)

Would this reaction take place at room temperature?

(1 mark)

GO ON TO THE NEXT PAGE
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(d) During digestion, proteins undergo hydrolysisto form amino acids, which are absorbed
by the body. A partial structure of a protein molecule, where R is an akyl group is
shown below.

O R o H O CH,
| | |

—C—C—N—C—C—N—C—C—N—

H H H H H H

(i)  Onthediagram, circle the peptide bond (link) that isfound in proteins.
(1 mark)

(ii)  Based on the partia protein structure given above, draw the fully displayed
structure of an amino acid that would be produced upon hydrolysis.

( 2 marks)

(iii)  State TWO conditions under which proteins can be hydrolysed.

( 2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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SECTION B

Answer ALL questions in this section.

Werite your answers in the space provided after EACH question in this answer booklet.

4, ©) Figure 2 shows the apparatus used to investigate the conducting properties of some
substances, when placed in contact with electrodes.

Switch

—./.—

Power supply (:3) Bulb

Electrode ]l ——8 —— FElectrode 2

1l
1t
1l
1| 1l

|1

Substance

Illll
AT

|
II
I||

Figure 2. Apparatus for investigating the conducting properties of substances
Theinvestigation is carried out on two pairs of substances as indicated below.

()] Pair 1:  solid lead bromide
molten lead bromide

State whether or not the bulb will glow for EACH substance. Explain your
answer for EACH substance. (4 marks)

(i)  Pair2: 1 mol dm™ hydrochloric acid
1 mol dm= ethanoic acid

The bulb glows for both substances, but glows more brightly for one of the
substances.

a) State which substance causes the bulb to glow more brightly.

b) Explain why the substance you have stated at a) causes the bulb to glow
brighter than the other substance. (3 marks)

(iii)  Writeabalanced ionic equation for the reaction occurring at the cathode for any
of the substancesin Pair 2. (2 marks)

GO ON TO THE NEXT PAGE
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(b) The structures of four hydrocarbons, a, b, ¢ and d are shown below.

H CH;H H H H H
|1 .
H—C=C—C—H H—C—C=C—C—H
I | I
H H H
a b
H H H H H H
| |
H—C—C—H H—C—C—C—C—H
[
H—C—C—H H H H H
|
H H
c d
(i)  Givethe namefor structure a. (1 mark)
(il)  State which of these hydrocarbons are isomers. (2 marks)

(iii)  Which TWO hydrocarbons belong to the same homol ogous series? Give ONE
reason for your answer. (2 marks)

(iv)  Write the general formula of the isomers identified in (iii) above.
(1 mark)

Total 15 marks

GO ON TO THE NEXT PAGE
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Write your answer to Question 4 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 4 here.

GO ON TO THE NEXT PAGE
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Hydrogen, chlorine and nitrogen are all diatomic gases. The following chemical test(s) can be
used to distinguish among them.

Test 1 A lighted splint

Test 2 A piece of moist litmus

Explain how the tests above can be used to distinguish among the gases, hydrogen, chlorine
and nitrogen. Include observationsin your answer. ( 5 marks)

(b) Chlorine isindustrially manufactured by the electrolysis of brine.

() Explain what occurs at the anode and the cathode in the electrolysis of brine.
( 4 marks)

(i) Write an ionic equation for the reaction which occurs at the anode. ( 2 marks)

(iii) Suggest why brine is used instead of dilute sodium chloride. Give an equation to
justify your answer. ( 4 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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Write your answer to Question 5 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 5 here.

GO ON TO THE NEXT PAGE
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SECTIONC
Answer EITHER Question 6 OR Question 7.

Write your answer in the space provided at the end of this booklet.

6. @ ()] Describe the chemical composition of clay. (1 mark)

(i)  When clay is fired, a rigid glass-like framework is formed. Suggest a possible
source of ‘glass’ in fired clay. (1 mark)

(iii)  Clay isused extensively in pottery to make items of different shapes. Relate this
use of clay to ONE of its properties. ( 2 marks)

(b) A mason advised one of his clients to keep the freshly completed concrete floor moist while
hardening, to prevent cracks from forming. The client was concerned that this practice
would stop the concrete from setting. From your knowledge of the composition of cement
and its use in making concrete, explain the reason for the mason’s advice.

( 3 marks)

(o) Fibres are abundant in nature and are produced by both plants and animals.

(i)  Name ONE plant fibre and ONE animal fibre used in making fabric, and state the
chemical composition of plant fibres and animal fibres. ( 4 marks)

(i1))  Suggest TWO chemical tests which may be used to distinguish an animal fibre
from a plant fibre. Include the expected observations. ( 4 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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7. There are many substances that are essential for healthy plant growth.

(@ Name TWO elements that are essential for plant growth. For EACH of the elements
named, identify ONE effect of its deficiency. ( 4 marks)

(b) Figure 3 represents part of the nitrogen cycle. Some of the hames of the reactions and
compounds formed have been replaced by the letters A, B, C and D.

{\lr:érogen in A Nitrogen (I1)
oxide
atmosphere
D
C < Nitric acid

Figure 3. Incomplete Nitrogen Cycle

(i)  Writethe names of the type of chemical reactions taking place at A and D.

( 2 marks)
(i)  Write the name of the formula of compound B. (2 marks)
(iii)  Namethetype of compound labelled C. (1 mark)

(o) Lime is added to soil to increase the pH and reduce problems caused by acid soils, but
it can also cause nitrogen to be lost from the soil. Suggest ONE way in which lime can
cause nitrogen to be lost from the soil. Include a balanced ionic equation in your answer.

( 3 marks)

(d) Hydroponicsis an aternative method of growing crops.
(i)  State TWO advantages of using hydroponics. (2 marks)
(ii)  Suggest ONE possible limitation of using hydroponics. (1 mark)

Total 15 marks

GO ON TO THE NEXT PAGE
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Write your answer to EITHER Question 6 OR Question 7 here.

Question Number

GO ON TO THE NEXT PAGE
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Write your answer to EITHER Question 6 OR Question 7 here.

Question Number

END OF TEST
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Answer ALL Questions.
Write your answers in the spaces provided in this booklet.
1. Students in a class conduct an experiment to determine the optimum mole ratio in which
hypochlorite ions (CIO") react with thiosul phate ions (82032‘) in the presence of base (OH").

The mole ratio of reactants that produces the maximum amount of heat will be related to the
optimum mole ratio of the reactants.

The experiment involves reacting a solution of household bleach, (which contains CIO~ ions as
the active ingredient) with aqueous sodium thiosulphate (Na,S,0,) in the presence of agueous
sodium hydroxide (NaOH), as follows.

Solution 1 is 300 cm? of bleach solution containing 0.50 mol dm= NaClO.

Solution 2 is 300 cm® of an aqueous sol ution containing 0.50 mol dm of Na,S,0,° 5H,0 (and
sodium hydroxide to make it basic).

PROCEDURE
@ Two measuring cylinderslabelled 1 and 2 are rinsed with a small quantity of Solutions
1 and 2, respectively, and used to measure out the various volumes of Solutions 1 and
2 for each of the experiments (1 — 7) specified in Table 1.
(b) For Experiment 1 (see Table 1 on page 4), the students followed the instructions bel ow:
(i)  Measure 45 cm? of Solution 2 using Measuring Cylinder 2.

(ii)  Pour Solution 2 from the measuring cylinder into the plastic cup provided.

(iif)  Measure the temperature (T,) of the solution in the plastic cup and record this
inTable 1.

(iv) Measure 5 cm® of Solution 1 using the Measuring Cylinder 1.

(V) Pour Solution 1 from the Measuring Cylinder 1 into the plastic cup containing
Solution 2.

(vi)  Stir the solution in the plastic cup with the thermometer and record the
HIGHEST temperature (T,) reached.

(vii)  Discard the solution in the plastic cup, rinse with distilled water and proceed
with Experiments 2 — 7, using different volumes of Solutions 1 and 2 as shown
in Table 1.

GO ON TO THE NEXT PAGE
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RESULTS

Figure 1 below gives the thermometer readings for Experiments 4 — 7. The vauesof T, and
T, for Experiment 1 have been entered in Table 1 on page 4.

T Ty T T,
—1 26 —128 —126 —129
—1 25 — 27 —1 25 —1 28
Experiment 4 Experiment 5
T Ty T T,
—1 26 — 30 —126 —130
—1 25 —1 29 —1 25 |— 29
Experiment 6 Experiment 7

Figure 1: Thermometer readings before mixing (T,)
and after mixing (T,) for Experiments4—7

GO ON TO THE NEXT PAGE
01212032/JANUARY/F 2010



@ ()] For Experiments5to 7, takethereadingsof T, and T, from Figure 1, and record
thevaluesin Table 1. ( 6 marks)

TABLE 1: RESULTSOF EXPERIMENTS1-7

Solution 1 | Solution 2 AT = Volume Ratio
Experiment (ecm®) (cm?®) T,(°C) T,(°C) (T,—T,) | of Solution 1:
cO) Solution 2
1 5 45 254 26.4 10 1:9
2 10 40 253 26.8 1:4
3 20 30 255 27.4 1:15
4 30 20 25.4 27.9 15:1
5 35 15 233:1
6 40 10 4:1
7 45 5 9:1
(i) Calculate the missing values of AT in Table 1. ( 3 marks)

(ii1) Using the axes provided on page 6, plot AT (°C) against experiment number.

The first two points have been plotted for you. ( 5 marks)

(iv) Determine the maximum value for AT from your graph.
(1 mark)
(V) State the volume ratio of Solution 1 : Solution 2 when AT is at its maximum.
(1 mark)

GO ON TO THE NEXT PAGE
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(vi) Using your answer in (v) on page 4, calculate EACH of the following when AT
is at its maximum:

a) Number of moles of CIO™in Solution 1
( 2 marks)
b) Number of moles of 82032‘ in Solution 2
( 2 marks)
(vii)  Determinethe moleratio of CIO™ to 82032‘.
(1 mark)

(viii)  Based on your answer in (vii) and the following unbalanced equation for the
reaction, write a balanced equation for the reaction.

Unbalanced equation: ClO(ag) + S,0,7(ag) + OH~(aq) — SO,*(aq) + Cl~(ag) + H,O(l)

Balanced equation:

( 2 marks)
(b) State TWO precautions which should be taken during the experiment.

( 2 marks)
(o) State ONE possible source of error.

(1 mark)

Total 26 marks

GO ON TO THE NEXT PAGE
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AT (°C)

Graph for Question 1 (iii)

5.0
4.0
3.0
2.0
X
1.0 Y
1 2 3 4 5 6 7

Experiment number
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Table 2 showsthetests carried out on aSolid Y, which isamixture of two compounds. Complete
Table 2 by writing the observations that are missing.

TABLE 2: RESULTS OF VARIOUS TESTS ON SOLID Y

Test

Observation

Inference

(@

Thesampleof SolidY isdivided
into TWO equal parts. One por-
tion is used for Part (b) below.

Dilutenitric acidisadded to one
portion of Solid Y. It is boiled
and filtered. The filtrate is
divided into THREE equal por-
tions, for Tests (i) to (iii) below.

(1) To the first portion of the
filtrate from (a) above,
agueous sodium hydroxide
is added slowly until in
EXCess.

(2 marks)

The solution contains Al®*, Ph?
or Zn?*ions.

(if) To the second portion of
the filtrate from (a) above,
agueous potassium iodide
is added.

(1 mark)

Pb?* ions are absent.

(iii) To the third portion of the
filtrate from (a) above,
agueousammoniaisadded
until in excess.

(2 marks)

Zn?* jons are present.

(b)

Tothe second portion of the solid
Y from (a) above, about 8 cm®
of water isadded. Itisstirred
and then filtered. The filtrate is
tested below.

(3 marks)

One of the compoundsin the mix-
tureis soluble in water. Sodium,
potassium, or ammonium salt, or
nitrate may be present.

To the portion of the filtrate from
(b) above, agueoussilver nitrate
is added, followed by agueous
ammonia.

(2 marks)

Chloride(Cl") ions are present.

Total 10 marks

01212032/JANUARY/F 2010
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3. Plan and design an experiment to determine whether the addition of the following nitrates of
Na', K*, Ca?*, Mg?* and Fe?* to water has the effect of making the water hard or soft.

Hypothesis: The nitrates of Na*, K*, Ca?*, Mg?* and Fe?* will make tap water harder.
Your answer should include the following:

(i)  Apparatus and materials

( 2 marks)
(i) Procedure

( 3 marks)
(iif)  Variablesto control

( 2 marks)

GO ON TO THE NEXT PAGE
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(iv)

(v)

(vi)

Datato be collected

( 2 marks)
Discussion of results asthey relate to the hypothesis

( 2 marks)
ONE possible source of error

(1 mark)

END OF TEST

Total 12 marks
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SECTION A
Answer ALL questions in this section.

Write your answers in the spaces provided in this booklet.

Do NOT spend more than 30 minutes on Question 1.

1. ©) The catalyst manganese(IV) oxide can be used to alter the rate of decomposition of
hydrogen peroxide.

Jonathan carried out an experiment at RTP (room temperature and pressure) to deter-
mine the rate of decomposition of hydrogen peroxide using manganese(IV) oxide as
the catalyst. He did this by measuring the volume of oxygen given off at different time
intervals. Water isalso produced during the decomposition and the reaction isexothermic.

Table 1 records Jonathan’s results using manganese(IV) oxide and 100 cm® of 0.80 mol
dm~ hydrogen peroxide.

Karen carried out a similar experiment to Jonathan using 100 cm?® of 0.40 mol dm=
hydrogen peroxide solution. Figure 1 on page 3 shows a graph of the data obtained by
Karen.

TABLE 1: RESULTSOF JONATHAN'SEXPERIMENT

Time (s) Volume of O, at RTP (cm?)

1 0

15 4

30 8

45 12

60 16

75 19

90 21
105 23
120 23

GO ON TO THE NEXT PAGE
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Volume of oxygen at R.T.P. (cm?)

24

20

16

12

2\
7%

)

(
N

20
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Figure 1. Graph of results
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Figure 2 is a diagram of the enthalpy change for an exothermic reaction showing the
effect of a catalyst on the reaction pathway.

Energy

Progress of reaction
Figure 2. Enthalpy change for an exothermic reaction
0] Identify the partslabelled A, B, C, D on the diagram.

A

B

(4 marks)

(i) Write a balanced equation to show the decomposition of hydrogen peroxide by
manganese(1V) oxide (MnO,).

( 2 marks)

(iii) Using the same axes asthe graph (Figure 1) on page 3, plot agraph of thevolume
of oxygen against time using the datain Table 1.

The first three points have been plotted for you on the graph. ( 3 marks)

GO ON TO THE NEXT PAGE
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(iv)  Compare the plots obtained from Jonathan’s and Karen's results in terms of
the slope of the graph and the volume of oxygen produced. Account for the
differences between Jonathan’s and Karen’s results.

( 4 marks)
(V) Using Karen's graph, determine
a) the volume of oxygen produced in 45 seconds
( 1 mark)
b) the number of moles of oxygen produced in 45 seconds at RTP (room

temperature and pressure).
(1 mole of gas occupies 24 dm?® at RTP: Relative Atomic Mass O = 16)

( 2 marks)

GO ON TO THE NEXT PAGE
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(b) A student conducts a number of tests on an aqueous solution of Compound X. Some
of the inferences and observations made are recorded in Table 2. Complete Table 2 by
filling in the missing observations and inferences.

TABLE 2. TESTSON COMPOUND X

Test Observation Inference

To 1 ml of asolution of X isadded Brown gasevolveswhich turns
afew copper turnings, followed by moist blue litmus red.
concentrated sulphuric acid.

(1 mark)

To 1 ml of asolution of X isadded
dilute nitric acid followed by I~ ions present
aqueous silver nitrate. Aqueous
ammonia is then added until in
EXCEsS. I~ ions confirmed
( 2 marks)

To 1 ml of asolution of X isadded A bright yellow precipitate
agueous lead nitrate solution. forms.

lonic equation required
( 2 marks)

GO ON TO THE NEXT PAGE
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(o) You are required to plan and design an experiment to compare the effects of the
catalysts manganese(lV) oxide and catalase on the rate of decomposition of hydrogen

peroxide.

()] Draw aCLEARLY labelled diagram of asuitable experimental arrangement for
carrying out the investigation in the laboratory. (2 marks)

(i)  State TWO variables that should be controlled during the experiment.

(2 marks)

Total 25 marks

GO ON TO THE NEXT PAGE
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2. (@ The following statements were taken from a student’s notebook. These statements are
INCORRECT. In each case, you should state why the statement is incorrect and give
the correct statement.

(i)

(i)

Sodium, magnesium, aluminium, silicon and chlorine are found in the same
group in the periodic table.
(Give your answer in terms of electron configuration.)

Reason:

Correct statement:

( 2 marks)

Of the elements magnesium and copper, magnesium will more readily oxidize
an agueous solution of zinc ions than copper will.

Reason:

Correct statement:

( 4 marks)

(b) P and Q both have an electron configuration of 2, 8, 1. The mass numbers of P and Q
are 23 and 24 respectively.

)] P reacts with water to produce a solution of its hydroxide and hydrogen gas.

(ii)

01212020/F 2010

Write a balanced equation for the reaction between P and water.

( 2 marks)

Both P and Q give similar products when reacted with water. Account for this
observation.

( 2 marks)
GO ON TO THE NEXT PAGE



(i)  Qisradioactive. Radioactive substancesarewidely used in medicine, agriculture
and industry. What is meant by the term ‘radioactive' ?

(1 mark)
(iv) Give TWO uses of radioactive elements in medicine, agriculture or industry.

Usel

Use 2

( 2 marks)

_ . . 6
(o) Using dot-and-cross diagrams, show the bonding between Q and oxygen. [ 18 O]

( 2 marks)

Total 15 marks
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3. But-1-ene (1-butene) and but-2-ene (2—butene) are structural isomers of molecular formula
C,H,.
(a) (i)  Define ‘structural isomerism’.
(1 mark)

(il)  Draw fully displayed structures of but-1-ene and but-2-ene.

But-1-ene But-2-ene
( 2 marks)
(iii)  Draw and name ONE OTHER structural isomer of C H..
( 3 marks)
(iv)  State ONE physical property of C,H,.
(1 mark)

GO ON TO THE NEXT PAGE
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(b Ethanol reactswith different reagentsto form productswith the functional groups shown
in Table 3.

(i)  What ismeant by a‘functional group’?

(1 mark)
(i)  Complete Table 3 by
a) identifying the reagents or reaction conditions
b) drawing the fully displayed structures of the products.
TABLE 3: REACTIONSOF ETHANOL
Functional Group Reagents or Structure of
in Product Formed Reaction Conditions | Organic Product Formed
AN /
c=C
/ AN
Alkene (1 mark) (1 mark)
Ethanol
0 H O
[ I
I
. H
Acid (1 mark)
(0]
[l
—C —O0R
Ester ( 2 marks) ( 2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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SECTION B

Answer ALL questions in this section.

Write your answers in the spaces provided at the end of EACH question in this booklet.

4. (@ @

(ii)

(iif)

(b) ()

(i)

(iif)

01212020/F 2010

A pink solution of aqueous acidified potassium manganate(VII) is decolourised
by the addition of ferrous(Fe?**) ions. The chemical equation for the reaction is

MnO,(ag) + 5 Fe*(aq) + 8 H*(aq) — Mn*'(aq) + 5 Fe*"(ag) + 4 H,0.

Identify the oxidizing and reducing agents in the equation, and explain your
answer. ( 4 marks)

Iron(l1) oxide reacts with dilute sulphuric acid to give a pale green solution.
Write the equation for the reaction between iron(l1) oxide and dilute sulphuric
acid. ( 2 marks)

State whether the reaction in (ii) above is acid-base or redox, and explain your
answer. ( 3 marks)

What is meant by ‘fermentation,” asit relates to the manufacture of rum?
( 2 marks)

Write the equation for the fermentation process defined in (i).
( 2 marks)

Suggest ONE material that could be used to produce wine by fermentation, and
give areason for your suggestion. ( 2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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Write the answer to Question 4 here.

GO ON TO THE NEXT PAGE
01212020/F 2010
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Write the answer to Question 4 here.

GO ON TO THE NEXT PAGE
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5. The raw materials necessary for the extraction of iron from its ore are an iron ore, coke and
limestone.
(@ Write the chemical formulafor ONE ore of iron. (1 mark)

(b)

(©

(d)
(€)

Outlinethe stepsinvolved in the extraction of iron fromitsore. Write abalanced chemical

equation for EACH step. ( 8 marks)
Stainless steel, an dloy of iron, is used to make cooking utensils. Suggest TWO reasons
why stainless steel is used instead of iron for making cooking utensils. ( 2 marks)
Besides cooking utensils, state ONE other use of iron or its alloys. (1 mark)

Name the compound of iron that is found in the blood and explain how a lack of iron
would affect the human body. ( 3 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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Write your answer to Question 5 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 5 here.

GO ON TO THE NEXT PAGE
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(@ Almost all animalseat their food raw, whereas humanstend to cook their food. Give TWO

reasons why humans may need to cook their food. (2 marks)

(b) Egg white is atransparent liquid in its natural state.
(i)  What does egg white look like when it is cooked? (1 mark)
(i)  What isthe effect of heat on the protein of the egg? (1 mark)

(© Table 4 shows three different methods which can be used to cook aleg of lamb.

(ii)

(iii)
(iv)

(V)

01212020/F 2010

TABLE 4: METHODS FOR COOKING LAMB

Method 1 | Placein acovered dish and bake.
Method 2 | Chop into small pieces, add raw pineapple and boil.
Method 3 | Chop into small pieces and boil in the pressure cooker.

Select the method by which the lamb will take the LONGEST to cook.

(1 mark)
Outline the principles involved in the functioning of the pressure cooker.

(2 marks)
Suggest TWO benefits of using the pressure cooker in Method 3. (2 marks)

Explain how the pineapple functions in cooking the lamb in Method 2.

How does this differ from the use of the pressure cooker in Method 37
(4 marks)

Explain how heat affects the Vitamin C in the pineapple. (2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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Write your answer to Question 6 here.

GO ON TO THE NEXT PAGE
01212020/F 2010



- 20 -

Write your answer to Question 6 here.

END OF TEST
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Answer ALL questions.

Write your answers in the spaces provided in this booklet.

1. Students in a class are required to determine the number of moles of water molecules in one
mole of a sample of an iron-containing salt, (NH,),SO,.FeSO,.nH,O. They must titrate a
solution of the iron-containing salt (Solution Y) with agueous potassium manganate(V11)
solution (Solution X) provided.

@ Starting with a sample of the solid iron-containing salt, [(NH,),SO,.FeSO,.nH,0],
describe the preparation of a solution of concentration 39.29 g per 1 dm®. This is
Solution Y.

(Relative atomicmass: H=1; Fe=56; N =14; O =16; S=32)

( 4 marks)

GO ON TO THE NEXT PAGE
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(b) Solution X which contains 0.02 mol dm= KMnO, is used to titrate 25 cm? portions of
Solution 'Y in the presence of dilute sulphuric acid. Figure 1 givesthe representations of
the initial and final burette readings obtained.

(i)  Complete Table 1 using the readings from Figure 1.

Titration 1 Titration 2
\_—E 2 cm3 —; 27 cm3 —0cmd |—25cm?
— 3cm3 — 28 cm? = 1cms = 26 cm3
Initial Final Initial Final
Titration 3 Titration 4
\—:= 0cm3 \% 25cm3 —E 0Ocm3 ‘é 26 cm3
—1cmd — 26 cm3 = 1 cm? = 27 cm?
Initial Final Initial Final
Figure 1. Burettereadings
TABLE 1: TITRATION RESULTS
Burette Readings (cm?) Titration Number
1 2 3 4
Final Reading
Initial Reading
Volume of Solution X
used
( 8 marks)

GO ON TO THE NEXT PAGE
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(ii)  Volume of Solution X to be used in the calculation: cm?

(1 mark)

(iii)  Theionic equation for the reaction between X and Y is asfollows:

5Fe**(ag) + MnO, (aq) 8H*(aq) — 5Fe® (ag) + Mn*(ag) + 4H,0(1)

Usethetitration results from Table 1 and the ionic equation given to answer the
following questions.

a)

b)

d)

01212032/F 2010

State the name of the type of reaction that occurs during the titration.

(1 mark)

What is the reacting ratio of Fe** to MnO,~ ?

(1 mark)

Cadlculate the number of moles of KM nO, in the volume of Solution X
used in the titration.

( 2 marks)

Using the results from b) and c) above, calculate the number of moles
of (NH,),S0O,.FeSO,.nH,0 in the volume of Solution'Y in the titration.

( 2 marks)

Use the results from d) above to calculate the number of moles of
(NH,),SO,.FeSO,.nH,O in 1000 cm? of Solution Y.

(1 mark)

GO ON TO THE NEXT PAGE



f) Using theresultsfrom €) above, cal cul ate the number of water molecules,
n, in one mole of (NH,),SO,.FeSO,.nH,0,

(Relative atomic mass: H = 1; Fe=56; N = 14; O = 16; S= 32)

( 3 marks)

Total 23 marks

GO ON TO THE NEXT PAGE
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2.

The following tests were done on Compound X, which is a mixture of two substances.
Complete Table 2 by writing the observations and inferences that are missing.

TABLE 2. TESTSON COMPOUND X

Test

Observation

Inference

(@ Tothesampleof X provided,

add 8 cm?® of water, stir, then
filter. Save the residue for
Part (b). Divide the filtrate
into THREE equal portions.

(i) To the first portion of the
filtrate from (a) above,
add sodium hydroxide
solution slowly, until in
excess.

(2 marks)

Pb?*, Zn?*, AlI®" present.

(i) To the second portion of
thefiltrate from (a) above,
add agueous ammonia
slowly, until in excess.

(2 marks)

Confirms the presence of Zn?*

(iti) Tothethird portionof the
filtrate from (a) above,
add aqueous barium
nitrate, followed by
dilute nitric acid.

White precipitate forms.

Precipitateisinsolubleinacid.

(2 marks)

(b) Totheresiduefrom(a) above,

add about 10 cm?® of dilute
nitric acid. Heat, then filter.
Divide the filtrate into TWO
portions.

(2 marks)

Carbonate or hydrogen carbon-
ate ions present.

(i) To the first portion of the
filtrate from (b) above,
add sodium hydroxide
solution slowly, until in
excess.

(2 marks)

Al®*, Zn?* or Pb?* ions present.

(if) To the second portion of
the filtrate from (b) above,
add potassium iodide
solution.

A bright yellow precipitate
forms.

(1 mark)

lonic equation (2 marks)

01212032/F 2010

Total 13 marks

GO ON TO THE NEXT PAGE




3. Plan and design an experiment to determine whether the following fuels produce the same amount
of energy upon combustion.

Kerosene Biodiesel

Hypothesis: Biodiesel produces the same amount of energy upon combustion, as ethanol and
kerosene.

Your answer should include the following:

@ Apparatus and materials

( 2 marks)
(b Procedure

( 3 marks)
(© Variables to control

( 2 marks)

GO ON TO THE NEXT PAGE
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(d)

(€)

(f)

Datato be collected

( 2 marks)
Discussion of results asthey relate to the hypothesis

( 2 marks)
ONE possible source of error

(1 mark)

END OF TEST

Total 12 marks

01212032/F 2010
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SECTION A
Answer ALL questions in this section.
Write your answers in the spaces provided in this booklet.
Do NOT spend more than 30 minutes on Question 1.

1. It is possible to determine the end point of an acid-base reaction by measuring the temperature
changes when different volumes of a strong acid react with a strong base. Table 1 shows the
volumes of sulphuric acid used to react with 25 cm® of 2.0 mol dm sodium hydroxide and the
temperature changes that occurred. Figure 1 shows the thermometer readings for the addition

of 10 cm?® and 20 cm® of the H,SO,,.

TABLE 1: EXPERIMENTAL RESULTS

Volume of H,SO, Added Temperature
(cm?®) (°C)

0 225
3 29.5
6 36.0
10
15 38.0
20
25 13.5

Addition of Addition of

10 cm3 H,SO, 20 cm® H,SO,

42°Cc
25.5°C

24.5°C

40C

Figure 1. Thermometer readings for acid-base reactions

GO ON TO THE NEXT PAGE
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Temperature (°C)

45

40

35

30

25

20

15

10

2 4 6 8 10
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12

14 16 18 20
Volume of H,SO, (cm?)

22

24 26
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(@ (i)

(if)

(iii)

(iv)

(V)

(vi)

(vii)

(viii)

-4 -

Differentiate between a‘strong acid’ and a‘weak acid’.

( 2 marks)

Suggest ONE other base that could be used instead of NaOH.

( 1 mark)

Using the thermometer readingsin Figure 1, complete Table 1 by recording the
temperature for the addition of 10 cm?® and 20 cm? of the H, SO,
( 2 marks)

Plot the points for temperature against volume of acid added using the axes on
page 3. ( 3 marks)

Draw the TWO lines of best fit through the points in (iv) above where the
temperature is increasing and where the temperature is decreasing and hence
determine the end point of the reaction.

Volume of H,SO, at end point

( 3 marks)
Write abalanced equation for this reaction.

( 2 marks)
Calculate the number of moles of NaOH used in the reaction.

( 1 mark)
Calculate the concentration of H,SO, in mol dm =,

( 2 marks)

GO ON TO THE NEXT PAGE
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(b) Paul conducted two experiments in the laboratory to identify carbon dioxide and
ammonia. Figure 2 showsthe experimental arrangement of the proceduresthat he used
to test for the gases.

Test for Carbon Dioxide Test for Ammonia

Damp red litmus

1
Tube Ammonium nitrate

and dilute
Solution X sodium hydroxide

Calcium
carbonate
and

nitric acid

Figure 2. Experimental arrangement for testing of gases

(i) |dentify Solution X.

( 1 mark)

(i1) Identify ONE flaw in the procedure that Paul used for carrying out EACH test.

( 2 marks)

(iii) Write abalanced equation for the reaction occurring in Tube 1.

Balanced equation:

( 2 marks)

(iv) Explain why nitric acid instead of sulphuric acid is used in the experiment in
Tube 1 in order to obtain a positive test result.

( 4 marks)

Total 25 marks

GO ON TO THE NEXT PAGE
01212020/ JANUARY/F 2011



-6 -

2. A group of students set up Experiments | and 11 as shown in Figure 3.
Experiment I Experiment IT
Beaker A [ _ Beaker B
25°C 50°C

50 cm3 water
——— 50 cm3 water

KMnO, 1\ Heat
ea

Figure 3. Diagrams of Experiments I and I1

@ )] What changes would be observed in Beakers A and B over a 24-hour period?

( 2 marks)
(i) How do the changesin Beaker A differ from that in Beaker B?

( 1 mark)
(iii) Account for any differences in the observationsin (a) (ii) above.

( 3 marks)

(b) The students conducted a third experiment, Experiment I11, to determine the heat of
solution of ammonium nitrate by mixing 8 g of ammonium nitrate with 50 cm?® water at
room temperature. The temperature before and after the ammonium nitrate was added
to the water is given as:

Initial temperature = 27°C
Final Temperature= 19°C

)] State whether the process in Experiment 111 is exothermic or endothermic.

The processis

(1 mark')

GO ON TO THE NEXT PAGE
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(1) Draw a labelled energy profile diagram to show the heat changes involved in
Experiment 111.

( 3 marks)

(i) Calculate the heat change when 8 g of ammonium nitrate is dissolved in 50 cm?
of water.

[Relative Atomic Mass: N = 14; H=1; O = 16; the specific heat capacity of the
solution is 4.2 kJ kg* K; density of water is 1.0 g cm™=]

( 2 marks)

(iv)  State ONE assumption necessary in your calculation in (b) (iii) above.

( 1 mark)

v) From your answer to (b) (iii), calculate the heat change when 1 mole of
ammonium nitrate dissolvesin water.

( 2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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3. @ Compound A (C,H,) and Compound B (C,H,) are hydrocarbons. Draw the FULLY
displayed structures and state the names of BOTH compounds.

Compound A Compound B
Name: Name:
( 4 marks)
(b) One of these compounds reacts with bromine dissolved in trichloroethane.
M State the observation for this reaction.
Observation:
( 1 mark)
(i) Write a chemical equation for this reaction.
Equation:
( 2 marks)

(iii) Draw the FULLY displayed structure of the product in the equation in (b) (ii)
above and state the name of this product.

Structure

Name:

( 2 marks)

GO ON TO THE NEXT PAGE
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(o) The fully displayed structures of Compounds X, Y and Z are shown below:

P (0]

H H
[ [ [ 7
H-—C—-—C—-C—-OH H-C—-C—-C H—C—C—C—C\
[ [ [
H H OH

X
<

Z

(i)  Write the names of the homologous series to which EACH of these three
compounds belongs.

Compound X:

Compound Y:

Compound Z:

( 3 marks)

(i) State which TWO of these compounds are soluble in water, and give areason
for your choice.

TWO compounds: and

( 2 marks)

Reason:

( 1 mark)

Total 15 marks

GO ON TO THE NEXT PAGE
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SECTION B
Answer ALL questions in this section.
Werite your answers in the space provided after EACH question in this answer booklet.

4, ©) The production of sugar from sugar cane is important to the Caribbean economy. The
process of extracting sucrose from the juice of sugar cane involves severa steps. Two
of these steps are:

)] Clarifying
(i) Crystallizing

Outline what happensin EACH step. ( 4 marks)

(b) Table 2 shows selected properties of four Group 11 elements.

TABLE 2: ATOMIC RADII AND IONISATION ENERGIES
OF SOME GROUPII ELEMENTS

Group II Element Atomic Radius (pm) Tonisation Energy (kJ mol™)
Magnesium 160 747
Calcium 197 596
Strontium 215 558
Barium 217 512

(i)  Outline the reason for the change in atomic radius from magnesium to barium.
( 2 marks)

(i) Barium reacts more readily with water than magnesium does. With reference
to the datain Table 2, explain this observation. ( 2 marks)

GO ON TO THE NEXT PAGE
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(o) Two samples of agueous sodium bromide are treated with chlorine gas and solid iodine
as shown in Experiments 1 and 2 in Figure 4.

—>
Cl(g) in
\\ 0
o~ —I- Sodium bromide solution & —— | lodine
Experiment 1: Bubbling chlorine gas Experiment 2: Stirring solid iodine
into an aqueous solution of sodium bromide in an aqueous solution of sodium
bromide

Figure 4. Experiments 1 and 2

(i) State whether a reaction would take place in EACH case. ( 2 marks)

(i) Write a balanced equation, where appropriate, for the reaction occurring in
(c) (i) above. ( 2 marks)

(d) Sodium oxide and sulphur dioxide were each dissolved in water to form colourless
solutions.

(i) Describe a test that can be used to identify the solution formed with sulphur
dioxide. ( 2 marks)

(i) Write abalanced equation to support the use of this test. ( 1 mark)

Total 15 marks

GO ON TO THE NEXT PAGE
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Werite your answer to Question 4 here.

GO ON TO THE NEXT PAGE
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Werite your answer to Question 4 here.

GO ON TO THE NEXT PAGE
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5. (@ Sulphuric acid is prepared industrially via the Contact Process represented in Figure 5.

Step 1 Step II Suloh Step II1 Step IV Sulphuri
Sulphur | ——p | A | —— tll'liol;i(lll: —— > | Oleum | —— | °" :ci:lmc
HZSO 4 (conc.) HZO

Figure 5. Schematic diagram of the Contact Process

M Describe the processes involved in converting sulphur to sulphur trioxide. In
your response,

a) identify A from Figure 5

b) include TWO balanced chemical equationsfor the reactionstaking place
at Steps| and |1

C) include the necessary reaction conditions for Step 1. ( 8 marks)

(i) Explain why concentrated H,SO, is used instead of pure water in Step 11 of
Figure 5. ( 2 marks)

(iii) When sul phur trioxide getsinto the atmosphere, it can form acid rain which can
destroy buildings made from limestone. Write an ionic equation which BEST
represents the chemical reaction taking place when acid rain reacts with lime-
stone. ( 2 marks)

(b) Study Figure 6 which shows the structures of graphite and diamond.

o2 he-o
>-e070 0’
! : :. 71135 pm ‘-V Strong covalent
Weak forces - 0-9-10_g '! bonds
: I 4 1’.- -® '@’
o o< 142 pm .
T §I;=
o 6o -0 ’l‘
o-0--o-@ Se
Graphite Diamond

Figure 6. Structures of graphite and diamond

With reference to this figure, explain why diamond is used for cutting and graphite is
not. ( 3 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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Write your answer to Question 5 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 5 here.

GO ON TO THE NEXT PAGE
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SECTIONC
Answer this question.
Write your answer in the space provided after the question in this booklet.

6. (a) Starch is a major constituent of wheat flour. Identify ONE OTHER major constituent
of wheat flour. ( 1 mark)

(b) Baking powder and yeast can both be used as raising agentsin bread making.

)] State ONE similarity and ONE difference in the way they act as raising agents.
( 3 marks)

(i) Explain how the action of yeast during bread-making causes the dough to rise.
Include TWO chemical equations and the reaction conditions.
( 6 marks)

(o) Tamarinds grown in the Caribbean are agood source of Vitamin Cwhichisacidic. They
can be used astamarind drinks or as stewed tamarinds. When preparing tamarind drink,
sodium hydrogen carbonate, NaHCQO,, is often added. However, thisis not necessary
when stewing tamarinds. Suggest a possible explanation for this practice. Write ONE
chemical equation to support this practice. ( 5 marks)

. . Total 15 marks
Write your answer to Question 6 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 6 here.

END OF TEST
01212020/JANUARY/F 2011



% ® TesT cope 01212032

FORM TP 2011006 JANUARY 2011
CARIBBEAN EXAMINATIONS COUNCIL

SECONDARY EDUCATION CERTIFICATE
EXAMINATION

CHEMISTRY
Paper 03/2 — Alternativeto SBA

General Proficiency

2 hours

READ THE FOLLOWING DIRECTIONS CAREFULLY.

In addition to the 2 hours allowed for the examination, candidates are
allowed 10 minutesin order to read through the entire paper.

Writing may begin during the 10-minute period.

1. Answer ALL questions in this booklet.

2. Use this booklet when responding to the questions. For EACH
question, write your answer in the space indicated and return the

booklet at the end of the examination.

3. The use of non-programmable calculators is allowed.

DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SO.

Copyright © 2010 Caribbean Examinations Council.
All rights reserved.
01212032/JANUARY/F 2011



-2 -
Answer ALL questions.

1. @ A technician prepared sampl es of two salts, sodium sulphate (Na,SO,) and lead sulphate
(PbSO,) but forgot to label the containers.

0] Describe asimple test that can be used to distinguish the two salts.

( 2 marks)
(i) Starting with 1 mol dm™® H,SO, and 3.31 g of solid Pb(NO,),, provide full
experimental details of how the technician could prepare dry samples of
PbSO,. List the apparatusthat will be required and include the relevant equation

in your answer.

Preparation of PbSO,

Apparatus.

Procedure:

GO ON TO THE NEXT PAGE
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Equation:

(7 marks)
(i) Calculate the theoretical yield of PbSO, that will be obtained from 3.31 g of

lead nitrate.
[Relative atomic masses. Pb = 207; N =14; O=16; S=32]

( 4 marks)

(iv) Calculate the percentage yield of the PbSO, if 2.25 g of the salt was produced
from the experiment.

( 1 mark)

GO ON TO THE NEXT PAGE
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(b) Stearic acid is a solid organic acid with a melting point that is less than 100 °C. A
student conducts an experiment to determine the melting point of stearic acid. Table 1
shows the data collected by the student.

TABLE 1. EXPERIMENTAL RESULTS

Time (min) 0O |05 |15 20|25 |3.0|50 |7.0 |80 [95]10.0

Temperature
(°0)

19 [29 |40 (48 |53 |55 (55 |55 |64 |73 |74

)] Draw a FULLY labelled diagram of the arrangement of the apparatus that the
student might have used for conducting the experiment.

( 3 marks)

(i) Using the axesin Figure 1 on page 5, plot agraph of temperature against time.
( 4 marks)

(i) From your graph, determine the melting point of stearic acid.

( 1 mark)

(iv) Discuss the change in state of the stearic acid with increasing temperature and
so account for the shape of the graph.

( 4 marks)

Total 26 marks

GO ON TO THE NEXT PAGE
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Figure 1. Graph of temperature against time
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A student carries out the following tests on Solid Q and makes the inferences recorded in
Table 2. Complete Table 2 to show ALL possible observations.

TABLE 2: RESULTSOFTESTSON SOLID Q

Test

Observations

Inferences

(i)

To solid Q, add water, stir,
filter and then divide the
filtrate into three portions.
Retain and dry the residue
for test (v) below.

(i)

To the first portion of the
filtrate from (i) above, add
aqueous NaOH until in
excess.

. Al¥, P>, Zn*, Ca*
present

« AI¥, Pb*, Zn?* present

(iii)

To the second portion of the
filtrate from (i) above add
agueous K.

Pb?" ions present

(iv)

To the third portion of the
filtrate from (i) above, add
agqueous AgNQ,, followed
by aqueous NH..

CI7, I” or Br_ ions absent

v)

To the dried residue from
(i) above, add dilute HNO,,
pass the gas into a test tube
with lime water, warm, filter
and then divide the filtrate
into two portions.

- CO, gasis produced

- CO,” ions present

(vi)

To the first portion of the
filtrate from (v) above, add
aqueous NaOH until in
excess.

Cu?* ions present

(vii)

To the second portion of the
filtrate from (v) above, add
aqueous NH,, until in excess.

Cu?* ions present

01212032/JANUARY/F 2011
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3. Kerosene and methylated spirit are used asfuelsin lamps (burners) in the laboratory. When lit,
these fuel s undergo combustion to produce heat energy. The heat of combustion of these fuels
can be readily determined from experimental data obtained from the heating of water by the
fuels.

Using the information given above, plan and design an experiment (specifying measurements
where relevant) to determine whether kerosene and methylated spirit produce the same amount
of energy on combustion. The hypothesis of the experiment is given below.

Hypothesis. Methylated spirit and kerosene produce the same amount of energy on combustion.

(@ Procedure:

( 3 marks)

(b) Draw aFULLY labelled diagram of the apparatus required to conduct your experiment.

( 3 marks)

GO ON TO THE NEXT PAGE
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(© Datato be collected:

(2 marks)

(d) Write the mathematical equation to be used for calculating the heat of combustion per
mole of the fuel.

( 2 marks)
(e Identify TWO possible sources of error in your experiment.
(2 marks)
Total 12 marks
END OF TEST
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SECTION A
Answer ALL questions in this section.

Write your answers in the spaces provided in this booklet.

Do NOT spend more than 30 minutes on Question 1.

1 A group of students conducted an investigation to determine the products of electrolysis when
copper(11) sulphate was el ectrolysed using copper electrodes. The following stepsindicate the
procedure they used.

. The copper cathode was first washed in distilled water, dried and weighed and then
connected to a suitable circuit.

. A current of 0.2 Amps was passed through the solution and the starting time recorded.

. After 5 minutes, the switch was turned off and the cathode was removed, rinsed with
distilled water, dried in air and then weighed.

. The cathode was returned to the circuit and the process was repeated, recording the
mass of cathode at five-minute intervals. After each interval, the cathode was rinsed in

distilled water, dried in air and weighed until a total of five readings was taken.

. Table 1 shows the initial mass of the cathode and its mass for three of the five readings.

TABLE 1: EXPERIMENTAL RESULTS

Mass of Actual Mass of Copper
Time Cathode Deposited
(min) @ @
0 11.80
5 11.83 0.03
10 0.05
15 11.87
20 0.09
25 11.91

GO ON TO THE NEXT PAGE
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(a) (i)  Define the term ‘electrolysis’.

(2 marks)

(i1))  State TWO differences between the ‘anode’ and the ‘cathode’.

(2 marks)

(iii)  Draw adiagram to show acircuit for carrying out thisinvestigation. Label the
cathode and the electrolyte.

Diagram of Circuit used in the Electrolysis of Copper Sulphate

( 3 marks)

(iv) Complete Table 1 by recording the mass of the cathode after 10 minutes and 20
minutes and the mass of copper deposited after 15 and 25 minutes.
( 2 marks)

GO ON TO THE NEXT PAGE
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(v) Plot agraph of actual mass of copper deposited versus time using the axes in
Figure 1 on page 5. ( 3 marks)

(vi)  Usethe graph to predict the mass of copper that would be deposited after 28
minutes.

(1 mark)

(vii)  Write an ionic equation to represent the reaction at the cathode.

(2 marks)

GO ON TO THE NEXT PAGE
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Figure 1. Actual mass of copper versus time
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(viii) Calculate the quantity of electricity that passed through the copper sulphate
solution when 0.2 A of current flowed for 20 minutes.

(Quantity of electricity = current x time; 1 F =96 500 C)

( 2 marks)
(ix)  Calculate the number of moles of copper that would be formed.
( 2 marks)
X) Calculate the mass of copper that would be formed.
(Relative atomic mass: Cu=64; 1 F =96 500 C)
(1 mark)

(xi)  Suggest areason for the difference between the mass of copper obtained in (x)
above and that recorded in Table 1.

(1 mark)

GO ON TO THE NEXT PAGE
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(xi1)  The circuit used in this experiment was modified by replacing the copper
electrodes with graphite electrodes. State ONE differencein the reaction at the

anode when graphite electrodes are used.

Difference at the anode

(1 mark)

(b) Complete Table 2 by writing the observations for the tests carried out on Salt S.

TABLE 2. OBSERVATIONSFOR TESTSON SALT S

Test

Observation

Inference

A sample of Salt Sis heated
strongly in a dry test tube.
Moist red and blue litmus is
held at the mouth of the test
tube.

An acidic gasis produced.

Nitrate ions are present.

To an aqueous solution of
Salt S, aqueous sodium
hydroxide is added gradu-
aly until in excess.

Zn?* are present.

01212020/F 2011

( 3 marks)

Total 25 marks
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2. Depending on their structures and properties, solids may be classified as having metallic, giant
covalent, simple molecular, or ionic lattice structures. The structure and conductivity of selected
solids are to be summarized in Table 3.

(a) Complete Table 3 to show the structure and conductivity of EACH solid substance listed.
The first one is done as an example.

TABLE 3. STRUCTURE AND CONDUCTIVITY OF SELECTED SOLIDS

Solid Structure Conducts Electricity in Solid State
Magnesium chloride lonic No
lodine
Zinc
Diamond
( 6 marks)

(b) Magnesium chloride and potassium nitrate have ionic lattice structures. Figure 2 on
page 9 shows the solubility curves for magnesium chloride and potassium nitrate. Use
the information in Figure 2 to answer the questions below.

(1) Which of the two compounds, magnesium chloride or potassium nitrate, has the
GREATER solubility at 15 °C?

(1 mark)

(i) Calculate the mass of potassium nitrate that would be deposited when its satu-
rated solution is cooled from 80 °C to 20 °C.

( 2 marks)

(iii) Determine the temperature at which the solubilities of magnesium chloride and
potassium nitrate are equal. (1 mark)

GO ON TO THE NEXT PAGE
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Figure 2. Solubility curves of magnesium chloride and potassium nitrate
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(o) Draw the bonding diagram to show how magnesium combines with chlorine to form
magnesium chloride.

( 2 marks)

(d) Based on the use and purpose of solid air fresheners, would you classify them as having
simple molecular, giant covalent, or ionic lattices? Explain your answer.

( 3 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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3. @ Anaerobic fermentation occurs in the production of wines using yeast.
(i)  Define ‘anaerobic fermentation’.

Definition:

( 2 marks)
(ii) Give ONE reason why high temperatures are NOT suitable for anaerobic
fermentation.
Reason:

(1 mark)

(b) Soaps are formed from the alkaline hydrolysis (saponification) of natural fats and oils,
which are esters. Ethyl propanoate, an ester of relatively low molecular weight, is
hydrolysed by aqueous sodium hydroxide. Draw FULLY displayed structures of the
hydrolysis products, A and B.

H H
1 A

H— | — ?— C\ | |
H O—C—C—H
Ethyl propanoate

NaOH(aq)

( 4 marks)

(c) Name ONE by-product of the saponification of fats and oils, and state ONE disadvantage
of synthetic cleaning agents over soaps.

By-product:

Disadvantage:

( 2 marks)

GO ON TO THE NEXT PAGE
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(d) The structures of propene and 3-amino propanoic acid, an amino acid, are shown below:
[ T
C C H,N C C COOH
I I I I
H CH, H H
Propene 3-amino propanoic acid (amino acid)

(1) Draw the structure of the polymer formed from propene. Use THREE units of
the monomer to demonstrate your answer.

( 2 marks)

(i)  What type of polymerisation would the 3-amino propanoic acid undergo? State
the general name for the type of polymer formed from 3-amino propanoic acid.

Type of polymerisation:

(1 mark)

General name:

(1 mark)

(iii)  Outline achemical test that can be used to distinguish between propene and its
polymer.

( 2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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SECTION B
Answer ALL questions in this section.

Write your answers in the space provided after EACH question in this answer booklet.

4, @ (i)  Potassium carbonate (K ,CO,) and zinc metal (Zn) are both treated with an excess
of dilute nitric acid in separate experiments. State the expected observations
and write balanced chemical equations to explain any reactions that take place.
Give the chemical test(s) which may be used to identify any gases produced.
Record your answer in a table using the headings: Test, Observations, Equations.

(10 marks)

(i) Outline a method that can be used to obtain a solid sample of a salt where
EITHER the K,CO, OR Zn completely reacts with the dilute nitric acid as
described in (a) (i) above. (2 marks)

(b) An experiment was performed in three parts (A, B and C) to investigate the factors that
are responsible for corrosion (rusting) in iron. Each of three shiny new iron rods was
placed in a container and treated as described below, and left for two days.

Part A: The water is boiled and the container is sealed from the atmosphere.
Part B: No water is present and the container is sealed off from the atmosphere.
Part C: Water is present and the container is open to the atmosphere.

Explain the observations expected for EACH part.
(3 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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Write the answer to Question 4 here.

GO ON TO THE NEXT PAGE
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Write the answer to Question 4 here.
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5. @ Some students carried out Experiments | and Il below in order to determine the relative

reactivity of iron, copper and an unknown Metal X, which has a valency of 2.

Experiment | : A piece of Metal X was placed into a solution of copper(ll) sulphate. Metal X
was copper plated and the solution gradually became colourless.

Experiment Il : A piece of Metal X was placed into a solution of iron(I1) sulphate. There was
no change to the Metal X or the solution.

(1) Use the information given to place Metal X, copper and iron in the order in which
they will appear in the reactivity series, starting with the MOST reactive.
( 2 marks)

(i)  Write an ionic equation for the reaction between Metal X and copper(l1) sulphate.
Include the relevant state symbols. ( 2 marks)

(b) An aloy of copper and aluminium is used in the manufacture of aircraft.
0] Whet isan aloy? (1 mark)
(i) Name the alloy of copper and aluminium. (1 mark)

(ii1) State TWO properties of aluminium that make the alloy in (b) (ii) a good choice to be
used in the manufacture of aircraft. ( 3 marks)

(iv) List TWO other uses of thisalloy. ( 2 marks)

(© Copper isaproduct of the reaction that occurs when dry ammoniais passed over a sample of
heated copper (11) oxide. The equation for the reaction is given below:

2NH, +3Cu0 — 3Cu+3H,0+N,.

Calculate the mass of copper produced if 0.12 dm® of nitrogen is produced at room
temperature and pressure (rtp). ( 4 marks)

(Relative atomic mass of Cu = 64; One mole of gas occupies 24 dm’ at rtp.)

Total 15 marks

GO ON TO THE NEXT PAGE
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Write the answer to Question 5 here.

GO ON TO THE NEXT PAGE
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Write the answer to Question 5 here.
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SECTIONC

Write your answer to this question in the space provided at the end of this booklet.

6. ©) Athleteswho use high-protein powdersto supplement their diets are advised to mix them
with cold or lukewarm water rather than boiling water. Suggest a reason for this.
( 2 marks)

(b) Meat is an excellent source of protein but it is usually necessary to tenderize meat for
human consumption. Both natural and commercial tenderizers can be used to tenderize
meat.

(i)  Explain how natural OR commercial tenderizers work when used to tenderize
meat. ( 3 marks)

(ii) List ONE advantage and ONE disadvantage of using commercial tenderizers
over natural tenderizers. ( 2 marks)

(iii)  Baking soda, NaHCO,, can also be used to tenderize meat. Suggest why this is
possible. ( 2 marks)

(© The vitamin C content in orange juice can be determined by titrating it with iodine
solution using starch as the indicator. Vitamin C reacts with the iodine to form iodide
ions. When all thevitamin C isused up the excessiodine reacts with the starch indicator.

A sample of orange juice was divided into two equal portions, A and B. Sample B was
boiled then left to cool. Both samples were then titrated against iodine solution.

(i)  What colour change would you expect at the end point in BOTH cases?
(1 mark)

(ii)  Which sample, A or B, would require the LARGER volume of iodine? Explain
your answer. ( 3 marks)

(iii)  With reference to the oxidation number of iodine, explain whether vitamin C is
acting as an oxidizing or a reducing agent when it reacts with iodine.
( 2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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Write your answer to Question 6 here.
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Write your answer to Question 6 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 6 here.

END OF TEST
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Answer ALL questions.
Write your answers in the spaces provided in this booklet.
1. Chemical reactions are accompanied by heat changes. Heat may be absorbed from (or given out
to) the surroundings. Such heat changes can be measured experimentally. In this experiment,
you are required to determine the heat change which occurs when solid potassium nitrate is

dissolved in water.

(@ The procedure for the experiment is outlined bel ow.

PROCEDURE
1. 50 cm?® of distilled water were measured into a polystyrene cup.
2. The temperature of the water in the cup was measured at one-minute intervals

for four minutes, and the data were recorded in Table 1.

3. Potassium nitrate (5.0 g) was poured into the cup. The contentswere stirred with
the thermometer and the temperature was recorded at one-minute intervals over
afurther period of 6 minutes. The temperature for minute 5 is also recorded in
Table 1.

TABLE 1. TEMPERATURE CHANGES UPON DISSOLVING POTASSIUM NITRATE
IN WATER

Before The Addition of After The Addition of
Potassium Nitrate Potassium Nitrate

Time (min) 1.0 20| 30 40| 50| 60| 70| 80 9.0 10.0

Temp(°C) | 272 | 271 | 271 | 271 235

AT (°C)* X X X X | 36

*AT = (temperature reading at a particular time) — (temperature reading at 4 minutes)
(i) Statethenameof an apparatusthat is suitable for measuring the 50 cm® of water.

Apparatus:

(1 mark)

GO ON TO THE NEXT PAGE
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(ii)  Read andrecord in Table 1 the temperature readingsfor 6 minutesto 10 minutes
from the diagramsin Figure 1.

—{22°c —1{20° —{20°C —{19°C —{19°c
I —21°C —19°C I —19°C —18°C —18°C
6.0 min 7.0 min 8.0 min 9.0 min 10.0 min

Figurel. Thermometer readings at different times upon dissolving potassium nitrate in water

( 5 marks)
CALCULATION

(iii)  Calculate the change in temperature (AT) EACH minute from 6 minutes to 10
minutes and record your answersin Table 1. ( 2 marks)

[See note below Table 1.]

(b) ()  Using the axes provided in Figure 2 on page 5, plot a graph of temperature
against time using the datain Table 1. ( 4 marks)

(i)  Fromyour graph, calculatethe MAXIM UM changein temperature which occurs

when 5.0 g of potassium nitrate is dissolved in 50 cm?® of water. You should
indicate on your graph how you arrived at your answer.

Maximum temperature change:

( 2 marks)

(iii)  Isthe reaction exothermic or endothermic? State areason for your answer.

( 2 marks)

GO ON TO THE NEXT PAGE
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(iv)  Calculate EACH of the following:

a) The number of moles of potassium nitrate used in the experiment.

( 2 marks)
(Relative atomic mass: K =39, N =14, O=16)

b) The heat change which occurs when 5.0 g of potassium nitrate is dis-
solved in 50 cm?® of water.

(Heat change = mass of solution x specific heat capacity of solution X
temperature change that is, Q = m x ¢ x AT;
Assume that the specific heat capacity of the solution is 4.2 J g% °C*

and the mass of 1 cm? of solution is 1 gram.) ( 2 marks)
C) The heat change when 1 mole of potassium nitrateis dissolved in water.
( 2 marks)

(o) Describe how you would prepare a saturated solution of potassium nitrate (KNO,) at
25 °C.

( 4 marks)
Total 26 marks

GO ON TO THE NEXT PAGE
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2.

A student carries out the following tests on Solid R and makes the inferences recorded in
Table 2. Complete Table 2 to show ALL possible observations.

TABLE 2: RESULTSOFTESTSON SOLIDR

Test

Observations

Inferences

(i)

Heat a small sample of Solid
Rgentlyinadry testtube. Test
thegasevolvedwithdampred
litmus.

NH, gas evolved

(if)

Add approximately 2 cm? of
agueous sodium hydroxideto
asampleof SolidRandwarm.
Test gas with concentrated
HCI.

NH, gas evolved

(iii)

Dissolve a spatulafull of
Solid R in approximately
10 cm?® of de-ionized water.
Divide the resulting mixture
into 3 portions for the tests,
iv—vi, below.

Fe?* ions present

(iv)

To one portion of Solution R
from (iii) above, add aqueous
sodium hydroxide dropwise
until excess.

Fe?* ions confirmed

(V)

To another portion of
Solution R from (iii) above,
adddilutenitricacidfollowed
by aqueous silver nitrate
solution.

Cl-,Br orl-ionsarenot
present

(vi)

To another portion of
Solution R from (iii) above,
add barium nitrate followed
by dilute nitric acid.

SO,* ions are not present

(vii) To another portion of Solid

R add dilute HCI and test
the gas evolved with damp
potassium dichromate paper.

-
SO,* ions present.

01212032/F 2011
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3. Metals A and B are two unknown metals. Design an experiment to determine which of the metals,
A or B, ismorereactive. The hypothesisis given below.

Hypothesis. Metal A is more reactive towards acids than Metal B.
Your answer should include the following:

@ Apparatus and materials

( 2 marks)
(b Procedure

( 3 marks)
(©) Variablesto control

( 2 marks)
(d) Datato be collected

( 2 marks)

GO ON TO THE NEXT PAGE
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(e Discussion of results as they relate to the hypothesis
( 2 marks)
() ONE possible source of error
(1 mark)
Total 12 marks
END OF TEST
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SECTION A
Answer ALL questions in this section.
Write your answers in the spaces provided in this booklet.
Do NOT spend more than 30 minutes on Question 1.
1. A group of students conducted three experiments. Experiment 1, Experiment 2 and Experiment 3.

©) Experiment 1 wascarried out to determinethe heat of neutralization for the reaction between
sodium hydroxide and sul phuric acid.

The procedure is given below and the data collected are given in Table 1.
Procedure for Experiment 1

. 25 cm? of dilute sodium hydroxide was measured and poured into a styrofoam cup.
. 25 em? of sulphuric acid was poured into a burette.

. The solutions were left for a while until they reached room temperature and their
temperatures recorded.

. The sulphuric acid was added to the sodium hydroxide solution 3 cm?® at atime.

. The mixture was stirred on each addition of acid and the maximum temperature, in

°C, wasrecorded in Table 1.

TABLE 1: RESULTSFOR EXPERIMENT 1

Volume of Sulphuric

Acid Added (cm?) 0 3 6 9 12 15 18 21
Temperature of

Mixture (°C) 25 30 36 41 43 38 31 22

(1) Define the term ‘heat of neutralization’.

(2 marks)

GO ON TO THE NEXT PAGE
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(i) Use the datain Table 1 to plot a graph of temperature against volume of acid for
Experiment 1 using the axes provided on page 5. The first two points have been
plotted for you. (3 marks)

(iii) From the graph, determine the volume of sulphuric acid required to completely
neutralize 25 cm? of sodium hydroxide. (1 mark)

(iv) Given that the difference in temperature from the start of the reaction to the point of
neutralization is 18 °C, calculate the heat change at the point of neutralization for
the reaction between sodium hydroxide and sulphuric acid.

[The specific heat capacity of the solution is 4.2 kJ kg™ K. Assumethat the density
of thesolutionislgcm=, AH = m x ¢ x AT.]

(3 marks)

GO ON TO THE NEXT PAGE
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Figure 1. Temperature of mixture versus volume of acid
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(b Experiment 2 was carried out to determine the heat of solution made by mixing 8 g of
potassium nitrate in 50 cm?® of water.

(1) Define the term ‘heat of solution’.

(2 marks)

(i) Figure 2 shows the thermometer readings for the initial and final temperatures
obtained for Experiment 2. Record the reading, in °C, on each thermometer in the

space provided.
Initial Temperature Final Temperature
™ TN
27.0 210
265 205F
26.0 200F
L/ L/

Final Temperature

Initial Temperature

Figure 2. Thermometer readings for Experiment 2
(1 mark)

(iii)  Write asuitable procedure that could be carried out for Experiment 2.

(3 marks)

GO ON TO THE NEXT PAGE
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(iv) Draw a labelled energy profile diagram for the reaction taking place in
Experiment 2.

(3 marks)
(o) Experiment 3 involved reactions between a colourless unknown Solution X and three
aqueous solutions, iron(II) nitrate, acidified potassium manganate(VII) and potassium iodide.

Two of the three observations made are recorded in Table 2.

TABLE 2: REACTIONSOF SOLUTION X

Reactions of Solution X

. Acidified Potassium . .
Aqueous Iron(Il) Nitrate Manganate(V1II) Aqueous Potassium lodide
The solution changesfrom pale | The solution changes from Observation 3
green to pale yellow. purple to colourless.

Use the datain Table 2 to answer the following questions.

)] Write a balanced half-equation to represent the change which takes place when
Solution X reacts with agueous iron(l1) nitrate.

(2 marks)

(i) Explain whether Solution X is behaving as a reducing agent, an oxidizing agent or
both.

(3 marks)

GO ON TO THE NEXT PAGE
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(iii) Describe Observation 3 asindicated in Table 2.

(2 marks)

Total 25 marks

2. An experiment was carried out at 25 °C by dissolving an unknown mass of limestone granules
into excess 1 mol dm= hydrochloric acid. The volume of gas produced over a period of
6 minutes was measured using agas syringe. The result was plotted as shown in Figure 3.

25

20

T

15 pd

o
./

0 1 2 3 4 5 6 7
Time (min)

Volume of gas produced (cm?3)

Figure 3. Volume of gas produced against time

@ Assuming that the limestone granules are pure calcium carbonate, write a balanced
equation for its reaction with hydrochloric acid.

(2 marks)
(b) Use the datafrom Figure 3

(i)  todeterminethetotal volume of gas produced

(1 mark)

GO ON TO THE NEXT PAGE
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(i)  to calculate the moles of gas produced at STP
[1 mole of any gas at STP has a volume of 22 400 cm?.]

(1 mark)
(iii)  to calculate the mass of limestone granules used.
[Relative molecular mass of CaCO, is 100.]
(2 marks)
(c) (1) What is meant by the term ‘rate of reaction’?
(1 mark)

(i) Besides temperature, identify TWO other factors that can affect the rate of the
reaction.

(2 marks)

GO ON TO THE NEXT PAGE
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(i) a) If the temperature at which the reaction was carried out was changed
from 25 °C to 40 °C, would the rate of reaction increase or decrease?

(1 mark)

b) Explain your answer.

(2 marks)

(d) Like sodium chloride, calcium carbonate has a giant ionic crystalline structure.

(1) Is it LIKELY that calcium carbonate will conduct electricity in its solid state?

(1 mark)

(i) Give areason for your answer.

(2 marks)

Total 15 marks
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€) Hydrocarbons are compounds that contain the elements, hydrogen and carbon. Name TWO
natural sources of hydrocarbons.

(2 marks)

(b Fractional distillation of crude oil produces several fractions, containing arange of compounds
with varying numbers of carbon atoms. Three of these fractions are shown in Table 3.

TABLE 3: THREE FRACTIONS FROM CRUDE OIL

Fraction 1 2 3

Number of Carbon Atoms Cl-C4 C12-C18 C20-C40

0) State the name of Fraction 1 OR Fraction 3.

Fraction number:

Fraction name:

(1 mark)

(i) State ONE use of Fraction 2.

(1 mark)

GO ON TO THE NEXT PAGE
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(o) Compound X is sweet smelling, and is hydrolysed by dilute hydrochloric acid.

/O
HC — C
AN
O — CH,CH,
Compound X

0) State the name of Compound X and the homologous series to which it belongs.

Name of Compound X:

(1 mark)

Homologous series:

(1 mark)

(il)  Write the FULLY DISPLAY ED structural formulae of the two molecules that are
produced when Compound X is hydrolysed.

Structure 1 Structure 2
(2 marks)

GO ON TO THE NEXT PAGE
01212020/JANUARY/F 2012



- 13 -

(d) ) Glucose, amonosaccharide, can be represented by the HO—C_ >—OH unit.
a) Name a polymer of glucose.

Name of polymer:

(1 mark)
b) Using three glucose units, draw the partial structure of the polymer in the
space provided.
Partial structure of polymer of glucose
(2 marks)

(i) A student is asked to distinguish between a sample of glucose and a sample of its
polymer. The student adds a portion of glucose and a portion of the polymer to two
separate beakers of water, and stirs the contents of the beakers.

State the expected observationsin EACH case.

Glucose:
Polymer:
(2 marks)
(e The monomer shown below undergoes condensation polymerisation. Name the type of
polymer formed and give ONE use for this type of polymer.
H (0]
\ Z
-
H OH
Monomer
Type of polymer:
(1 mark)
Use
(1 mark)

Total 15 marks

GO ON TO THE NEXT PAGE
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SECTION B

Answer ALL questions in this section.

Write your answers in the space provided after EACH question in this answer booklet.

Li

Be

Selected elements in the Periodic Table are presented in Figure 4.

Il v \Y Vi VIl VIII

Na

Br

(b)

(i)

(iii)

(i)

(i)

Figure 4. Selected elements of the Periodic Table

Write the electronic configuration of sodium and state a reason for its placement in
Period 3. (2 marks)

Sodium and potassium react vigorously with water at room temperature.

a) Write abalanced equation for the reaction of sodium with water.
(2 marks)

b) Outline ONE test that can be used to identify any gasthat is produced during
the reaction. (2 marks)

C) An unknown element X is shown in Figure 4. Predict the reactivity of X
with water as compared with sodium and potassium. (1 mark)

Element Y and sulphur react with oxygen gas to form oxides. Both of these oxides
are soluble in water to form colourless solutions. Give ONE test that can be used to
distinguish the solution of the oxide of Element Y from the solution of the oxide of
sulphur. (2 marks)

During an experiment, chlorine gas, Cl.(g), is bubbled into a green solution of
acidified iron(II) sulphate. The solution changes gradually from green to yellow.
Write abalanced |ONIC equation for the overall reaction, and identify the species
being oxidised and reduced. (4 marks)

In a second experiment, iodine is stirred with another solution of iron(I1) sulphate.
No observable changetakesplace. Account for thedifferencein reactivity of chlorine
and iodine towards iron(IT). (2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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Write your answer to Question 4 here.

GO ON TO THE NEXT PAGE
01212020/JANUARY/F 2012
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Write your answer to Question 4 here.

GO ON TO THE NEXT PAGE
01212020/JANUARY/F 2012
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5. @ Iron is extracted from its ore (Fe,O,) by thermal reduction using carbon monoxide.

()] Describe the process for obtaining iron from its ore. In your description, identify
the materials used and include a chemical equation to show how iron is produced.
(6 marks)

(i) Carbon and carbon monoxide are both able to reduce the oxide ore to produceiron.
Suggest a suitable explanation why carbon monoxideis used to reduce theiron ore
instead of carbon. (1 mark)

(b) A chemist analysed a newly discovered oxide of a Metal M and found that it had the
following properties:

. The oxide of Metal M was soluble in sodium hydroxide.

. The formula for the oxide of Metal M was MO.

. When the oxide (MO) was heated with carbon at high temperatures, no reaction
occurred.

. Metal M displaced aluminium from a solution of AI** ions.

(i)  Wirite suitable equations for the action of heat on the

a)  hydroxide of M

b) nitrate of M. (4 marks)
(i) Suggest a suitable method for extracting Metal M from its ore and explain your
answer. (3 marks)
(iii) Suggest ONE chemical property of Metal M. (1 mark)

Total 15 marks

Write your answer to Question 5 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 5 here.

GO ON TO THE NEXT PAGE
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6. Dough has a mixture of flour, water and a leavening agent as the major ingredients. During the
making of dough, a number of important physical and chemical changes take place.

@ Discuss the role of EACH of the following agents in the making of dough:

(i) Weater (2 marks)
(i) L eavening agent (baking powder and yeast) (2 marks)
(i) Heat (2 marks)

(b) Write THREE relevant chemical equations to support your answer in (a). Include AT
LEAST ONE equation from the action of yeast and ONE from the action of baking
powder. (6 marks)

(o) Flour usually consists of 55-80% carbohydrates (starches). lodine can be used to test
for the presence of starches.

There is no blue-black colouration when flour, which is stored in a hot, humid room for
along time, istested with iodine. Suggest a possible explanation for this.

(3 marks)

Total 15 marks

Write your answer to Question 6 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 6 here.

END OF TEST

IFYOU FINISH BEFORE TIME ISCALLED, CHECK YOUR WORK ON THISTEST.
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Answer ALL questions.

1. (@ A student was provided with a standard solution of agqueous sodium hydroxide containing
X gramsof NaOH in 250 cm?® of solution. In order to determinethe mass of sodium hydroxide
used, hetitrated 25 cm? portions of the solution using 0.025 mol dm= sulphuric acid in the

burette and a suitable indicator.

Titration No.1

Ll

Ll

Initial Final

28

29

Titration No.2 Titration No.3
—8 —133 —6 —
— o — 34 — _

Initial Final Initial Final

Figure 1. Burette readings showing volumes of acid used in cm?®

29

30

0] Describe the process involved in preparing a standard solution of agueous sodium
hydroxide containing X gramsin a 250 cm?® solution.

01212032/JANUARY/F 2012

(3 marks)

GO ON TO THE NEXT PAGE
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(i) a) Figure 1 shows the initial and final volumes of the burette readings for the
acid used. Use the information given in Figure 1 on page 2 to complete
Table 1 below.

TABLE 1: RESULTSOF EXPERIMENT

Burette Readings Titration Number
(cm3) 1 2 3
Final volume

Initial volume

Volume used

(3 marks)

b) Using the best TWO values from Table 1, state the average volume of acid

used in cmd,
(1 mark)
(iii) a) Identify a suitable indicator for titrating sodium hydroxide and sulphuric
acid.
(1 mark)
b) Explain how you will be able to determine the end-point of the reaction.
(1 mark)

(iv) Write abalanced chemical equation for the reaction that occurs when sodium hy-
droxide reacts with dilute sulphuric acid.

(2 marks)

(V) Using the data that you provided in Table 1, calculate EACH of the following:

a) The number of moles of sulphuric acid used in the titration

(1 mark)

GO ON TO THE NEXT PAGE
01212032/JANUARY/F 2012



-4 -

b) The number of moles of sodium hydroxide in 25.0 cm?® of the solution

(1 mark)
C) The number of moles of sodium hydroxide in 250 cm® of solution

(1 mark)
d) The mass of sodium hydroxide dissolved in 250 cm?® of water

[Relative atomic masses: Na=23; O =16; H=1]

(2 marks)
(b) Another group of students conducted an experiment to copper plate an iron spoon.
(i) I dentify suitable materials needed for the anode, cathode and electrolyte.

Anode;

Cathode:

Electrolyte:

(2 marks)

GO ON TO THE NEXT PAGE
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(i) Draw a diagram to show the arrangement of the apparatus needed to conduct
this experiment.

(3 marks)

(i) State the name of the type of reaction which occurs at the anode.

(1 mark)

(iv) Write a balanced equation to show the reaction taking place at the anode and the
cathode.

Reaction at the anode;

Reaction at the cathode:

(4 marks)

Total 26 marks

GO ON TO THE NEXT PAGE
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2. A student conducted a number of tests on an agueous solution of Compound Z. The inferences
made are recorded in Table 2. Complete this table by filling in the observations based on the inferences
recorded.

TABLE 2. TESTSON COMPOUND Z

Test Observations Inferences
(@ To asample of Solution Z, |« No Cl-, Br-or I~ ionsare
dilute nitric acid was added formed.

followed by a few drops of
silver nitrate solution.
(1 mark)

(b) To a sample of Solution|-
Z, a few copper turnings
were added, followed by Nitrate ions are present.
concentrated sulphuric acid.

(2 marks)
(c) To a sample of Solution Z, | ¢
agueous sodium hydroxide Zn%, Pb?* or I-ions are
was added, until in excess. present.
(2 marks)

(d) To a sample of Solution Z, | ¢
agueousammoniawas added, Zn? ions are confirmed.
until in excess.

(2 marks)
(e) Toasample of Solution Z, a| *
few drops of acidified aqueous
potassium manganate (VII) Z isnot areducing agent.
solution were added, and the
solution heated. (1 mark )

(f) Toasample of Solution Z, a| *
few drops of barium chloride
solution was added followed SO,* ions are present.
by dilute hydrochloric acid. |«

(2 marks)

Total 10 marks

GO ON TO THE NEXT PAGE
01212032/JANUARY/F 2012
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You are provided with samples of lead nitrate crystals and sodium chloride crystals. Plan and design
an experiment to make lead chloride crystals. Write your responses in the spaces provided below.

©) Procedure:

(4 marks)

(b) Apparatus and materials:

(2 marks)

(© Precautions to be taken (this should include ONE experimental precaution and ONE safety
precaution):

(2 marks)

(d) Discussion: In preparing lead chloride crystals, it is unlikely that the yield will be 100 per
cent. Discuss TWO reasons why this may be so.

(4 marks)

Total 12 marks
END OF TEST

IFYOU FINISH BEFORE TIME ISCALLED, CHECK YOUR WORK ON THISTEST.
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SECTION A
Answer ALL questions in this section.

Write your answers in the spaces provided in this booklet.

Do NOT spend more than 30 minutes on Question 1.

1 @ A student conducts an experiment to investigate the effect of particle size on the rate
of reaction between calcium carbonate and nitric acid. He weighed 1.8 g of powdered
calcium carbonate and 1.8 g of large granules of calcium carbonate (marble chips), and
allowed EACH to react with excess dilute nitric acid. The volume of gas produced
at 10-second intervals was measured for atotal of 100 seconds.

Table 1 isarecord of the volume of gas produced from each set of reactions (with the
powdered calcium carbonate and with the marble chips). Figure 1 is an incomplete
diagram of the arrangement of the apparatus used in the experiment. Figure 2 showsthe
graph obtained for the rate of production of gas from powdered calcium carbonate.

TABLE 1. VOLUME OF GASPRODUCED

Time (s) 0 10 | 20 | 30| 40 | 50 | 60 | 70 | 80 | 90 100

Volume of Gas Produced | O 170 | 190 | 250 | 280| 320 | 340 | 357 | 365( 369 | 370
from 1.8 g of Powdered
Calcium Carbonate (cm?®)

Volume of Gas Produced | O 70 | 125 | 195 | 235( 275| 300 | 330| 350| 365 | 370
from 1.8 g of Marble
Chips (cm?)

(i) Complete Figure 1 to show how the gas was collected and measured during the
experiment.

Dilute nitric
@ acid + calcium
carbonate

Figure 1. Arrangement of apparatus
(2 marks)

(ii)  Using the same axes in Figure 2, plot a graph of the volume of gas produced
versus time for the reaction with marble chips. Four of the points have aready
been plotted on the graph. (3 marks)

GO ON TO THE NEXT PAGE
01212020/F 2012
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(iii)  With reference to the volume of gas produced and the slopes along the two
curves on the graph, outline ONE similarity and ONE difference in the volume
of carbon dioxide produced from powdered calcium carbonate and from marble
chips. Include areasonin EACH case.

(4 marks)

(iv) Writeabalanced equation for the reaction between cal cium carbonate and nitric
acid.

(2 marks)

(v) Cdculatethe volume of gasthat can be obtained from reacting 1.8 g of calcium
carbonate with dilute nitric acid at R.T.P.

[1 mole of gas occupies 24 000 cm® at RT.P. RAM: C =12; O = 16;
Ca =40]

(3 marks)

GO ON TO THE NEXT PAGE
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(vi)  Fromthegraph, thetotal volume of gas producedis 370 cm?. Suggest apossible
reason for the differencein your answer obtained in (v) on page 4 and thevolume
of gas obtained from the graph.

(1 mark)

(vii) State TWO other factors (than the one given in (vi) above) that can affect the
rate of reaction between nitric acid and calcium carbonate.

(2 marks)

GO ON TO THE NEXT PAGE
01212020/F 2012



(b) A student conducts a humber of tests on a solution of Compound Y. Some of the
observations and the inferences made from these tests are recorded in Table 2. Com-
plete Table 2 by writing in the observations and inferences numbered (i) — (v).

TABLE 2: RESULTSOF TESTSCARRIED OUT ON SOLUTION OF COMPOUND Y

Test

Observation

Inference

Aqueous sodium hydroxide
is added gradually until in
EXCESS.

A red-brown precipitate
insoluble in excess sodium
hydroxide is formed.

(i)

A strip of magnesium rib-
bon is added.

Aqueous sodium hydroxide
isadded to the mixture until
in excess.

(if)

A green gelatinous precipitate
insoluble in excess sodium
hydroxide is formed.

The magnesium reduces
Solution Y.
Iron(Il) ions are produced.

(iti) The balanced ionic
equationis

Dilute nitric acid is added
followed by barium nitrate
solution.

No precipitate is formed.

(iv)

Silver nitrate is added
followed by aqueous
ammonia.

(V)

Chloride ions are confirmed.

01212020/F 2012

(8 marks)

Total 25 marks

GO ON TO THE NEXT PAGE




2. Figure 3 shows a simplified diagram of the apparatus used for the electrolysis of aqueous copper(I1)
sulphate, CuSO,, using platinum electrodes.

(@

(b)

(©)

(d)

Platinum—_| |_— Platinum
anode cathode

CuSO,(aq)

Figure 3. Electrolysis of CuSO,(aq)

Deduce the oxidation state of sulphur in CuSO, .

(1 mark)

At the anode, the hydroxide ions are discharged in preference to the sulphate ions. State
areason for this.

(1 mark)

Write abalanced equation for the reaction at the anode.

(2 marks)

From the equation written in (c) above, state whether the reaction at the anode is oxida-
tion or reduction. Give an explanation for your answer.

Reaction at the anode:

(1 mark)

Explanation:

(1 mark)

GO ON TO THE NEXT PAGE
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(e State TWO changes that occur in the electrolyte.

(2 marks)
(f Determine the mass of copper (in grams) which will be deposited at the cathode when
5A of current passes through the electrolytic cell for half an hour.
[R.A.M. Cu = 64; 1 Faraday =96 500 C]
(4 marks)
(2) Indicate below how the apparatus in Figure 3 can be modified to obtain pure copper from

impure copper. If no modification is required write “no modification required” in the
relevant space.

Anode;

Cathode:

Electrolyte:

(3 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
01212020/F 2012
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(i)

(if)

(i)

01212020/F 2012

H_

The fully displayed structures of two hydrocarbons, A and B, are shown below.

H H
| |
———(C=—C—H

T—O—mT
==
E—CL—!
n—O0O—mT
n—O—T
T—O—mT
=

A B

Write the names of the homologous series to which A and B belong.

Homologous seriesfor A:

Homologous series for B:

(2 marks)
Write the general formulae for EACH homologous series named in (i) above.

General formulafor homologous series of A:

General formulafor homologous series of B:

(2 marks)
Both A and B react with chlorine, but under different conditions.

a) State ONE necessary condition for B to react with chlorine.

(1 mark)

b) Draw the FULLY displayed structures of the organic products for the
reactions of A and B with chlorine.

Organic product of A with chlorine Organic product of B with chlorine

(4 marks)
GO ON TO THE NEXT PAGE
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(b) The questions below are based on the following reaction scheme.

//O c /O

Alcohol D ——— > H3C —C _— H3C —C
K,Cr,0,
OH O0— CH;

E J

(i) Statetherole of K,Cr,O, inthe conversion of D to E.

(1 mark)

(il)  Write abalanced equation for the reaction of E with solid magnesium oxide
(MgO).

Equation:

(2 marks)

(iii)  Describe ONE chemical test that could be used to identify the gas given off from
the reaction of Compound E with solid calcium carbonate. Include the expected
observation.

(2 marks)

(iv)  Statethe name of the homologous series to which Compound J belongs.

(1 mark)

Total 15 marks

GO ON TO THE NEXT PAGE
01212020/F 2012
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SECTION B

Answer ALL questions in this section.

Write your answers in the space provided after EACH question in this booklet.

4. @ Radi oi sotopes are very useful in everyday life. For example, Uranium - 235isused in
energy generation because it produces large amounts of energy when the atoms split.

State TWO other uses of radioisotopes and explain the importance of EACH.

(4 marks)

(b) The properties of elements can be explained based on their electronic configuration and
hence their position in the Periodic Table.

The electronic configurations of four elements P, Q, R and S are:

(i)

(i)

(iii)

P:2,7 Q:2,8,2 R:2,8,6 S:2,8,8,2

Outline the criteriafor placing elementsin the Periodic Table. Hence, state the
appropriate group and period for EACH of the elements P, Q, R and S.
(4 marks)

Elements P and Q react together to form a compound. Deduce whether this
compound isionic or covalent. Use ‘dot cross diagrams to show the bonding
in the compound formed and write its formula. (4 marks)

Compare the reactivity of EACH of elements Q and S with dilute hydrochloric
acid. Write a balanced equation for EITHER of these reactions with dilute
hydrochloric acid. (3 marks)

Total 15 marks

Write the answer to Question 4 here.

01212020/F 2012
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Write the answer to Question 4 here.

GO ON TO THE NEXT PAGE
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Write the answer to Question 4 here.

GO ON TO THE NEXT PAGE
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5. Most metals undergo corrosion. In the case of aluminium, this can be beneficial to the metal
whilein the case of iron, it may be harmful and quite costly.

€Y

(b)
(c)

(d)

State the property of metals that is responsible for corrosion and describe the process
of corrosion. (3 marks)

Write THREE relevant chemical equations for the corrosion of iron. (3 marks)

Explain why the corrosion of aluminium is beneficial while that of iron is not. In your
answer, you should refer to the products of corrosion and their properties. (7 marks)

Aluminium iswidely used to make cookware. Explainwhy itis NOT advisable to use
aluminium pots to prepare acidic foods. (2 marks)

Total 15 marks

Write the answer to Question 5 here.

GO ON TO THE NEXT PAGE
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Write the answer to Question 5 here.

GO ON TO THE NEXT PAGE
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Write the answer to Question 5 here.

GO ON TO THE NEXT PAGE
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“Scientists believe that without water al life would cease to exist.”

Outline THREE properties of water and relate them to its function in maintaining life
on earth. (6 marks)

(i)  State the meaning of the term ‘hard water’. (1 mark)

(ii)  Describe ONE way inwhichwater can be softened. Include achemical equation
with state symbolsin your description. (4 marks)

Itisimportant that communitiesand individual households play apart in the management
and preservation of the environment. Suggest FOUR practical waysinwhich households
or communities can manage or preserve the environment. At least ONE way must be
related to water. (4 marks)

Total 15 marks

Write the answer to Question 6 here.

GO ON TO THE NEXT PAGE
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Write the answer to Question 6 here.

GO ON TO THE NEXT PAGE
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Write the answer to Question 6 here.

GO ON TO THE NEXT PAGE
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Write the answer to Question 6 here.

END OF TEST

IFYOU FINISH BEFORE TIME ISCALLED, CHECK YOUR WORK ON THISTEST.
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Answer ALL questions.

Write your answers in the spaces provided in this booklet.

1. @ An experiment was carried out to investigate the effect of temperature on the physical
state of asubstance, X. Some of the Solid X was heated until it melted. Thetemperature
changes that occurred as the hot liquid cooled were recorded. Some of the results are
shown in Table 1. The other temperature readings are displayed in Figure 1.

TABLE 1: TEMPERATURE VERSUSTIME DATA FOR SUBSTANCE X

Time (min) 0] 2 4 6 8 10 12 14 16
Temperature (°C)| 67.0 | 61.0 56.0 | 56.0
—57°C —57°C —56°C —56°C —55°C
—156°C I—56°C —{55°C —{55°C —{54°C

4 min 6 min 12 min 14 min 16 min

Figure 1. Thermometer readings at different times for Substance X

(i) Read EACH of the temperatures displayed in Figure 1, and record them in the
appropriate spacesin Table 1. (5 marks)

(ii) Usethedatain Table 1 to plot a graph of temperature of Substance X against
time on the axes provided in Figure 2. Four of the points have aready been
plotted on the graph. (4 marks)

GO ON TO THE NEXT PAGE
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Figure 2. Temperature of Substance X against time
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(iii)
(iv)

(V)

(vi)

(vii)

Draw a smooth curve through the points on the graph. (1 mark)
From the graph, determine a value for the melting point of Substance X.

Melting point of Substance X:

(1 mark)

From the graph, determine the temperature of the hot liquid after 3 minutes of
cooling.

Temperature:

(1 mark)

What is the physical state of Substance X at 6 minutes after cooling?

(2 marks)

Comparethe arrangement of the particlesin Substance X at 2 minutesand at 16
minutes after cooling.

(3 marks)

(b) An experiment is carried out to determine the percentage composition by mass of
sand and copper(ll) sulphate in amixture. A 10.0 g portion of the mixtureis stirred in
200 cm? of distilled water, until no further change takes place. The resulting mixtureis
filtered into a clean beaker using a funnel fitted with filter paper.

)

01212032/F 2012

State clearly what is observed in the beaker and on the filter paper at the end of
the experiment.

Beaker:

Filter paper:

(2 marks)

GO ON TO THE NEXT PAGE



(i) The residue from (b) (i) on page 4 was washed, dried and weighed on awatch
glass of mass 2.0 g. The mass (in grams) was recorded on abalance. A part of
the scale is shown.

Mass of residue

Determine the mass of the residue and record it in the space provided.

Mass of residue:

(2 marks)
(iti)  The filtrate in the beaker from (b) (i) on page 4 was evaporated to dryness and

the remaining solid wastransferred to awatch glass of mass 2.0 g, and weighed
on the same balance asin (b) (ii). A part of the scale is shown below.

|IIII|IIII|IIII T
A
8 9

7 10 11 12 g

Mass of solid

A

Determine the mass of the solid and record it in the space provided.

Mass of solid:

(2 marks)

(iv)  Calculate the percentage mass of sand in the mixture.

(1 mark)

() Calculate the percentage mass of copper(ll) sulphate in the mixture.

(1 mark)

GO ON TO THE NEXT PAGE
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(vi)  Add the percentage masses of sand and copper(l1) sulphate. Give ONE reason
why the value is different from 100%.

(1 mark)

Total 26 marks

GO ON TO THE NEXT PAGE
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2. A student carried out the following tests on a solid, R, which is a mixture of two compounds,
and made the inferences recorded in Table 2. Complete Table 2 to show ALL possible observa-

tions.

TABLE 2. RESULTSOFTESTSON SOLID R

Tests

Observations

Inferences

Asmall amount of solidRisstirred
with water. The mixture is filtered
and the filtrate is separated into
three portions.

(i) To one portion of the filtrate,
agueous sodium hydroxideis
added drop-wise and then in
eXCess.

Zn%*, Al3* or Pb?" ions are
present.

(2 marks)

(ii) To another portion of the
filtrate, aqueous ammonium
hydroxideisadded drop-wise
and then in excess.

Al® or Po?" ions are present.

(2 marks)

(iii) To the third portion of the
filtrate, aqueous potassium
iodide is added drop-wise.

Pb?* ions are absent.

(1 mark)

(iv) To the residue, dilute nitric
acidisadded. Any gasgiven
off is tested with filter paper
dipped in acidified potassium
dichromate(V1), and the
resulting solution is tested
further.

Sulphur dioxide gas given off.

Sulphite salt is present.

(2 marks)

(v) One portion of the solution
from (iv) is treated with
agueous sodium hydroxide
drop-wiseandtheninexcess.

Ca?* ions are present.

(2 marks)

(vi) Another portion of the solu-
tion from (iv) is treated with
ammonium hydroxide drop-
wise, and then in excess.

Ca?* ions are present.

(1 mark)

01212032/F 2012
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Total 10 marks
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3. Plan and design an experiment which could be used to determine whether water-soluble black ink
made by two different manufacturers consists of the same components.

Your answer should include the following:

@ Hypothesis:

(1 mark)
(b Procedure:

(3 marks)
(©) Apparatus and materials.

(2 marks)

GO ON TO THE NEXT PAGE
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(d) Datato be collected:

(2 marks)
(e Variableto control:
(1 mark)
() Discussion of the results as they relate to the hypothesis. You may include a diagram to
illustrate your discussion.
(3 marks)

Total 12 marks

END OF TEST

IFYOU FINISH BEFORE TIME ISCALLED, CHECK YOUR WORK ON THISTEST.
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SECTION A

Answer ALL questions.

Write your responses in the spaces provided in this answer booklet.

Do NOT spend more than 30 minutes on Question 1.

Derrick performed four experimentsto investigate how certain factors affect the rate of production

of hydrogen gas when zinc metal reacts with dilute hydrochloric acid. In Experiment 1, which
was done at 30 °C, he added 1.0 gram of granulated zinc in excess to 0.1 mol dm= hydrochloric
acid and measured the volume of hydrogen gasliberated after 2 minutes. He then performed three
other experiments with the following variations. In Experiment 2, he varied the concentration of
the acid; in Experiment 3, he varied the form of zinc, and in Experiment 4, the temperature. In
EACH experiment (illustrated in Figure 1), the gas produced was collected for the same period,
2 minutes. The datafor Experiments 1, 2, 3 and 4 are summarized in Table 1.

TABLE 1: DATA FOR EXPERIMENTS

Experiment

[HCI] (mol dm™)

Form of Zinc

Temperature (°C) | Volume (cm?®)

1

0.1

granules

30 89

2

0.2

granules

30

3

0.1

powder

30

4

0.1

granules

20

Plunger

Experiment 1

Gas syringe

Experiment 2

180

170

186

50

40

Experiment 3 Experiment 4

Figure 1. Diagrams showing the volumes, in cm?, of gas produced as seen on a gas syringe

01212020/JANUARY/F 2013
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(a) Define the term ‘rate of reaction’.

(1 mark)

(b) Read, from the diagramsin Figure 1 and record in Table 1, the volume of the gas produced
for EACH experiment. Experiment 1 has been done for you. (3 marks)

(© (i)  Write a balanced chemical equation, including state symbols, for the reaction

between zinc metal and dilute hydrochloric acid.

Equation:

(2 marks)

(i) ldentify the oxidizing agent in the equation in (c) (i), and give areason, in terms
of oxidation numbers, why the agent is oxidizing.

(2 marks)
(iili)  Cdculatethe maximum volume of hydrogen gas, at room temperature and pressure

(RTP), that would be produced when 1.0 gram of zinc metal reacts with excess
dilute hydrochloric acid.

(1 mole of agas occupies 24 dm?® at RTP, RAM Zn = 65).

(3 marks)

GO ON TO THE NEXT PAGE
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(d) Compare the volume of gas produced in Experiments 2, 3 and 4, to the volume produced
in Experiment 1, and give an explanation in EACH case.

Experiment 2:

Experiment 3:

Experiment 4:

(6 marks)

(e The sketch in Figure 2 shows how the volume of hydrogen varies with time for
Experiment 1. In this experiment, an equal number of moles of magnesium granulesis
used instead of zinc granules.

Volume
(em’)

W

Time (min)

Figure 2. Variation in volume of hydrogen gas produced
in Experiment 1 with time

(i)  With which granules, zinc or magnesium, will Experiment 1 be more reactive?

(1 mark)

(ii)  Using the same axesin Figure 2, sketch the curve when magnesium granules are
used in Experiment 1.

(1 mark)

GO ON TO THE NEXT PAGE
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® Plan and design an experiment that can distinguish between a ‘strong electrolyte’ and
a ‘weak electrolyte’. You may select from the range of apparatus and chemicals that is
provided below.

Beakers, measuring cylinders, pipettes, burettes, volumetric flasks, stop clocks, bunsen
burner, conductivity meter, ammeter, power supply (battery), balance, sodium chloride,
barium sulphate, hydrochloric acid, ethanoic (acetic) acid.

Your answer should include the following:

) An outline of the steps for a procedure you can use

(4 marks)

(i) A list of the main observations that would be expected at EACH stage of the
experiment

(2 marks)

Total 25 marks

GO ON TO THE NEXT PAGE
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2.

Both sodium chloride (NaCl) and iodine (1,) have crystalline structures. A sample of solid NaCl

was contaminated with a small amount of iodine crystals. A student suggested that the iodine
could be separated from the sodium chloride by gently heating the mixture as shown in Figure 3.

Water E 1=[

Todine and sodium chioride oo

Cog ©

Bunsen burner

Eas

— Clamp

Figure 3. Action of heat on mixture of iodine and sodium chloride

€) (i)  State the name of the process being used in Figure 3 to separate the iodine from
sodium chloride.
(1 mark)
(i)  Describe what should be observed when the sample of NaCl and |, is heated.
(3 marks)
(itli)  Using dot cross diagrams, show the bonding in NaCl.
(3 marks)

01212020/JANUARY/F 2013
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(iv) By comparing the forces of attraction between the NaCl particles and the I,
molecules, explain why gentle heating is suitable for separating |, from amixture
of NaCl and I...
(4 marks)
(b) (1)

A second sample of NaCl is known to be contaminated with iron filings (powdered

iron). State whether the method outlined in Figure 3 is suitable for separating the
Fe from NaCl.

(1 mark)

(i)  With reference to the bonding in Fe, explain your answer to (b) (i).

(3 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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3. (@ Two compounds, (C,H,) and (C,H,) labelled A and B respectively, are gases which burn
in oxygen.

() DrawtheFULLY DISPLAY ED structuresand statethe namesof BOTH compounds.

Compound A Compound B

Name: Name:
(2 marks) (2 marks)

(i)  State whether Compound A burns in air with a sooty flame or a clean, blue flame.

(1 mark)
(ili)  Writeabalanced chemical equation for this reaction.

Equation:

(2 marks)

(b) The structures of Compounds C and D are shown below.

/ /
H,C —C H,C —C
OH O —CH,
Compound C Compound D

(i) Explain why Compound C is soluble in water and Compound D is not.

(2 marks)

GO ON TO THE NEXT PAGE
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(i)  Writeabalanced equation for the chemical reaction of Compound C with calcium

metal.
Equation:
(2 marks)
(o) (i) Whatisapolymer?
(1 mark)

(i) Compound E, C,H,, undergoes polymerization when heated under pressure.

a)  What type of polymerization has taken place?

b)  What isthe name of the product that isformed in (ii) &)?

c) State ONE use of the product formed in (ii) a).

(3 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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SECTION B
Answer ALL questions.

4. @ Explain why magnesium conducts electricity when solid but magnesium iodide (Mgl.)
only conducts electricity when molten or in solution. (4 marks)

(b) (i) Draw alabelled diagram of apparatus which could be used in the electrolysis of
molten Mgl.,. (2 marks)

(i)  Write equations to indicate the chemical reactions which will occur at EACH
electrode. (4 marks)

(o) A current of 5A is passed for 10 minutes through the molten Mgl,,. Calculate the mass of
product that will be formed at the cathode.

(Relative atomic masses: Mg = 24; | = 127)
(1 Faraday = 96 500 C mol) (5 marks)

Total 15 marks

Write your answer to Question 4 here.

GO ON TO THE NEXT PAGE
01212020/JANUARY/F 2013



-11 -

Write your answer to Question 4 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 4 here.

GO ON TO THE NEXT PAGE
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5. @ Major stores of carbon exist in the atmosphere and the oceans. Carbon is moved through
living systems viathe carbon cycle. Figure 4 isadiagram of the carbon cycle, with three
processes labelled X, Y and Z respectively.

Carbon dioxide in

/ the atmosphere K \y

X \
Respiration
Ocean Z and decay —| Flants
Fossil fuels
Figure 4. Carbon cycle
(i)  Outline how processes X and Y move carbon through the cycle. (2 marks)

(ii)  Describe the process occurring at Z. and explain ONE harmful effect that could
occur as aresult of this process. Write ONE balanced equation to support your
answer. (5 marks)

(b) A chemist conducted experiments on two unknown metals, R and M, and found the
properties recorded in Table 2.

TABLE 2: PROPERTIESOF RAND M

Properties Metal R Metal M

Formula of oxide RO MO

Reaction with agueous No visible reaction Aluminium is displaced from
aluminium ions solution

Reaction with dilute acid | Very slow production of | Rapid liberation of hydrogen gas
hydrogen gas

(i)  Write asuitable equation for
a) theaction of heat on the carbonate of R

b) thereaction between M and aqueous aluminium ions. (4 marks)

GO ON TO THE NEXT PAGE
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(i)  Explainwhy M is more reactive with dilute acid than R. (2 marks)

(iii)  State ONE physical and ONE chemical property that both M and R are likely to
share. (2 marks)

Total 15 marks

Write your answer to Question 5 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 5 here.

GO ON TO THE NEXT PAGE
01212020/JANUARY/F 2013



-16 -

6. (a) Chlorofluorocarbons and phosphates are two known pollutants.
()  ldentify apossible source for EACH of them. (2 marks)
(i)  Explain how the environment is affected by EACH pollutant. (4 marks)
(b) The use of landfills, incinerators and recycling are three major methods used for solid waste

disposal. Discuss the advantages and disadvantages of using these THREE methods in
the Caribbean. For EACH method, identify ONE advantage and TWO disadvantages.

(9 marks)

Total 15 marks

Write your answer to Question 6 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 6 here.

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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Answer ALL questions.

1 The students in a class conducted an experiment to determine the heat of neutralization for the
reaction of hydrochloric acid with sodium hydroxide.

The materials, reagents and the procedure of the experiment are given below.

MATERIALS: Styrofoam cup with cover; thermometer; balance; 2 beakers, 2 measuring

cylinders; stirrer.

REAGENTS: 2 mol dm2 HCI; 2 mol dm= NaOH.

PROCEDURE:

1.

Place 150 ml each of the HCI and NaOH into separate labelled beakers and let stand for
approximately 5 minutes.

Weigh, together, the Styrofoam cup with cover, thermometer and stirrer, and record the
mass.

Measure out exactly 50 ml of 2 mol dm= HCI and transfer it as completely as possible to
the Styrofoam cup.

Cover the cup and record the temperature.

Measure out exactly 50 ml of 2 mol dm= NaOH and transfer it as completely as possible
to the Styrofoam cup.

Replace the lid and stir the solution gently. Record the highest temperature reached.

Weigh the Styrofoam cup with cover, thermometer, stirrer and solution; record the mass.

GO ON TO THE NEXT PAGE
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RESULTS:

Figure 1 shows the results of the experiment.

I I
Mass of Styrofoam cup before Mass of Styrofoam cup after

-
g g
9 10 1 109 110 111
IIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIII
M1 v
Initial temperature of acid Final temperature of acid

50 50
40
30 30
20 20

10 10

® )
Lo oo oo b b bl
o
O 5)
Lo oo beood b oo becedbe b |
o

Figure 1. Results of experiment

GO ON TO THE NEXT PAGE
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(@ Use the information given in Figure 1 to complete Table 1.

TABLE 1: RESULTSFROM EXPERIMENT

Measure Reading

(i) Massof empty Styrofoam cup, lid, thermometer and stirrer

(i)  Temperature of acid before reaction

(ii1) Highest temperature reached

(iv) Massof Styrofoam cup, lid, thermometer, stirrer and solution

(6 marks)
(b) Write a chemical equation for the reaction.
(1 mark)
(© Calculate EACH of the following:
(i)  Themass of solution
(1 mark)
(i)  Thetemperature change that occurred during the reaction
(1 mark)
GO ON TO THE NEXT PAGE
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(iii)  Theheat change for the reaction.

[Heat change = mass of solution x 4.2 Jg* °C! x temperature change]

(1 mark)

(iv)  Moles of water produced

(2 marks)

GO ON TO THE NEXT PAGE
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(d)

(€)

()

(9)

(v)  Heat of neutralization

(1 mark)
State whether neutralization reactions are endothermic or exothermic.
(1 mark)
State THREE precautions that should be taken during the experiment.
(3 marks)
State THREE possible sources of error.
(3 marks)

If the students had used a beaker instead of a Styrofoam container, would you expect the
experimental heat of neutralization to increase, decrease, or remain the same? Briefly
explain.

(2 marks)

GO ON TO THE NEXT PAGE
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(h) Calculate the mass of NaOH pellets required to make 100 ml of a2 mol dm= solution of
NaOH.

(2 marks)

0] A stirrer made from metal ONLY should not be used in this experiment. Suggest how
such a stirrer could be adapted for use in the experiment.

(2 marks)

Total 26 marks

GO ON TO THE NEXT PAGE
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2. A student conducted a number of tests on a solid mixture, X. The inferences made are recorded
in Table 2. Complete Table 2 by filling in the observations based on the inferences made.

TABLE 2: TESTSON MIXTURE X

Test Observation Inferences

(@) Didtilled water was added
to aportion of X and the
resulting mixture stirred
and filtered. (The residue
was set aside for use later.)
The filtrate was divided into
3 equal portions and tests
(b) to (d) done on separate

portions.

(b) Dilute nitric acid followed | Cl-ions are present.
by afew drops of silver
nitrate solution was added. | ¢
Ammonium hydroxide
solution was added to the .
resulting mixture.

(3 marks)
(c) A few dropsof potassium . An oxidizing agent is present.
iodide solution were added.
(2 marks)
(d) Aqueous sodium hydroxide | [ron(l11) ions are present.
was added until in excess.
(2 marks)
(e) Dilutenitric acid wasadded | Carbonate ions are present.
to the residue from test
(a) and the gas produced .
passed through lime water.
(3 marks)

Total 10 marks

GO ON TO THE NEXT PAGE
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3. You are provided with three col ourless compounds— anhydrous cal ciumnitrate, anhydrous calcium
carbonate and calcium hydroxide — which are placed in unlabelled containers. You are required
to plan and design an experiment using the * action of heat’ to distinguish these three compounds.

Hypothesis:.  The compounds, anhydrous calcium nitrate, anhydrous calcium carbonate and
calcium hydroxide, can be distinguished by the application of heat.

Your answer should include the following:

(@ Apparatus and materials

(2 marks)
(b) Procedure
(3 marks)
(© State ONE precaution that should be taken in conducting the experiment.
(1 mark)
GO ON TO THE NEXT PAGE
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(d) State the expected observations for this experiment in afully labelled table.

(3 marks)

(e Discuss the observations in the table, stating clearly how they can be used to distinguish
the three compounds.

(3 marks)

Total 12 marks

END OF TEST

IFYOU FINISH BEFORE TIME ISCALLED, CHECK YOUR WORK ON THISTEST.
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SECTION A
Answer ALL questions in this section.
Write your responses in the spaces provided in this booklet.

DO NOT spend more than 30 minutes on Question 1.

1. @ Peter was asked by his teacher to design an experiment to investigate how the solubility
of asalt, potassium iodide (KI), varied with temperature. The procedure that Peter used
isoutlined below.

Procedure
1 Exactly 100 cm? of distilled water is measured and poured into aclean, dry 250 cm? beaker.
2. The beaker with the water is weighed and the massisrecorded in Table 1.
3. While maintaining the temperature at 20 °C, solid potassium iodide is added slowly,
with stirring, until no more salt dissolves.
4. The beaker with the salt solution is weighed and the massis recorded in Table 1.
5. The experiment is repeated with three different 250-cm?® beakers while maintaining
temperatures of 40, 60 and 80 °C.
TABLE 1: MASSOF POTASSIUM IODIDE SOLUTION
AT VARYING TEMPERATURES
Temperature Mass of Beaker and | Mass of Beaker and Mass of Salt
(°cO) 100 cm® of Water (g) Salt Solution (g) Dissolved (g)
20 243 405
40 249 445
60 245 475
80 247 511

(i) For EACH temperaturein Table 1, cal cul ate the mass of potassium iodidethat was
dissolved in the beaker of water, and record the value in the space provided.
(2 marks)

GO ON TO THE NEXT PAGE
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Mass of salt dissolved (g) OR Solubility (g per 100 cm®)

=
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>

350

300

N
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<>

[\®]
=
>

150

100

(i)

-3-

OnFigure 1, plot mass of salt dissolved (solubility) against temperature, and draw
astraight line through the points.
(3 marks)

0 10

01212020/F 2013

20 30 40 50 ?0 70 80
Temperature ( C)

Figure 1. Solubility of potassium iodide
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(iii)

(iv)

(V)
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From the graph, determine the solubility (in grams per 100 cm?®) of potassium
iodide at 70 °C.

(1 mark)
100 cm?® of distilled water is saturated with potassium iodide at 70 °C. Calculate

the mass of potassium iodide that will be precipitated out from solution, if this
solution is then cooled down to 30 °C.

(2 marks)

Calculate the concentration (mol dm3) of asaturated solution of potassiumiodide
at 30 °C. (RAM: K =39, | =127).

(3 marks)

GO ON TO THE NEXT PAGE
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(b) “Potassium iodide is soluble in water but not very soluble in ethanol.”

Explain why the statement above istrue.

(4 marks)
(© You are provided with a mixture of solid sodium sulfate and sodium chloride.

Plan and design an experiment to obtain either solid sodium sulfate or solid sodium
chloride from the mixture. Your answer should include the following:

(i) A suggested list of apparatus and chemicals which you will use in obtaining the
pure solid sample of EITHER of the two salts.

(1 mark)

(i)  Anoutline of the steps for the procedure to be used.
(3 marks)
GO ON TO THE NEXT PAGE
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(ili)  ListtheMAIN observationsthat will be expected at EACH stage of the experiment.

(2 marks)

(d) Table 2 shows the tests performed on a substance labelled Q and the observations of the

tests.

Compl ete the table by inserting the appropriate inferences.

TABLE 2: TEST FOR IONS PRESENT IN Q

Test Observation Inference
(i) A small amount of solid A brown gas was
Qwasplaced in atest produced.
tube and heated over a
Bunsen burner. Damp blue litmus
changed to red.
(ii) A solution of potassium A bright yellow
iodide was added to a precipitate was formed.
solution of Q.
(Balanced IONIC
equation required)

01212020/F 2013
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Total 25 marks
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2. Figure 2 shows a section of a periodic table with two unknown elements represented as X and Y.
Use the figure to answer the questions that follow.

N.B. You are not required to identify X and Y.

Na | Mg Al Si P S | Cl | Ar

Figure 2. Section of the periodic table

@ Compare Mg and X intermsof the ease of ionization, and Cl and Y interms of the strength
of oxidizing power. Provide a suitable explanation for your answer in EACH case.

(i) Comparison of Mg and X according to ease of ionization

Explanation

(3 marks)
(i)  Comparison of Cl and Y according to strength of oxidizing power
Explanation
(3 marks)
GO ON TO THE NEXT PAGE
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(b) State ONE physical property that issimilar for both X and Y, and ONE physical property
which is different.

()  Similar physical property

(1 mark)

(i)  Different physical property

(1 mark)
(© Element Y will bond with phosphorous to form a compound.

(i) Statethetype of bonding that occurs between phosphorous and Element .

(1 mark)

(i)  Referringto only theelectronsin the outer shells of the el ements, sketch adiagram
to show the bonding between phosphorous and Y.

(3 marks)

(iili)  Write the chemical formula for the compound formed from phosphorous and Y.
Suggest TWO properties of this compound.

(3 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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3. @ Cracking isavery important processin the petroleum industry. Explain what is meant by
the term ‘cracking’.

(2 marks)

(b Glucose is asmall molecule that contains several OH groups, and can be polymerized to
form starch.

(i) Draw astructural representation of glucose.

(1 mark)

(i)  UseTHREE unitsof glucose (monomer from Part (b) (i)) to show how themonomers
are linked together in a partia structure of starch.

(2 marks)

GO ON TO THE NEXT PAGE
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(iili)  State the type of polymerization reaction that glucose undergoes to form starch,
and the name of the family of polymers to which starch belongs.

Type of polymerization:

(1 mark)

Family of polymers:

(1 mark)

(© Proteins are naturally occurring polymers. The partial structure of a protein moleculeis
shown in Figure 3.

(0 (0] (0]

| | |
U S ¢
H H

o—Z

Figure 3. Partial structure of protein

(i) Describe how the structure of the protein is affected by acid hydrolysis.

(2 marks)

(if)  Draw the structure of the monomer unit that results from the acid hydrolysis of
the structure shown in Figure 3.

Structure of monomer
(2 marks)

GO ON TO THE NEXT PAGE
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(d) The structures of four monomers, P, Q, R and S, are shown below:

H H H H H
| |
HO—C—C—OH H—C—C=C—H
| |
H H H
P Q
(0] H (0 H H
N7 |
v H—C=C—UCCl
/ | AN
H—O H O—H
R S
(i) Identify
a) TWO monomers that will undergo condensation polymerization

(2 marks)

b) ONE monomer that will undergo addition polymerization.

(1 mark)

(i)  State the name of the family of polymers that will be formed when monomers P
and R react together.

(1 mark)

Total 15 marks

GO ON TO THE NEXT PAGE
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SECTION B
Answer ALL questions in this section.

Write your responses in the spaces provided in this booklet.

4, (a) State FOUR factors that can influence the rate of reaction. (4 marks)

(b) An experiment was carried out by agroup of studentsin which an unknown massof calcium
carbonate chips was added to an excess of 2 mol dm= hydrochloric acid. At specific times
the volume of CO, evolved was measured using a gas syringe. The results were plotted
and produced the graph shown in Figure 4.

140

120 o

hN
N

[y
S
<>

L
=

=)
<

Volume of COZ(cm3)

S
=

[
=

0 2 4 6 8 10
Time(s)

Figure 4. Volume of CO, versus time
Equation for the reaction: CaCQ, (s) + 2HCI (aq) — CaCl, (aqg) + CO, (g) + H,O (I)

(i)  Usethegraph in Figure 4 to determine the total volume of CO, produced.
(1 mark)

(i)  Calculate the mass of CaCO, used in the experiment.
[RAM: Ca=40,C=12, 0 =16] (2 marks)
(iii)  One of the students suggested that powdered calcium carbonate should have been

used instead of chips. State, with reason, how the time for completion of the
experiment would have been affected. (2 marks)

GO ON TO THE NEXT PAGE
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(© Manganese is above hydrogen in the electrochemical series. One important alloy of
manganese is duralumin. Duralumin contains 95% aluminium, 4% copper and traces of
magnesium and manganese.

) Explain why metals are often combined to make alloys. (2 marks)

(i)  Other than electrolysis, describe asuitable laboratory procedure that could be used
to obtain a sample of dry copper from a sample of the aloy. (4 marks)

Total 15 marks

Write your answer to Question 4 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 4 here.

GO ON TO THE NEXT PAGE
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5. Figure 5 isadiagram of acell used in the industrial preparation of chlorine by electrolysis.

Concentrated =—_—

salt solution

Used salt <—
out

Chlorine Hydrogen

?

i
| |

— <—Water in

Ion exchange membrane

—> Sodium hydroxide

solution out

O o

Figure 5. Diagram of cell used in industrial preparation of chlorine by electrolysis

@ Outline the industrial preparation of chlorine using a cell such as the one shown
in Figure 5. Include in your answer

(i)

(i)

(iif)
(iv)

the name of the electrolyte and ions present (2 marks)

an explanation for which ions are preferentially discharged at the electrodes

(2 marks)
ionic equations showing the reactions at EACH electrode (4 marks)
the role of the ion exchange membrane in the diagram. (1 mark)

(b) An experiment was carried out to purify copper by electrolyzing copper(l1) sulfate solution
using the impure copper as the anode and a pure copper cathode.

(i)
(ii)

01212020/F 2013

State what is expected to happen to the anode during the experiment. (1 mark)

Calculate the mass of pure copper that would be produced during the experiment
if a current of 5 A flowed for 30 minutes.

(Molar mass of Cu: 64 g mol™) (5 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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Write your answer to Question 5 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 5 here.

GO ON TO THE NEXT PAGE
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There is an international effort to reduce the effect of pollution in the environment. Two
main effects of pollution are ozone depletion and global warming.
For EACH of the main effects of pollution (ozone depletion, global warming)
()  namethe MAIN pollutant responsible (2 marks)
(i)  state TWO harmful effects. (4 marks)

Caribbean hoteliersarerequired to play their part in preserving the environment by ‘ going
green’.

Suggest TWO waysinwhich hoteliersmay ‘ go green’ in addressing EACH of thefollowing
issues within their hotels.

(i) Water use (2 marks)
(i)  Garbage disposal (2 marks)
(iii)  Energy use (2 marks)

International agencies are strongly recommending the setting up of common international
standards for pollution control which countries must follow.

State your opinion (position) on this statement and provide TWO points to justify your
position. (3 marks)

Total 15 marks

Write your answer to Question 6 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 6 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 6 here.

END OF TEST

IFYOU FINISH BEFORE TIME ISCALLED, CHECK YOUR WORK ON THISTEST.

01212020/F 2013
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Answer ALL questions.

1 ) Some students conducted two experiments, Experiments 1 and 2, to investigate the
rate of reaction of magnesium with dilute hydrochloric acid. The procedure for
Experiment 1 is given below and Table 1 presents the data collected.

Procedure for Experiment 1

1 Using a ruler, measure 5-cm, 6-cm, 7-cm, 8-cm, 9-cm and 10-cm lengths of
magnesium ribbon.

2. Place each piece of measured magnesium ribbon into a separate beaker.
3. Measure 40 cm? of 1 mol dm= hydrochloric acid using a measuring cylinder.
4. Pour the acid onto the 5-cm length of magnesium ribbon.
5. Record the time taken for this length of magnesium ribbon to react completely.
6. Repesat Steps 3-5 for EACH of the other lengths of magnesium ribbon.
TABLE 1: EXPERIMENTAL DATA
Length of Magnesium (cm) 5 6 7 8 9 10
Time (s) 14 19 22 23 25 26

(i) Usingtheaxesin Figure 1 on page 3, plot agraph to show how the time taken for
the reaction varies with the different lengths of magnesium ribbon.
(4 marks)

(i)  Writeabalanced chemical equation for the reaction in Experiment 1.

(2 marks)
(ili)  Describe the general shape of the graph.
(1 mark)
(iv)  Provide areason for the general shape of the graph.
(2 marks)
GO ON TO THE NEXT PAGE
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Figure 1. Plot of time versus length of magnesium ribbon
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(v)  Giventhat a3-cmlength of magnesium weighs approximately 0.04 g, calculate the
number of moles of acid that reacted with the 9-cm piece of magnesium ribbon.

(RAM Mg = 24)

(3 marks)

(vi)  Determine the volume of gas that would be produced when 9 cm of magnesium
ribbon reacts with the acid at RTP. (1 mole of gas occupies 24 dm® at RTPR)

(2 marks)
(b) In Experiment 2, 4 g of magnesium reacted with 100 cm® of 1 mol dm~= hydrochloric acid

and the time taken for the reaction to be completed was recorded. Figure 2 isadiagram
of the arrangement of the apparatusused in Experiment 2.

Clamp

. Measuring cylinder
Delivery tube

Trough

Water

Dilute acid plus
magnesium ribbon

Figure 2. Diagram for Experiment 2

(i) State apossible aim of Experiment 2.

(2 marks)

GO ON TO THE NEXT PAGE
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(iif)

(iv)

(V)

(vi)

(vii)

01212032/F 2013
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Identify ONE variable that should be controlled in Experiment 2.

(1 mark)

Identify the variable being measured in Experiment 2.

(1 mark)

Describe how the students would identify the gas produced in Experiment 2.

(2 marks)

State ONE physical property of the gas produced that can be deduced from this
experiment.

(1 mark)

State ONE change that the students would observe if 2 mol dm= hydrochloric
acid was used instead of 1 mol dm= in Experiment 2.

(1 mark)

When thereactionin Experiment 2 had ceased, asmall piece of magnesium ribbon
remained in the liquid in the conical flask.

a  Provide asuitable explanation for this observation.

(1 mark)

b) Describe what the students would observe if the liquid remaining in the
conical flask was tested with red and blue litmus paper.

(2 marks)

Total 25 marks

GO ON TO THE NEXT PAGE
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A student conducted a number of tests on Compound P. The inferences made are recorded in the
table below. You are required to fill in the observations based on the inferences recorded.

Test

Observation

Inferences

@

Heat asmall portion of Pin
adry test tube. Test the gas
with a glowing splint.

(2 marks)

Oxygen evolved.

(b) ()

Divide the remainder of P
into two equal portions.

(i)

To one portion of P, add

15 cm® of dilute nitric acid,
warm for two minutes, filter
and divide the filtrate into
three equal portions.

(iii)

To the first portion of the
filtrate from (b) (ii) above,
add agueous sodium
hydroxide alittle at atime
— continue adding until in
excess.

(2 marks)

Al®, Pb? or Zn#
present.

(iv)

To the second portion of the
filtrate from (b) (ii) above,
add agueous ammonia a
little at atime — until in
excess.

(2 marks)

Zn?* present.

v)

To the third portion of the
filtrate from (b) (ii) above,
add agueous silver nitrate
followed by an excess of
agueous ammonia.

(2 marks)

I~ ions present.

(vi)

To the second portion

of solid Pfrom (b) (i)
above, add ten drops of
concentrated sulfuric acid,
followed by three pieces

of copper turnings. Gently
warm the resulting mixture.

(2 marks)

NO, evolved,
NO," present.

01212032/F 2013

Total 10 marks
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3. When an aqueous solution of copper(l1) sulfateis electrolyzed using copper electrodes, the mass
of each electrode changes. You are provided with a 2.0 mol dnm solution of agueous copper(11)
sulfate.

Hypothesis:  The change in the mass of the copper cathode, for a fixed time period, is dependent
on the concentration of the copper(Il) sulfate solution.

Plan and design an experiment to investigate this hypothesis.
Your answer should include the following:

€) Aim

(1 mark)
(b) Apparatus and materials

(2 marks)
(o) Procedure

(3 marks)

GO ON TO THE NEXT PAGE
01212032/F 2013



(d) TWO variables to be controlled

(2 marks)

(e Datato be collected

(2 marks)

(f) Discussion of the results (whether the hypothesis will be accepted or rejected)

(2 marks)

(9) ONE possible source of error

(1 mark)
Total 13 marks
END OF TEST

IFYOU FINISH BEFORE TIME ISCALLED, CHECK YOUR WORK ON THISTEST.
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SECTION A
Answer ALL questions.
Write your responses in the spaces provided in this answer booklet.
Do NOT spend more than 30 minutes on Question 1.

1 @ Students were required to prepare a sample of the normal salt produced when agueous
sodium hydroxide reacts with dilute sulfuric acid.

(i)  Define the term ‘normal salt’.

(2 marks)

(i) Identify ONE other type of salt that can be formed from the reaction between dilute
sulfuric acid and sodium hydroxide. Write the chemical formulafor that salt.

Typeof salt

Chemical formula

(2 marks)

(iii))  State the name of ONE other acid that can also produce the type of salt identified
in (ii) above.

(1 mark)
(b) The normal salt was produced by conducting atitration. The studentswere provided with
- adilute solution of sulfuric acid containing 4.9 g dm™
— 5 g of sodium hydroxide

— methy! orange indicator.

They carried out the procedure outlined in Parts A and B on page 4. Thetitration results
for Part A are presented in Figure 1.

GO ON TO THE NEXT PAGE
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Review the procedure for the preparation of the normal salt and answer the questions that
follow.

Part A — Procedure

1. Place the 5 g of sodium hydroxide solution in the volumetric flask and add distilled water
to make 250 cm?® of solution.

2. Pipette 25 cm? of the sodium hydroxide solution and transfer to a conical flask.

3. Add 2 drops of methyl orange indicator to the sodium hydroxide solution in the flask.

4, Place the sulfuric acid in the burette and titrate the sodium hydroxide solution until the

end point is reached.

5. Repeat Steps 2 — 4 until consistent results are obtained.

12

- B : =
Start End Start End Start End
Titration 1 Titration 2 Titration 3

Figure 1. Readings on the burette

Part B — Procedure

1. Pipette 25 cm? of the sodium hydroxide solution and transfer to a conical flask.

2. Using the burette, add the volume of sulfuric acid used to neutralize the base from Part A
to the sodium hydroxide solution in the conical flask.

(Step 3 is to be completed in Part (iv) on page 5.)

GO ON TO THE NEXT PAGE
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(i) Complete Table 1 by using the readings shown in Figure 1.
TABLE 1: TITRATION RESULTS

Titration Number

1 2 3
Final Volume (cm?) 25.5
Initial Volume (cm?) 155
Volume Used (cm?)
(2 marks)
(i)  Determine the volume of acid used to neutralize 25 cm?® of NaOH.
Volume of acid (1 mark)
(iii)  Explain why NO indicator was used in the procedure in Part B.
(1 mark)

(iv)  Complete the procedure for Part B by stating Step 3. Step 3 is required for
obtaining a dry sample of the normal salt.

(2 marks)

(V) Write a balanced equation for the formation of the normal salt from sulfuric acid
and sodium hydroxide.

(2 marks)

GO ON TO THE NEXT PAGE
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(vi) Calculate the number of moles of sulfuric acid used to neutralize the sodium
hydroxide.

(3 marks)

(vii)  Calculate the mass of the normal salt expected from the reaction.

(2 marks)

(viii)  Theactual mass of salt obtained by the studentswas 0.09 g. Suggest ONE possible
reason for the difference between the mass of salt expected and the mass obtained.

(1 mark)

GO ON TO THE NEXT PAGE
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(ixX)  The students noticed that when the sodium hydroxide solution was made in
Part A, the volumetric flask got warm. Draw an energy profile diagram to show
the heat change when sodium hydroxide dissolves in water.

(3 marks)
(c) A student carried out the following tests on asolid, Compound X, and recorded the

observationsin Table 2. Complete Table 2 by inserting the inference and writing
an ionic equation as indicated.

TABLE 2: TESTSPERFORMED ON COMPOUND X

Test Observation Inference
A sample of X was A brown gasis evolved
heated in adry test tube. | which turns damp blue
litmus red but does not
bleach it. (1 mark)
To one portion of a » No precipitate is lonic equation is
solution of X, agueous formed. required.
sodium hydroxideis « Upon heating, a
added dropwise until in pungent gas evolves
excess and then heated. which turns moist red
litmus blue.
(2 marks)

Total 25 marks

GO ON TO THE NEXT PAGE
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2. (@ The process of electrolysis has a number of useful applications. During the purification
of copper by electrolysis, special electrodes are used to give the desired products.

(1) Define the term ‘electrolysis’.

(2 marks)

(i)  Statethetype of anode that is used in the purification of copper.
(1 mark)
(b) Figure 2 depicts the apparatus that is used to electrolyse a sample of molten lead(l1)

bromide.
N e
Electrode 1 Electrode 2
\‘ ’/

—1—— Molten lead bromide

Figure 2: Electrolysis of lead bromide

0] Which of the electrodes (Electrode 1 or Electrode 2) in the diagram isthe cathode?

(1 mark)

(i) Write the formula of the ion that migrates towards the anode.

(1 mark)
(ili)  Write abaanced ionic equation for the reaction occurring at the cathode.

Equation:

(2 marks)

GO ON TO THE NEXT PAGE
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(iv) A current of 5 amperesis passed through the molten lead bromide for 5 minutes.
Calculate the mass of lead that would be deposited. (RAM: Pb =207; Faraday’s
constant, F = 96 500 C mol?)

(4 marks)
(© Two experiments were set up as shown in Figure 3.

Zincrods

MgSO,(aq) CuSO,(aq)
Experiment 1 Experiment 2

Figure 3. Experiments 1 and 2

Experiment 1. A zinc rod isimmersed in a solution of magnesium(l1) sulfate.
Experiment 2: A zinc rod isimmersed in a solution of copper(ll) sulfate.

In Experiment 1, no visible change was observed, while in Experiment 2, a brown solid
settled to the bottom of the container.

Explain the observations from BOTH experiments.

Experiment 1:

GO ON TO THE NEXT PAGE
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Experiment 2:

(4 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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3. The structures of three organic compounds are shown below.
H H H H H H H H H o
|| N | | 7
H—C—C—OH H—C—C—C—C—C—H H—C—C—C
| LT T\,
H H H H H H H H H
Compound A Compound B Compound C

@ State the name of the homologous seriesto which EACH of Compounds B and C belongs.

Compound B:
Compound C:
(2 marks)
(b) Compound A burns with a blue flame in oxygen. Write a balanced equation for this
reaction.
Equation:

(2 marks)

(o) State which of the two compounds, A or B, is more soluble in water. Give areason for
your answe.

More soluble compound:

(1 mark)
Reason:

(1 mark)

GO ON TO THE NEXT PAGE
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(d) State whether Compound A or Compound C would react more vigorously with sodium
metal and give areason for your choice.

More reactive compound:

(1 mark)
Reason:
(1 mark)
(e Write a balanced equation for the reaction of Compound C with sodium metal.
Equation:
(2 marks)

() Describe ONE test that could be used to identify the gas that is produced in the reaction
of Compound C with sodium.

Test:

(2 marks)

GO ON TO THE NEXT PAGE
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(9) Compounds A and C react together in the presence of a catalyst to form Compound

D. State the name of the catalyst and draw the FULLY DISPLAYED structure of
Compound D.

Name of catalyst:

(1 mark)

(2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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SECTION B
Answer ALL questions.

4, @ Element M isfound in Group 2 of the Periodic Table and reacts with chlorine to form a
chloride of relative formula mass 159. [RAM Cl = 35.5]

(i) Caculate thereative atomic mass of Element M. (2 marks)
(ii)  Write abalanced equation, including state symbols, to show the formation of the
chloride of M. (2 marks)

(iii)  Describe the formation of the type of bond found in

a) Element M

b) the chloride of Element M. (4 marks)

(b) The bonding of various substances can account for the properties they display. Graphite
is used as an electrode whereas element M isNOT likely to be used as an electrode.

(i)  With reference to the bonding in graphite and M, and their relative positions in
the Periodic Table, explain why graphite is used as an electrode and M is not.
(5 marks)

(ii)  Draw adiagram to show the bonding in the element chlorine. (2 marks)

Total 15 marks

Write your answer to Question 4 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 4 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 4 here.

GO ON TO THE NEXT PAGE
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5. @ Chlorine can be manufactured industrially by the electrolysis of brine (concentrated NaCl).
This process produces two beneficial by-products.

0
(i)

Name the TWO by-products. (2 marks)
Write balanced ionic equations for the production of
a) chlorine

b) ONE of the named by-productsin (i) above. (4 marks)

(b) Figure 4 represents part of the water cycle in nature.

) Inthewater cycle, water enters and leaves the atmosphere readily. Identify TWO
physical processes by which water |eavesthe atmosphere and ONE physical process
by which water enters the atmosphere. (3 marks)

(i) Inthe Caribbean, the need for housing can lead to theremoval of varioustreesand
plants. Explain ONE way in which this may affect the water cycle. (2 marks)
Water vapour in «
atmosphere <
N
Y Absorbed
L akes, ponds, via . . .
A T000S Water in plants \Water in animalg
A y N
Drinking
Sewageltreatment
v
i Purification )
Reservoir »| Water in homes

Figure 4. A simplified water cycle

GO ON TO THE NEXT PAGE
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(o) R and T are metals and the oxidation state of each is+2. The hydroxide of T is stable to
heat but the hydroxide of R decomposes to produce the oxide and water.
(i)  Write abalanced chemical equation to show the action of heat on the hydroxide
of R. (1 mark)
(ii)  Predict what will happen to the carbonates of R and T when heated strongly.

(2 marks)

(iii)  State a reason why it is more likely to find R rather than T combined with other
substances in nature. (1 mark)

Total 15 marks

Write your answer to Question 5 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 5 here.

GO ON TO THE NEXT PAGE
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Many scientists believe that global warming and acid rain result from pollution in the environment.

(a)

(b)

Define the following terms:

Pollution

Environment (4 marks)

Discussthe possibleimpact that global warming and acid rain can have on the agriculture
and tourism industries in the Caribbean. In your discussion include:

ONE pollutant responsible for global warming and ONE pollutant for acid rain
(2 marks)

A possible source for EACH pollutant identified above (2 marks)

A balanced chemical equation for ONE of the pollutants to show how it is
formed (2 marks)

ONE effect that global warming can have on EACH of the two hamed industries
(2 marks)

ONE €ffect that acid rain can have on EACH of the two named industries
(2 marks)

At least ONE suggestion for reducing ONE of the pollutants (1 mark)

Total 15 marks

Write your answer to Question 6 here.

GO ON TO THE NEXT PAGE
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Write your answer to Question 6 here.

END OF TEST

IFYOU FINISH BEFORE TIME ISCALLED, CHECK YOUR WORK ON THISTEST.
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Answer ALL questions.

A student wasrequired to investigate the effect of temperature on therate of reaction. The materials

and procedure are indicated below.

MATERIALS: A piece of paper, black marker, conical flask, measuring cylinder, a stopwatch,

250 cm? sodium thiosulfate (0.80 M), 25 cm?® hydrochloric acid (1.00 M), Bunsen
burner, tripod and gauze.

PROCEDURE:

Step 1: Draw a cross on a piece of paper and place the paper on the bench top.

Step 2: Place 50 cm?® of sodium thiosulfate in the conical flask and warm.

Step 3: Place the warm conical flask on the cross, measure the temperature of the sodium
thiosulfate, immediately add 5 cm? of the hydrochloric acid to the flask, mix, and
start timing.

Step 4: Record the time it takes for the cross to disappear, that is, for the reaction to finish
(reaction time).

Step 5: Repeat Steps 1- 4 FOUR times at different temperatures.

GO ON TO THE NEXT PAGE
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RESULTS:

Figure 1 showsthe thermometer and stopwatch readings for Readings 2 and 4. Readings 1, 3 and
5 arerecorded in Table 1 on page 5.

READING 2

50

30

THERMOMETER READING

STOPWATCH READING

READING 4

80

70

60

50

Figure 1. Temperature and reaction times for Readings 2 and 4

01212032/JANUARY/F 2014
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Time (s)

30

20

10

10 20

01212032/JANUARY/F 2014

30

40 50

Temperature (°C)

60

70 80
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(@ Use the information given in Figure 1 to complete Table 1.

TABLE 1: RESULTSFROM EXPERIMENT

Temperature of Sodium
Reading Thiosulfate (°C) Reaction Time (s)
1 38 26
2
3 58 17
4
S 82 6

(4 marks)

(b) Using the grid provided on Page 4, plot agraph to show how thetimetaken for thereaction
to finish (reaction time) varies with temperature and draw the best-fit line through the
points. (4 marks)

(o) What conclusions can be made about the rate of the reaction based on the graph in (b)
above?

(2 marks)

(d) One precaution that should be taken in this experiment is to control the temperature.

(i)  Suggest ONE way of controlling the temperature.

(1 mark)

GO ON TO THE NEXT PAGE
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(i)  State TWO precautions, one of which must be related to safety, which should be
taken while carrying out this experiment.

(2 marks)

(e) At 38 °C, instead of using 50 cm?® of the sodium thiosulfate solution, 40 cm?® of thiosulfate
and 10 cm? of water were used.

@) Would you expect more than 26 seconds or less than 26 seconds for the cross to
disappear?

(1 mark)

(i) Give areason for your answer in (i) above.

(2 marks)
() The sodium thiosulfate must be of a minimum concentration for this experiment to work.

(i)  Whensodium thiosulfate (Na,S,0,) reactswith hydrochloric acid, sodium chloride,
water, sulfur and sulfur dioxide are formed. Write a balanced chemical equation
(including state symbols) for the reaction.

(2 marks)

GO ON TO THE NEXT PAGE
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(i) Determinethe mass of Na,S,O, required for making 250 cm?® of a0.080 M Na,S,O,
solution. (Molar Mass of Na,S,0,is158 g mol ')

(2 marks)

(iii)  Hence, describe how you would make a 250 cm? solution of 0.080 M Na,S,0.,.

(3 marks)
(iv) Considering that 5 cm® of the 1.00 M hydrochloric acid was used, calculate the

maximum mass of sulfur that can be formed during the reaction. (RAM of Sis
32)

(3 marks)

Total 26 marks

GO ON TO THE NEXT PAGE
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2. A student conducted a number of tests on three solutions, A, B and C. The inferences made are
recorded in Table 2. Complete Table 2 by filling in the observations based on the inferences made.
TABLE 2: TESTSON SOLUTIONSA,BAND C
Test Observation Inference
(@ Toasampleof A, dilute Fe* ions are present.
sodium hydroxide solution
was added dropwise, thenin
EXCESS.
(2 marks)
(b) To another sample of C1 ionsare present.
A, nitric acid was added
followed by afew drops of
silver nitrate solution, then
agueous ammonia.
(2 marks)
(c) Toasampleof B, dilute No metal cation is present.
sodium hydroxide was
added dropwise. (1 mark)
(d) The resulting solution from NH," ions are present.
(c) above was heated gently
and any gas evolved was
tested.
(2 marks)
(e) To another sample of B, SO,* ions are present.
afew drops of barium
nitrate solution were added
followed by dilute nitric
acid. (2 marks)
(f) To asample of C, potassium Pb?* ions are present.
iodide solution was added.
(1 mark)
Total 10 marks
GO ON TO THE NEXT PAGE
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3. Some information for a planning and design exercise is given below. Study the information

carefully and answer the questions which follow.

When an agueous sol ution containing Pb?* ionsis added to an aqueous solution containing |~ ions,
abright yellow precipitate is formed.

By reacting different quantities of Pb?* and |~ ions, it is possible to determinethe chemical formula
of the lead iodide formed.

The following materials are provided:

. An aqueous solution containing 0.5 mol dm™ of Pb*" ions
. An aqueous solution containing 1.0 mol dm™ of I~ ions

. Two measuring cylinders

. Test tubes

. A rule graduated in millimetres

Using the information given above, plan and design an experiment so that the results can be used
to determine

- the volume of the iodide ion solution required to completely react with different volumes

of the solution containing Pb?" ions
- the chemical formula of the precipate formed.

(@ Describe the experimental procedure to be used.

(4 marks)

GO ON TO THE NEXT PAGE
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(b) Identify TWO variables that should be controlled.

(2 marks)
(© State ONE precaution that should be taken in conducting the experiment.

(1 mark)

(d) Present, in theform of afully labelled table, the datathat should be collected from
the experiment.

(3 marks)

(e Outline how to use the data obtained in (d) above to determine

(i) the ratio of the number of moles of Pb* and |- required for complete
precipitation

(1 mark)

(i) the chemical formula of the precipitate.

(1 mark)

Total 12 marks
END OF TEST

IFYOU FINISH BEFORE TIME ISCALLED, CHECK YOUR WORK ON THISTEST.
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SECTIONA
Answer ALL questions.
Write your answers in the spaces provided in this booklet.
Do NOT spend more than 30 minutes on Question 1.

1 The solubility of a solid, X, in water at various temperatures is determined by the procedure

described below. This procedure comprises a series of experiments numbered 1 to 5. Some of

the data are recorded in Table 1.

Procedure:

- InExperiment 1, 2 g of X isadded to 4 cm? of water in a boiling tube.

- Thetubeis heated while stirring in awater bath until all of X has dissolved.

- Thesolutionisthen alowed to cool and the temperature at which the crystalsof X first appear
is noted and recorded in Table 1.

- In each of Experiments 2 to 5, the same mass of X (2 g) is added to a different volume of
water asindicated in Table 1.

- In each case, the temperature at which the crystals of X first reappear is displayed on the
relevant thermometer in Figure 1.

TABLE 1: DETERMINATION OF THE SOLUBILITY OF X AT VARIOUSTEMPERATURES

Temperature
PRI | s X @) | ot | | ooy

Reappear (°C)

1 2 4 91 50

2 2 8 57

3 2 12

4 2 16

5 2 20

GO ON TO THE NEXT PAGE
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—|95°C —]60 C —|50°C —|35°C —|30°C
—|85 °C —50 C —|40 °C —|25°C —20 °C
Expt 1 Expt 2 Expt 3 Expt 4 Expt 5

Figure 1. Temperature at which crystals of X first reappear
@ Complete Table 1 by

(i)  recording thetemperaturesat which the crystalsof X reappear in EACH experiment
using the information in Figure 1 (3 marks)

(i)  determining and recording the corresponding values for the solubility of X.

mass of X
[At each temperature, Solubility of X = ————— x 100; assume 1 cm?®

water =1g.] mass of water (3 marks)

(b) Using the axes on the grid provided on page 5, plot a graph of solubility of X (g/100 g
water) against temperaturein °C.

Draw a best-fit curve through the points plotted. (4 marks)

(© What deduction about the solubility of X can be made from thegraph drawnin 1 (b) above?

GO ON TO THE NEXT PAGE
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(d) Using the equation givenin 1 (a) (ii) and the graph drawn in 1 (b), cal culate the minimum
volume of water which is required to dissolve 2 g of X at 60 °C.

(e) Distinguish between *a solution’ and *a suspension’.

(2 marks)

) Besidestemperature, state TWO other factorsthat affect the rate at which asol ute dissolves.

(2 marks)

GO ON TO THE NEXT PAGE
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(9) Complete Table 2 to show the observations and inferences from tests carried out on a
solution, M.

TABLE 2: TESTSCARRIED OUT ON SOLUTION M

Test Observation Inference
(i) Toaportion of M, . » Al**or Po? or Zn? or Ca?*
add agueous sodium possibly present.
hydroxide until in
EXCEess. . » Al**or Pb?"or Zn?* possibly
present.
(2 marks)
(if) To asecond portion » White precipitate formed. | *

of M, add aqueous
ammoniauntil in excess. | ¢ Precipitate soluble in
excessagueousammonia. |

(2 marks)
(iii) To athird portion of * Yellow precipitate formed. |
M, add aqueous sodium
iodide.
(ionic equation required)
(2 marks)
(iv) To afourth portion of  No observable change. .
M, add aqueous silver
nitrate followed by
agueous ammonia.
(1 mark)

Total 25 marks

GO ON TO THE NEXT PAGE
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2. Different halogens can combine to form compounds. One such compound isICl.

(@ (i)  Inthe space below draw a diagram to show the arrangement of electrons in the
chlorine atom. [Atomic number = 17]

Chlorine

(2 marks)

(i)  Usingvalence shellsonly, draw adiagram bel ow to show the bonding which occurs
inICL.

ICL

(2 marks)

GO ON TO THE NEXT PAGE
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(d)
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State TWO reasons why ICL is expected to have alow melting point.

(2 marks)

Analysis of a sample of ICl shows that it consists of molecules of the same molecular
formula, but with different molar masses. What is a possible explanation for this?

(3 marks)

Write a balanced equation for the reaction which occurs when chlorine is reacted with
agueous potassium iodide.

(2 marks)
Based on the balanced equation you have written in (d) above, determine

(i) thechangein oxidation number that the iodide ions undergo

(2 marks)

(i)  whether chlorineis acting as an oxidizing or areducing agent. State areason for
your answe.

(2 marks)

Total 15 marks
GO ON TO THE NEXT PAGE
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@ State TWO natural sources of hydrocarbons.

(2 marks)

(b) Fractional distillation of crude oil produces severa fractions, containing a range of
compounds with varying numbers of carbon atoms. Three of these fractions, labelled 1,
2 and 3, are shown in Table 3.

TABLE 3: THREE FRACTIONS FROM CRUDE OIL

Fraction 1 2 3

Number of Carbon Atoms Cl-C4 Cl12-C18 C20-C40

(i)  Identify ONE of these numbered fractions.

Fraction NUMDES: .......ccoeeciveeiiee e
= o (0 I 7= T
(1 mark)
(i)  State ONE use of Fraction 3.
(1 mark)
(c) Compound W hasthe characteristic odour of pears, and isused in fragrances and asafood
additive.
H
(0
7 H H H
H—C— C\ ‘ ‘ ‘
}|I O—C—C—C—H
]
H H H
Compound W

(i)  Identify the homologous series to which Compound W belongs.

GO ON TO THE NEXT PAGE
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(i)  Writethe FULLY DISPLAY ED structural formulae of the two moleculesthat are
produced when Compound W is hydrolysed by dilute hydrochloric acid, and state
the name of any ONE of the structures.

Structure A Structure B
(2 marks)

Structure.......... S AN F= o 0 1< TR
(1 mark)

(d) (i) Glucose, a monosaccharide, can be represented by the HO —C—0H ¢
State the name of a polymer of glucose, and using THREE glucose units, draw
the partial structure of this named polymer in the space provided.

POolymer Of QIUCOSE: ......ooeceieee ettt e e e
(1 mark)

Partial structure of polymer of glucose
(2 marks)

(ii) A student is asked to distinguish between a sample of glucose and a sample of its
polymer. He adds water to separate portions of glucose and its polymer, and stirs.
State the expected observationsin EACH case.

[T Te 01 <

0 N 2= PSSR
(2 marks)

GO ON TO THE NEXT PAGE
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(e The monomer shown below undergoes condensation polymerization. Name the type of
polymer formed and give ONE use of this polymer.

H (0}
N 7
N C
N
H OH
Type of POIYMEr FOrMEQ: ... e e s e e e s e nee e e e e enns
(1 mark)
L0 LSRR OPPPPPPPIPRT
(1 mark)

Total 15 marks

GO ON TO THE NEXT PAGE
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SECTION B
Answer ALL questions.
4. The applications of electrolysis can be varied. It can be used to extract some metals from their
compounds and to protect metals from corrosion.
(a) (1)  Define the term ‘electrolysis’. (2 marks)
(if)  Describewhat happens during the electrolysis of molten sodium chloride. Support
your answer with relevant balanced ionic equations. (4 marks)
() SRRSO
(T USSP
GO ON TO THE NEXT PAGE
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(b) Aqueous sodium chloride can be electrolysed using inert el ectrodes. Discussthe effect that
the position of ionsin the electrochemical series has on the products of this electrolysis.

(3 marks)

GO ON TO THE NEXT PAGE
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(o) Aluminium is made corrosion resistant by anodizing it. Using a labelled diagram and
equations, explain what happens during the anodizing of aluminium.

(6 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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5. (@ The acid anhydride of sulfuric acid is produced as an intermediate product in the
manufacture of sulfuric acid from sulfur.
(i)  Statethe name of the anhydride and describe how it is produced. (5 marks)

(The conditions for the reactions are necessary but there is no need to write the
equations.)

(i)  Using balanced chemical equations, with state symbols, explain how the anhydride
is converted to sulfuric acid in the manufacturing process. (4 marks)

(iii)  Suggest why the anhydride is NOT directly added to water to produce sulfuric
acid. (2 marks)

GO ON TO THE NEXT PAGE
01212020/JANUARY/F 2015

0121202017




-16 -

GO ON TO THE NEXT PAGE
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(b) Iron and its compounds are important in the manufacturing industry and in biological

systems.

(i)  Suggest TWO reasonswhy the alloy, stainless steel, ispreferred to pure iron when
making cooking utensils. (2 marks)

(i)  Inhumans, iron is found in haemoglobin which is responsible for the transfer of

oxygen throughout the body. Suggest how alack of iron in the human diet could
affect the body. (2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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6. Both the availability of mineral nutrients and soil acidity play an important role in healthy plant

growth.
(@ () Identify ONE element that is essential for plant growth and state ONE effect of
its deficiency. (2 marks)
(i)  Design an experiment to investigate the effect of the deficiency stated in (a) (i)
above on plant growth. (4 marks)
() S
(1
GO ON TO THE NEXT PAGE
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(b) To reduce the problems caused by acidic soils, lime is usually added.
(i)  State ONE problem associated with acidic soils. (1 mark)

(i)  Use abalanced ionic equation to explain how the addition of lime can increase
the pH of acidic sails. (2 marks)

(ili)  Limecan also cause nitrogen to belost from soils. Stateareason for this. Include
a balanced ionic equation with state symbolsin your answer. (3 marks)

GO ON TO THE NEXT PAGE
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(© Hydroponicsis an alternative method of growing crops, but there are some disadvantages
with its use.

Identify TWO such disadvantages and suggest ONE way to address ONE of these
disadvantages.

(3 marks)

Total 15 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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Answer ALL questions.

1. In each of seven experiments, adifferent volume of dilute sulfuric acid is added from a burette to
50 cm?® of a0.50 mol dm= silver nitrate solution in a beaker.

In each experiment, the precipitate formed is filtered, washed, dried and weighed.

The volume of sulfuric acid and the corresponding mass of the precipitate obtained are shown in
Figure 1 and are to berecorded in Table 1.

—

A

Empty
container

Expt #1 Mass of empty
container

10.0 cm3 sulfuric acid added

® 9e0 o ® 00,0 020 0,00
(LT Do oty o) 1))

Expt #4 Mass of container
+ precipitate

Dried

precipitate

2.5 cm? sulfuric acid added

o 2000 0 020,00 oS0 9,000
o % o 0% X
,(:; 0’.0:0 R IR SN S

Expt #2 Mass of container
+ precipitate

13.0 cm? sulfuric acid added

( Cadsnbnbrdieadaing) )

Expt #5 Mass of container
+ precipitate

16.0 cm? sulfuric acid added
R R T T

Expt #7 Mass of container
+ precipitate

5.0 cm? sulfuric acid added

R TR R )

Expt #3 Mass of container
+ precipitate

15.0 cm? sulfuric acid added

§ Grsensaitarss) )

Expt #6 Mass of container
+ precipitate

Figure 1. Mass of precipitate obtained when different volumes of sulfuric acid are added

01212032/JANUARY/F 2015
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@ Write abalanced equation, including state symbols, for the reaction between sulfuric acid
and silver nitrate.

(2 marks)

(b) Using the results shown in Figure 1, complete Table 1 to show the mass of the container
and the precipitate, and the mass of the precipitate obtained in each experiment.

Table1l: VOLUME OF SULFURIC ACID ADDED AND MASS OF PRECIPITATE FORMED

Experiment Volume of Mass of Mass of Mass of
lé)umber Sulfuric Acid Container Empty Precipitate
Used and Precipitate Container Obtained
(cm?) (8 8 8
1 0 | 23 |
2 25 2.3
3 5.0 2.3
4 10.0 2.3
5 13.0 2.3
6 15.0 2.3 3.9
7 16.0 2.3 39

(10 marks)

(© Using the axes provided on page 5, plot agraph of the mass of precipitate obtai ned against
volume of sulfuric acid added. Your graph should include two intersecting lines.
(4 marks)

(d) Usethe datafrom your graph to determinethe MINIMUM volume of sulfuric acid required
to precipitate ALL the silver ions from the silver nitrate solution.

Volume of sulfuricacid = ..........cccoeeeieceeneene cmd (1 mark)
(e (i)  Calculate the number of moles of silver ionsin 50 cm? of the 0.50 mol dm=3 silver
nitrate solution.
.................................................................................................................. (1mark)
GO ON TO THE NEXT PAGE
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5.0

4.0

=

o Mass of precipitate (g) -

=

1.0
0 2 4 6 8 10 12 14 6
Volume of sulfuric acid added (cm3)
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(i)  Cdculatethe number of molesof sulfuric acid in the minimum volume you obtained
in (d) on page 4. (Make use of the equation writtenin (a).)

(2 marks)

(iii)  Calculate the number of moles of sulfuric acid in 1 dm? of solution.
(1 mark)
(iv)  Calculate the number of moles of silver precipitate (RMM = 312) in

Experiment 4.
(1 mark)
(f) Identify TWO possible sources of error in this experiment.

(2 marks)

(9) List TWO safety precautions that should have been taken during this experiment.

(2 marks)

Total 26 marks

GO ON TO THE NEXT PAGE
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2. A student carries out a number of tests on a sample of Compound A and Compound B. The tests
and inferencesarerecorded in Table 2. Completethetable by inserting the observationsthat would
have been made based on the information recorded.

TABLE 2: RESULTSOF TESTS ON COMPOUNDSA AND B

Test Observation Inference
(i) Toasolution of . Al¥, Caz*, Po?*, Zn? possibly
Compound A, add present.
aqueous sodium hydroxide
dropwise until in excess. .
Al¥, Pb?, Zn?* possibly
(2 marks) | present.
(i) Heat the mixture from (i) . NH, (g) was given off.
above.
Hold moist red and blue .
litmus paper at the top
of the test tube during NH," present in Compound A.
heating.
(2 marks)
(iii) To asolution of . Al® Pb?*, Zn?* possibly
Compound A, add agueous present.
ammonia solution drop-
wise until in excess. .
Zn* present.
(2 marks)
(iv) To asolution of Compound | * SO, or SO, possibly
A, add aqueous barium present.
nitrate.
Followed by aqueous nitric
acid. SO, possibly present.
(2 marks)
(v) To Compound B, add . NO, given off.
agueous sodium hydroxide,
afew pieces of aluminium
and heat the mixture .
carefully.
Acidic gas given off. NO,~
Hold moist red and blue (2 marks) | present.
litmus paper at the top of
the test tube.
Total 10 marks
GO ON TO THE NEXT PAGE
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You are provided with a bottle of seawater which also contains some sand.

(@ Plan and design an experiment to recover the solid ‘ seasalt’ from the mixture. Your answer
should include the following:

(i) A suggested list of apparatus to be used for recovering the solid sea salt from the
sandy sea water

(4 marks)

(i)  Anoutline of the steps for the procedure to be used
(4 marks)
GO ON TO THE NEXT PAGE
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@ili) A list of the main observations that would be expected at EACH stage of the
experiment

(2 marks)

(b) A student suggests that solid sea salt contains chloride ions. Outline a method to test for
chlorideionsin the solid sea salt.

(2 marks)

Total 12 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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SECTION A
Answer ALL questions in this section.
Write your responses in the spaces provided in this booklet.
DO NOT spend more than 30 minutes on Question 1.
(a) Hydrocarbons are widely used as fuels. They burn in oxygen to form carbon dioxide and
water, and energy is released in the process.

(i)  List TWO natural sources of hydrocarbons.

(2 marks)

(i)  Name ONE hydrocarbon, other than wax, that can be used as fuel.

(b) Astudent carried out an experiment in order to determine the heat of combustion of candle
wax (a mixture of solid hydrocarbons) by using the apparatus shown in Figure 1.

vam

Inverted can with hole in base

Conical flask

Candle

\ /—— Watch-glass
Figure 1. Apparatus for combustion of candle wax
GO ON TO THE NEXT PAGE
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Procedure:

1.

7.

The conical flask was first weighed empty, then a known volume of water was
added and it was reweighed.

The conical flask was then clamped and encased by a can as shown in Figure 1.
The initial temperature of the water in the flask was recorded.

The candle and the watch-glass were weighed and placed directly under the
calorimeter (the conical flask enclosed by the can).

The candle was lit and the heat generated was used to heat the contents of the
calorimeter.

After 15 minutes, the candle was extinguished and the HIGHEST temperature of
the water was recorded.

The candle and watch-glass were allowed to cool and then reweighed.

The results for the masses of the candle and water used, and the observed temperatures of
the water are shown in Diagrams 1-VI of Figure 2 on page 4.

01212020/F 2015
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Mass of empty flask Mass of flask + water
g g
120 130 140 320 330 340
] v
Initial temperature of water Final temperature of water
c C
50 50
40 40
30 30
20 20
10 10
0 0
\Y Vi
Initial mass of candle + Final mass of candle +
watch-glass watch-glass

0, 0

9 9
90 100 110 90 100 110

Figure 2. Results of experiment
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(1)  Use the readings shown in Figure 2 to complete Table 1.

TABLE 1: READINGS FROM FIGURE 2

Mass of conical flask and water (g)

Mass of conical flask (g)

Mass of water used (g)

Final temperature of water (°C)

Initial temperature of water (°C)

Temperature change (°C)

Initial mass of candle and watch-glass (g)

Final mass of candle and watch-glass (g)

Mass of candle burnt (g)

(9 marks)
(i)  Assuming that the heat absorbed by the conical flask
= (mass of the conical flask) x (0.861 J g* °C?) x (temperature change),

calculate the heat absorbed by the conical flask used in the experiment.

Heat absorbed by conical flask: ..........ccooiiiiiiiiiiiiee, J
(1 mark)

GO ON TO THE NEXT PAGE
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(iii)  Assuming that the heat absorbed by the water
= (mass of water in the conical flask) x (4.2 J g °C™1) x (temperature change),

calculate the heat absorbed by the water in the conical flask.

Heat absorbed by water in conical flask: .......ccccccoviiiiniiiiniiiiniiinnen. J
(1 mark)

(iv)  Calculate the TOTAL heat absorbed by the calorimeter.

Total heat absorbed by the calorimeter

= (heat absorbed by the conical flask) + (heat absorbed by water in the conical

flask)
T e —————— J (1 mark)
(v)  Calculate the heat of combustion of the candle wax.
Heat of combustion = (total hea:nzk;sso;?ii:;gh; cr:zlorlmeter) T e Jg?
( urnt) (1 mark)
(vi)  What was the role of the can in this experiment?
(1 mark)

GO ON TO THE NEXT PAGE
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(© A student carried out a number of tests on a solid mixture labelled Q. Some of the
observations and inferences are recorded in Table 2. Complete the table by inserting the
inferences or observations as necessary.

TABLE 2: OBSERVATIONS AND INFERENCES

Test Observation Inference
(i) Qs heated strongly in a Brown fumes are seen around the | ¢
boiling tube. mouth of the boiling tube.
A glowing splint is placed | The glowing splint is rekindled. .
at the mouth of the boiling
tube.
The gases evolved are A white precipitate is formed.
bubbled into aqueous
calcium hydroxide. (3 marks)

(ii)  Dilute HCI is added
in excess to Q and the
mixture warmed. To the
resulting solution, aqueous
NaOH is added until in
excess.

A green precipitate is formed
which is insoluble in excess
NaOH.

(lonic equation required)
(2 marks)

Dilute nitric acid followed
by a few drops of silver
nitrate solution was added

to Q.

(iii)

The test tube was left
standing in light for 5
minutes.

Ammonium hydroxide
was then added to the
resulting mixture.

(3 marks)

Cl-ions present

01212020/F 2015
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Total 25 marks

GO ON TO THE NEXT PAGE



-8-

(a) Water exists in three states of matter while iodine exists in two.

(i)

(i)

(iii)

(iv)

01212020/F 2015

List the THREE states of matter in which water exists.

Describe the strength of the forces of attraction present between the particles in
EACH of the three states you have mentioned in (a) (i) above.

(3 marks)

When heated, iodine changes from one state into another. What is this process
called?

Describe how the energy of the iodine particles changes as iodine undergoes the
process mentioned in (a) (iii) above.

(2 marks)

GO ON TO THE NEXT PAGE
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(b) Using appropriate diagrams, illustrate how the bonding in solid sodium chloride differs
from that of diamond.

Sodium Chloride Diamond

(2 marks) (2 marks)

(© Describe TWO tests that are performed in the laboratory to distinguish between an “ionic
solid’ and a ‘molecular solid’. Suggest how the results of the tests described can be used
to distinguish between the two solids.

(4 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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(a) The fully displayed structures for two hydrocarbons, Compound A and Compound B, are
shown below.

H
HH-C-HH H H H H H
bt dy R S 0 0 S
Voo y }
Compound A Compound B

()  Name the homologous series to which Compounds A and B belong.

LO0] 410010 a0 1A PSR
LO70] 0100100 18 = SRR

(2 marks)

(i)  State the name of EACH compound.

LO0] 4100100 1A PR
LO0] 4100100 1 = SRR

(2 marks)

(b) (i)  Define ‘structural isomerism’.

................................................................................................................. ( Zmarks)

(i)  Draw the FULLY DISPLAYED structure of ONE structural isomer for EACH of
Compounds A and B.

(2 marks) (2 marks)

Structural Isomer of Compound A Structural Isomer of Compound B
GO ON TO THE NEXT PAGE
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(© Polyethene is manufactured in Trinidad and is used extensively throughout the Caribbean.
(i)  Define the term ‘polymer’.

(i)  Identify the type of polymerization that is used in the manufacture of polyethene.

(1 mark)
(iii)  State TWO uses of polyethene.
(2 marks)
(iv)  State the name of ONE other polymer.
(1 mark)

Total 15 marks

GO ON TO THE NEXT PAGE
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SECTION B
Answer ALL questions in this section.
Write your responses in the spaces provided in this booklet.

(a) Tums® and Epsom salts are items commonly found in most household medicine cabinets.
Calcium carbonate is the main active ingredient in Tums®, an antacid used to relieve
heartburn, acid indigestion and upset stomach.

(i)  Describe ONE method for the preparation of dry calcium carbonate in the laboratory.

In your answer, include an equation for the reaction as well as the steps that are
involved in its preparation. (5 marks)

GO ON TO THE NEXT PAGE
01212020/F 2015
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(iii)

01212020/F 2015
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The main ingredient in Epsom salts is magnesium sulfate. List ONE use of Epsom
salts. (1 mark)

In order to effectively use Epsom salts, it is usually made into a solution. Explain
why water molecules are able to dissolve Epsom salts. (3 marks)

GO ON TO THE NEXT PAGE
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(b) When magnesium ions are present in natural water, it is referred to as ‘permanent hard
water’.

Describe how permanent hard water is formed. Include balanced chemical equations with
state symbols to illustrate this process. (6 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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5. (a) Figure 3 is a flow diagram of the industrial processing of sugar cane to produce crystalline
sucrose. Study the figure carefully and answer the questions which follow.

SUGAR CANE

MILL TRAIN

JUICE BAGASSE

Process P

FILTRATION

Process Q

CENTRIFUGATION

Sugar Product X

Figure 3. Industrial processing of sugar

(i)  Identify Process P and Process Q. (2 marks)
PIOCESS P ottt e e aeenreeanre e

PIOCESS (. ettt ettt ettt ettt ettt et e et e e et e e e e e e ee e e eaeans

GO ON TO THE NEXT PAGE
01212020/F 2015

0121202017




-16 -

(i)  State the importance of the centrifugation process. (1 mark)

(iti)  Identify Product X. (1 mark)

(iv)  The bagasse produced is used in the factory during the processing of sugar cane.
In which part of the factory is this bagasse used and what is it used for? (2 marks)

(b) Many Caribbean islands are renowned for the quality of rum they produce. The alcohol
content of a typical rum averages between 40% and 55%.

()  During the fermentation process in the making of rum, yeast feeds on the sucrose
in molasses converting it into simpler sugars which are then converted to ethanol.

Outline, using balanced equations, the formation of ethanol from sucrose.
(3 marks)

GO ON TO THE NEXT PAGE
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(i)  Jemina was presented with a flask that contains a mixture of diluted rum. Draw
a labelled diagram of the apparatus she should use in the laboratory to obtain a
concentrated sample of ethanol. (3 marks)

Space for diagram

GO ON TO THE NEXT PAGE
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(© After accidentally leaving a bottle of wine open for several days, Jemina found that the

wine tasted slightly sour. She was given magnesium oxide to react with a sample of the
sour wine.

Suggest the type of reaction that takes place when the magnesium oxide is mixed with the
sour wine. Write a balanced chemical equation for this reaction. (3 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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6. (a) Sally and Ann live on opposite sides of an island. When Sally visits Ann she observes

that the soap takes longer to lather and produces more scum.

()  Explain to Sally why the soap may be producing more scum at Ann’s house than
at her house. (4 marks)

(i) Do you expect that Sally would get the same result if she uses soapless detergent?
State a reason for your answer. (2 marks)

GO ON TO THE NEXT PAGE
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(b) Second generation detergents contained phosphates but their use was banned because of
the effect they had on the environment, particularly rivers and streams. Outline the harmful
effect that second generation detergents had on the environment. (3 marks)

© In recent years, emphasis has been placed on preserving the environment and as such a
new area of chemistry, Green Chemistry, has evolved.

()  What is meant by the term ‘Green Chemistry’? (2 marks)

GO ON TO THE NEXT PAGE
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(i1))  Discuss TWO benefits of utilizing the principles involved in Green Chemistry.
(4 marks)

Total 15 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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EXTRA SPACE

If you use this extra page, you MUST write the question number clearly in the box provided.
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EXTRA SPACE

If you use this extra page, you MUST write the question number clearly in the box provided.
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Answer ALL questions.
Write your responses in the spaces provided in this booklet.
(a) You are required to investigate whether a particular sample of liquid bleach meets certain
manufacturing standards.

To meet these manufacturing standards, 1000 cm?® of bleach should oxidize at least
0.01 moles of Fe?*.

You are provided with three solutions, A, B and C.

Solution A is potassium manganate(V1l), KMnO, of concentration 3.2 g dm.
Solution B is a 0.1 mol dm= solution of Fe?*.

Solution C is a sample of the liquid bleach.

Procedure:

1.  Place solution A in the burette.

2. Pipette 25 cm® of Solution B into a conical flask.

3. Using a clean pipette, transfer 25 cm? of Solution C into the same conical flask
containing Solution B and mix gently.

4.  Titrate Solution A against the mixture in the conical flask until a faint pink colour
remains after shaking.

5. Repeat the experiment until you receive consistent results but do NO MORE than
3 titrations.

GO ON TO THE NEXT PAGE
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Results:
0] Record your volume readings to 2 decimal places in Table 1.

TABLE 1: RESULTS FROM THE EXPERIMENT

Burette Readings (cm?®) Titration 1 Titration 2 Titration 3

Final volume

Initial volume

Volume of A used

(9 marks)

(i) Calculate the average volume of Solution A used in the titration. Indicate in
Table 1 with asterisks (*) the titrations you used for this calculation.

(2 marks)

(i) Calculate the number of moles of KMnO, in 1000 cm® of Solution A. (The
relative molecular mass of KMnO, is 158.)

(1 mark)

(iv) Calculate the number of moles of KMnOQ, in the volume of Solution A determined
in (a) (ii) above.

(1 mark)

GO ON TO THE NEXT PAGE
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(V) Calculate the number of moles of Fe?* originally present in 25 cm?® of
Solution B.

(1 mark)
(vi) Calculate the number of moles of Fe** that reacted with the KMnO, during the
titration. (1 mol of KMnO, reacts with 5 mol of Fe*".)
(1 mark)
(vii) Calculate the number of moles of Fe?* which reacts with 25 cm?® of Solution C.
(1 mark)
(viii) Calculate the number of moles of Fe?* which reacts with 1000 cm?® of
Solution C.
(1 mark)
(ix) Does Solution C meet the required standard? Explain your answer.
(1 mark)

GO ON TO THE NEXT PAGE
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(b) You will be provided with a solid sample labelled D. Carry out the following tests and
complete Table 2.

TABLE 2: RESULTS OF TESTS ON SAMPLE D

Test Observation Inference

(i) Dissolve D into 6 cm? of
distilled water. Divide the
resulting solution into two
equal portions.

(i)  To the first portion of . .
solution from (i) above,
add aqueous barium
chloride followed by
an excess of dilute
hydrochloric acid.

(2 marks) (2 marks)

(iii) To the second portion of . .
solution from (i) above,
add aqueous sodium
hydroxide, a little at a time
until in excess.

(lonic equation required)

(2 marks) (2 marks)

Total 26 marks

GO ON TO THE NEXT PAGE
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Figure 1 shows 7 test tubes with the results obtained when different volumes of Solution X,
0.5 mol dm=2 of lead(l1) nitrate, are reacted with 5.0 cm? of Solution Y, 0.5 mol dm=2 of potassium
iodide solution.

A key is provided to help you interpret the results.
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Figure 1.
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(@) Use the results from Figure 1 to complete Table 3.

TABLE 3: RESULTS OF PRECIPITATION REACTIONS

Volume of Solution X added (cm?®) Height of Precipitate (cm)

(4 marks)

(b) Using the data recorded in Table 3, plot a graph, on the axes provided in Figure 2, of the
height of the precipitate versus the volume of Solution X added. You are required to
determine an appropriate scale for the y-axis.

€
o)
[<5]
B=
2 Scale:1cm=___ cm
(@) T ..
S8 of precipitate
I o
% 1 2 3 4
Volume of Solution X added (cm3)
Figure 2.
(6 marks)
Total 10 marks
GO ON TO THE NEXT PAGE
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It is recommended that vitamin C (ascorbic acid) tablets be dissolved in cold water rather than
warm water. It is suspected that the reason for this is that the effect of vitamin C is reduced on
heating.

Plan and design a suitable experiment to investigate the effect of heat on vitamin C.

Hypothesis: The concentration of vitamin C (ascorbic acid) decreases with increasing temperature.

In your response you should include the following:

(a) Apparatus/Materials

(b) Procedure

(3 marks)

GO ON TO THE NEXT PAGE
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(d)

()

(f)

-9-

Data to be collected (in tabular form)

(2 marks)
Variable to be controlled
(1 mark)
Manipulated variable
(1 mark)
Possible source of error
(1 mark)

Total 10 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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SECTION A
Answer ALL questions in this section.
Write your responses in the spaces provided in this booklet.

DO NOT spend more than 30 minutes on Question 1.

(a) (i)  Define the term ‘rate of reaction’.

(i)  State TWO factors, other than concentration, which affect the rate of a chemical
reaction.

(2 marks)
(b) Carol carried out a number of experiments to investigate the effect of concentration on
the rate of reaction. Different concentrations of aqueous potassium iodate (KIO,) were
allowed to react with a fixed concentration of aqueous sodium hydrogen sulfite (NaHSO,)
in the presence of sulfuric acid and starch as indicated in Table 1 (page 6). The time taken
for a blue-black colour to appear was noted.
The equations for the reactions that occurred during the experiments are shown below.
NaHSO, + H,SO, — H,SO, + NaHSO,
KIO, + 3H,SO, — KI+3H,SO,
KIO, + 3H,SO, + 5KI — 3K,SO, + 3H,0 + 3l,

I, + starch — starch-I, complex (blue-black)

GO ON TO THE NEXT PAGE
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Materials:

The six experiments were done using measured volumes of the following solutions as
shown in Table 1 on page 6:

Solution 1: 100 cm?® of aqueous solution containing 0.214 g of potassium iodate (KIO,).

Solution 2: 100 cm?® of a mixture of aqueous sodium hydrogen sulfite (NaHSO,), sulfuric
acid, and starch solution.

Solution X: 50 cm?® of aqueous potassium iodate (KI10,) of an unknown concentration.

In Experiment 6, Solution 1 was replaced with Solution X.

The solutions were mixed in a container and the time taken for a blue-black colour to

appear was recorded. The results of these experiments are summarized in Table 1 (page 6).
0] Calculate the concentration, in mol dm=3, of KI1O, in Solution 1.

[RAM: K=39.1, 1 =126.9, O=16.0]

(3 marks)

(i)  The final concentration of NaHSO, in all experiments was 0.0008 mol dm=. Using
the information provided in Table 1 on page 6, determine the concentration of
NaHSQO, in Solution 2.

(2 marks)

GO ON TO THE NEXT PAGE
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TABLE 1: RESULTS AND RECIPROCAL TIMES OF EXPERIMENTS 1-6

Experiment | Solution 1 | Solution 2 | Distilled Time Taken Reciprocal | Concentration
(cm?®) (cm?®) Water | for Blue-Black Time of KIO, after
(cmd) Colour to (s Mixing
Appear (mol dm)
(s)
1 5 10 35 83.5 0.012 0.0010
2 10 10 30 0.0020
3 15 10 25 0.0030
4 20 10 20 0.0040
5 25 10 15 0.0050
6 20 10 20
Solution X
© (i)  From the stopwatches displayed in Figure 1 on page 7, record the times taken
for the blue-black colour to appear in the appropriate spaces in Table 1. The time
taken for Experiment 1 has already been recorded for you. (3 marks)

(i)  Calculate the reciprocal times (1/time) and record them to 3 decimal places in the
appropriate spaces in Table 1. One of the times has already been recorded for
you. (3 marks)

(iif)  Using the axes provided on page 8, plot a graph of concentration of KIO, versus
reciprocal time for Experiments 1-5, and draw the best straight line through the
points. (5 marks)

GO ON TO THE NEXT PAGE
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Figure 1 shows the stopwatch readings of the times taken for the blue-black colour to appear in
Experiments 2—6.

Experiment 2

Experiment 4

Experiment 5 Experiment 6

Figure 1. Time taken for blue-black colour to appear

GO ON TO THE NEXT PAGE
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Axes for Question 1 (c¢) (iii)

A

0.006

0.005

0.004

0.003

Concentration of KIO,(mol dm?)

0.002

0.001

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07
Reciprocal time (s7)
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(d) Based on the graph drawn in (c) (iii) on page 8, what deduction can be made about the
effect of concentration of aqueous KI1O, on the rate of reaction?

(2 marks)
(e) Experiment 6 was carried out using Solution X, which contained an unknown concentration

of KIO,. Using the reciprocal time calculated in Experiment 6, determine from your graph,
the concentration of KIO, in this reaction mixture.

(2 marks)
) (i)  State the responding variable.
(1 mark)
(i)  State the controlled variable.
(1 mark)

Total 25 marks

GO ON TO THE NEXT PAGE
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One of the main active ingredients in chlorine bleach is the oxidizing agent, sodium hypochlorite
(NaClO). By adding it to water, the hypochlorous acid (HOCI) is formed according to the equation
below.

NaClO + H,0 — HOCI + NaOH Equation 1

Hypochlorite and chlorine are in equilibrium in water; the position of the equilibrium is pH
dependent and low pH (acidic) favours chlorine.

Cl,+H,0 = H*+ClI +HCIO Equation 2

(a) State ONE use of bleach in the laundering of clothing.

(1 mark)
(b) Define, in terms of oxidation state, the terms ‘oxidizing agent’ and ‘oxidation’.
()  Oxidizing agent
(1 mark)
(i)  Oxidation
(1 mark)
(© Deduce the oxidation number of Cl in the formula, NaClO.
(3 marks)

GO ON TO THE NEXT PAGE
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(d) In Equation 2 on page 10, chlorine gas, Cl, has become a chloride ion, CI-.

()  What is the change in oxidation number of Cl for the process?

(2 marks)
(i)  Is this an oxidation or reduction process?
(1 mark)
(iti)  Describe a simple laboratory test for chlorine gas.
(2 marks)

(e) Amore natural alternative to chlorine bleach is the use of detergents which release hydrogen
peroxide in water. The bleaching action of hydrogen peroxide is also a redox reaction and
is represented by the following equation:

2H,0,(aq) — 2H,0(l) + O,(9)

During one stage of the reaction, H,O,(aq) is converted to H,O(l). Use the changes in
oxidation number to determine whether this is an oxidation or reduction process.

(4 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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Two organic molecules, Compound D and Compound E, are shown below.

H H o H H H H
7 I T
H—C—C—C H—C—C—C—C— OH
|1 Non I
H H H H H H

Compound D Compound E

(@) Compound D inhibits the growth of mould and bacteria and is used as a preservative in
the food industry.

(i)  State the name of Compound D.

(1 mark)
(i)  Identify the homologous series to which Compound D belongs.

(1 mark)
(iii)  State ONE chemical property of Compound D.

(1 mark)

(b) Compound E is present in alarm pheromones that are produced by honey bees.

(i)  State the name of Compound E.

(1 mark)
(i) Identify the homologous series to which Compound E belongs.

(1 mark)
(iii)  Write the general formula for this homologous series.

(1 mark)

GO ON TO THE NEXT PAGE
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(© Compound F and Compound G shown below are hydrocarbons.

H H H H H H H H
I . I T
H—C—C—C—C—H H—T—C:C—T—H

I .
H H H H H H
Compound F Compound G

(i)  State ONE physical property that is common to both Compounds F and G.

(i)  State which compound, F or G, will react with bromine in the dark.

(iii)  Drawthe FULLY displayed structure of the product that is formed from the reaction
in (c) (ii).

Fully displayed structure
(2 marks)

GO ON TO THE NEXT PAGE
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(iv)  Will Compound F burn in air with a clear blue flame?

(v)  Write a balanced chemical equation for the reaction that occurs when Compound
F burns in air.

(2 marks)

(vi)  State TWO properties of hydrocarbons that make them good fuels.

(2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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NOTHING HAS BEEN OMITTED.
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SECTION B
Answer ALL questions in this section.
Write your responses in the spaces provided in this booklet.
() Dilute sulfuric acid is the electrolyte used in car batteries. Remi obtained a sample of this
electrolyte from a car battery and carried out an investigation on it using electrolysis in
the laboratory.

(i)  Define the term ‘anion’.

(1 mark)
(i)  What anions will be present in a sample of this electrolyte?
(1 mark)
(iti)  Draw a clearly labelled line diagram to represent an electrolytic cell.
(4 marks)

GO ON TO THE NEXT PAGE
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(b) During the electrolysis of the acidified water, hydrogen is produced at the cathode. The
equation for formation of hydrogen is:

2H*(aq) + 20 — H,(9)
Calculate the volume of hydrogen gas liberated at STP, if a current of 965 A is passed

through the circuit for 1 hour. (Q =1 xt, F =96 500 C mol?. At STP, 1 mol of gas
occupies 22.4 L)

(5 marks)
(© Remi also wants to purify an impure nickel sample by electrolysis. Suggest how he could

modify the line diagram drawn in (a) (iii) on page 16 in order to achieve this, and state
ONE observation that would be expected.

(4 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
01212020/ JANUARY/F 2016

0121202017




-18 -

(a) State ONE natural source of hydrocarbons.

(b) Plastics are common materials in today’s world and are made from the naptha fraction
obtained from the fractional distillation of petroleum.

List TWO other fractions that can be obtained and state ONE use of EACH fraction.

72101 1 0] o ST
LY
[T =101 1 0] o ST

LY T

(4 marks)

(© Heavy oil fractions with a high carbon content can be subjected to breakdown through
either catalytic or thermal cracking.

(i)  Define the term ‘cracking’.

(i)  How does catalytic cracking differ from thermal cracking?

(2 marks)
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(d) There are two unlabelled flasks on a laboratory shelf each containing a different, colourless
organic liquid. It is believed that one flask contains pentane, and the other butanoic acid.
To determine their identities, dilute sodium hydroxide is added to each flask.

()  Write an equation, using FULLY displayed structures, which summarizes the
expected reactions in EACH case. Identify any products formed.

(5 marks)

(i)  Write a balanced chemical equation for the complete combustion of pentane.

(2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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6. Dry ammonia gas can be produced in a school laboratory.

(a) Identify TWO reagents that are necessary for the laboratory production of ammonia.

(b) Two common drying agents used in the laboratory are calcium oxide and concentrated
sulfuric acid. However, calcium oxide is the preferred choice for drying ammonia gas.

Explain why concentrated sulfuric acid is not used. Include in your answer a balanced
chemical equation.

(3 marks)

GO ON TO THE NEXT PAGE
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(© When gases are prepared in the laboratory, there are three main ways in which they can
be collected:

- Upward delivery
- Downward delivery
- Displacement of water

()  What TWO factors should be considered when choosing an appropriate method
for the collection of gases in the laboratory?

(2 marks)
(i)  Identify ONE of the three methods that is best suited for the collection of ammonia

gas in the laboratory. Explain why EACH of the other two methods would NOT
have been appropriate.

(5 marks)

GO ON TO THE NEXT PAGE
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(d) Hence, draw a labelled diagram of the apparatus which could be used for the preparation
of dry ammonia in the laboratory.
Be sure to identify in your diagram
- where the reagents are placed,

- where the ammonia is dried, and
- where the ammonia is collected.

(4 marks)

Total 15 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.

01212020/ JANUARY/F 2016

0121202022




-23-
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Answer ALL questions.
Write your responses in the spaces provided in this booklet.
1. In this experiment, you will be required to determine the heat produced when magnesium metal
reacts with dilute hydrochloric acid.
You are provided with the following reagents and apparatus:
. A solution of 1.0 mol dm= hydrochloric acid
. A 10 cm length of magnesium ribbon (cleaned)
. A thermometer (0—100 °C)
. Styrofoam cup and Styrofoam lid (with a small hole to insert the thermometer)
. A stop clock
. A measuring cylinder (100 cm?®)
. An analytical balance

The experimental set-up is as shown in Figure 1.

— Thermometer

E Lid

Styrofoam cup

M Hydrochloric acid solution
Magnesium ribbon

Figure 1. Arrangement of apparatus and reagents

GO ON TO THE NEXT PAGE
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Procedure:

1.

Weigh, to the nearest milligram (i.e. £ 0.001 g), the empty Styrofoam cup on the balance
provided and record the mass (W1) in Table 1 on page 7.

Add the 10 cm length of magnesium ribbon to the cup. Weigh and record the mass (W2)
of the cup and ribbon in Table 1 on page 7.

Use the measuring cylinder to measure 50 cm? of the 1.0 mol dm=2 hydrochloric acid.
Place the thermometer in the measuring cylinder with the hydrochloric acid.

Start the stop clock and take the temperature readings every minute for FOUR minutes.
After every temperature reading, record the value in Table 2 on page 7.

On the FIFTH minute, carefully but quickly, pour all of the hydrochloric acid from the
measuring cylinder into the Styrofoam cup with the magnesium ribbon.

Cover the Styrofoam cup with the lid, and insert the thermometer through the hole in the
lid.

Gently swirl the cup continuously and take thermometer readings EVERY minute for the
next five minutes, and record these temperature readings in Table 2 on page 7.

GO ON TO THE NEXT PAGE
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TABLE 1: DETERMINATION OF THE MASS OF THE MAGNESIUM RIBBON

Mass of Styrofoam cup and magnesium ribbon, W2 (g)

Mass of empty Styrofoam cup, W1 (g)

Mass of magnesium ribbon (g)

(3 marks)

TABLE 2: TEMPERATURE READINGS

Time (min) Temperature (°C)

1

2

10

(5 marks)

GO ON TO THE NEXT PAGE
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(a) ()  Calculate the mass of the magnesium ribbon and record the value in Table 1 on
page 7. (1 mark)
(i)  Determine the number of moles of magnesium used in the reaction.
[RAM: Mg = 24.3]

(1 mark)
(b) (1) Using the grid provided on page 9, choose an appropriate temperature scale and
plot the graph of temperature versus time. (4 marks)

(i)  Fromthe graph plotted in (b) (i), determine the minimum temperature, the maximum
temperature, and the temperature change, AT, for the experiment.

Maximum tEMPEFALUIE:  .oeeicieee e st e er e e e s e e s sre e e e r e e e sre e e e snree e s snneas
MiNIMUM TEMPEFALUIE: oo e e e e e r e e s e e e snre e e s snneas

Temperature change, AT: ..ottt e e s
(3 marks)
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(c) (i)  Assuming that the solution in the Styrofoam cup has a density of 1.0 g cm=,

determine the mass of the solution.

GO ON TO THE NEXT PAGE
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(iii)

(iv)

(d) 0

(i)

-10 -

Calculate the heat change for the reaction taking place in the Styrofoam cup.
[Q=m X ¢ x AT; ¢, specific heat capacity of the solution =4.00 J °C* g]

Making use of your answer in (a) (ii) on page 8, calculate the heat change that
would be expected for ONE mole of magnesium ribbon.

Write a balanced chemical equation for the reaction between the magnesium ribbon
and dilute hydrochloric acid.

(2 marks)

Calculate the volume of hydrogen gas (at RTP) that was produced from the reaction
occurring in the Styrofoam cup.

(3 marks)

Total 26 marks

GO ON TO THE NEXT PAGE
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2. You were given an unknown solid, M, which you identified, through a series of tests, to be ferrous
ammonium sulfate. Complete Table 3 below by stating the expected observations that would have
led to the inferences listed for EACH test performed.

TABLE 3: TESTS, OBSERVATIONS AND INFERENCES

Test Observation Inference

(@) Anportion of M was . + Fe?" ions present.
dissolved in 5 cm? of
distilled water and 1 cm?
portions were used for the
following tests. (1 mark)

(b) To the first portion, 2 . » Fe?" ions present.
drops of aqueous sodium
hydroxide were added.

More drops of sodium . « Fe? ions present.
hydroxide were added
until in excess.

The resulting mixture was | ¢ * NH, gas liberated, therefore
then warmed and any gas NH,* ions present.
liberated was tested with
damp red litmus paper. (3 marks)
(c) To the second portion, . » Fe?" ions present.

2 drops of aqueous
ammonia were added.

More drops of aqueous . « Fe?" ions present.
ammonia were added until
in excess. (2 marks)

(d) To the third portion, a . * CI,Br, I ions absent.

drop of silver nitrate
solution was added

followed by aqueous
ammonia. (1 mark)

(e)  To the fourth portion, . + HCO, and CO, absent.
dilute nitric acid was
added. Any gas liberated
was tested with lime

water. (1 mark)
(f)  To the fifth portion, . * SO, or SO, present.

agueous barium nitrate
was added.

To the resulting mixture, . « SO 42‘ present.
dilute nitric acid was

added. (2 marks)

Total 10 marks

GO ON TO THE NEXT PAGE
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MistiCleen and Freshalwaze are two liquid laundry detergents, manufactured by the same
company, which may have been bottled incorrectly. MistiCleen is known to be a soap detergent
and Freshalwaze is known to be a soapless detergent.

You have been provided with samples of the two laundry detergents and have available to you the
following reagents:

. Distilled water

. Solid calcium carbonate
. Solid calcium chloride

. Solid iron(II) sulfate

. Solid magnesium sulfate
. Solid zinc chloride

Plan and design an experiment to determine whether these two detergents have been bottled
incorrectly. The aim has been provided for you.

AIM: To distinguish between soap and soapless detergents using the method of ionic precipitation.
In your response, include the following:
(@) Hypothesis

(b) The required reagents from the list provided

GO ON TO THE NEXT PAGE
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(c) Procedure

(d) Apparatus

(e) Variables to be controlled

0) Data to be collected

01212032/JANUARY/F 2016

0121203213
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(9) Discussion

(2 marks)

Total 12 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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SECTION A
Answer ALL questions.
Write your answers in the spaces provided in this booklet.
Do NOT spend more than 30 minutes on Question 1.

(a) A group of students was required to carry out an experiment in order to determine the
melting point of an unknown solid, A. The apparatus was set up as shown in Figure 1.

Thermometer
Boiling tube —,'
with unknown
solid A

\/

—— Beaker with water

Tripod

Bunsen burner

Figure 1. Diagram of apparatus set-up

Using the Bunsen burner, the water was heated to 80 °C. The Bunsen burner was turned
off and temperature readings were recorded EVERY minute for 10 minutes.

GO ON TO THE NEXT PAGE
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Figure 2 shows some of the thermometer readings recorded during the experiment.

I 70 60 60 50

Time: 1 min 2 min 5 min 7 min
60 50
50 40
Time: 8 min 9 min

Figure 2. Thermometer readings

GO ON TO THE NEXT PAGE
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(i)  Complete Table 1 by inserting the thermometer readings from Figure 2 (page 5)
at the appropriate times.

TABLE 1: RESULTS OF EXPERIMENT

Time Temperature
(min) (°C)
0 80
1
2
3 65
4 65
5
6 64
7
8
9
10 48

(4 marks)

(i)  Using the data from Table 1, plot the graph of temperature versus time on the grid
provided in Figure 3 on page 7. Five points have already been plotted for you.

Draw a smooth curve through the points to complete the cooling curve for A.
(5 marks)

GO ON TO THE NEXT PAGE
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Figure 3. Cooling curve of A
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@iv)

(V)

(vi)

(vii)

01212020/F 2016
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List the THREE states of matter.

(2 marks)

Based on information from the graph plotted in (a) (ii), state the melting point of

From the graph plotted in (a) (ii), identify the time range during which there should
be a mixture of liquid and solid in the boiling tube.

State ONE precaution, other than wearing safety apparel, which should be taken
during this experiment to avoid injury to the face or hands.

GO ON TO THE NEXT PAGE

*7Barcode Area”™*”
Sequential Bar Code




-9-

(viii)  Complete Figure 4 by drawing the arrangement of the particles of A at 0 min and
10 min. Use e (one dot) to represent a particle. (2 marks)

Particles of A at 0 min Particles of A at 10 min

Figure 4. Particles of A

GO ON TO THE NEXT PAGE
01212020/F 2016

*7Barcode Area”™*”
Sequential Bar Code




(b)

-10 -

In another experiment, the group of students was given another unknown solid, B, and

asked to identify it. They performed a series of tests and made some observations which
are recorded in Table 2. Complete Table 2 by inserting the appropriate inferences.

TABLE 2: RESULTS OF TESTS ON UNKNOWN SOLID, B

(8 marks)

Test

Observation

Inference

(i)

Place a small portion of
solid, B in a test tube and
heat strongly using a Bunsen
flame.

* A reddish brown gas
evolved

(i)

Dissolve the remainder

of B in about 10 cm? of
distilled water, stir, then
filter. Collect the filtrate
and divide it into three
equal portions for use in the
following tests.

(1 mark)

(iii)

To the first portion of the
filtrate from (b) (ii), add
NaOH solution slowly until
in excess.

* White precipitate formed

¢ Soluble in excess

(2 marks)

(iv)

To the second portion of
the filtrate from (b) (ii), add
aqueous NH, slowly until in
excess.

* White precipitate formed

Insoluble in excess

(2 marks)

(v)

To the third portion of the
filtrate from (b) (ii), add
aqueous KI.

* Yellow precipitate formed

(lonic equation required)

(3 marks)

01212020/F 2016

Total 25 marks
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NOTHING HAS BEEN OMITTED.
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(@) Distinguish between an “oxidizing agent’ and a ‘reducing agent’ in terms of electron gain
or loss.

(2 marks)

(b) Jaden carried out some tests and recorded the observations in Table 3 below. Use the
information in the table to answer the questions that follow.

TABLE 3: OBSERVATIONS

Test Observation

An aqueous solution of C was
added to acidified potassium
manganate(V11).

Potassium manganate(V11)
solution changed from purple to
pale pink.

An aqueous solution of C was
added to a solution of potassium
iodide.

Potassium iodide solution changed
from colourless to brown.

A strip of iron was placed into an

Blue solution faded and brown

aqueous solution of copper(ll) deposits settled.
sulfate.
4 A strip of silver was placed into Solution remained blue.
an aqueous solution of copper(ll)
sulfate.

(i)  State an oxidizing agent that is NOT mentioned in Table 3.

(i)  Identify whether Solution C is acting as an oxidizing or reducing agent in
Test 1 and Test 2.

Test 1:

(2 marks)
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(V)
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With reference to oxidation states, explain EACH of your answers in (b) (ii).

Test 1:

(4 marks)

Write an ionic equation (with state symbols) for the reaction which took place in
Test 3.

(2 marks)

With reference to the electrochemical series, explain the difference in observations
between Tests 3 and 4.

(4 marks)

Total 15 marks
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(a) Define the term ‘structural isomerism’.

(2 marks)
(b) Compound P, H,C=CHCH,CH,CH_, is a hydrocarbon.
(i)  State the name of Compound P.
(1 mark)
(ii)  State ONE physical property of Compound P.
(1 mark)
(iii) ~ State ONE chemical property of Compound P.
(1 mark)

(iv)  Draw the FULLY DISPLAYED structural formulae of Compound P and ONE of
its isomers.

Compound P Isomer of Compound P

(4 marks)
GO ON TO THE NEXT PAGE
01212020/F 2016

*7Barcode Area”™*”
Sequential Bar Code




-15 -

(c) Compound P reacts with hydrogen gas in the presence of a catalyst to form Compound Q.

(i) Draw the FULLY DISPLAYED structure of ONE BRANCHED isomer of
Compound Q.

(2 marks)
(if)  State ONE physical property of Compound Q.

(1 mark)

(d) The following diagram shows the structure of Compound R.

OH
HC — CH, — CH, — CH — CH,
Compound R
State the name of Compound R.

(1 mark)

(e) State the conditions required for the dehydration of ethanol.
(2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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SECTION B
Answer ALL questions.

4, (a) Graphite and diamond are two allotropes of carbon. Define the term ‘allotrope’. Illustrate
your answer by drawing the lattice structures for both diamond and graphite.

Diamond Graphite

(6 marks)

GO ON TO THE NEXT PAGE
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(b) Like metals, graphite can conduct electricity but diamond cannot conduct electricity.

(1)  Describe the bonding present in metals.

(2 marks)

(i)  Explain, in terms of bonding, why graphite conducts electricity but diamond does
NOT conduct electricity.

(2 marks)

GO ON TO THE NEXT PAGE
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(© Sodium chloride and calcium oxide both have similar giant ionic crystalline structures
with high melting points. However, the melting point of calcium oxide is higher than that
of sodium chloride. Sketch the lattice structure for sodium chloride and suggest why its
melting point would be lower than that of calcium oxide.

(5 marks)

Total 15 marks
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5. (a) Methane, CH,, is the simplest hydrocarbon known to man.

Identify the type of bonding present in methane. State a reason for your answer.

(3 marks)

(b) Methane, like other alkanes, is generally unreactive. However, under certain conditions,
it can undergo reactions with chlorine, Cl,, forming carbon tetrachloride, CCl,.

()  Write a balanced equation for this reaction.

(2 marks)

(i)  State the type of reaction taking place and identify the reaction conditions.

(2 marks)

GO ON TO THE NEXT PAGE
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(© Identify and draw the structural formulae of the alkene and the acid from the list of molecular

formulae given below.

C,H,, C,H C,H.O C,H, O

4 '8 4" 107 4 g~ 4" 10

Alkene: Acid:

(4 marks)

(d) For EACH of the following pairs of compounds, identify a test that can be used to distinguish
between them. In your answer, include the expected observation(s).

()  Analkane and an alkene

(i)  Analkane and a carboxylic acid.

(2 marks)

Total 15 marks
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6. (@) The Caribbean islands are known for their many resources. For example, the ore of

aluminium is found in Jamaica and Guyana.

(i)  Briefly describe the extraction of aluminium from its named ore. Include in your
description ONE ionic equation.

(5 marks)
(i) Although aluminium ore is mined in the Caribbean, the extraction of aluminium

usually takes place in other countries. Suggest ONE reason why it may be difficult
to extract aluminium in the Caribbean.

(2 marks)

GO ON TO THE NEXT PAGE
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(b) An alloy can be described as a “mixed metal solution’. Aluminium forms an alloy with
magnesium that is used to make aircraft.
Identify this alloy and suggest why it is better to use it, rather than the pure metal, in the
manufacture of aircraft.
(5 marks)
(c)

“Some metals can be useful to man but yet harmful to the environment.” Comment on
this statement with reference to mercury.

(3 marks)

Total 15 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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Answer ALL questions.
1. €)) At one time, sodium carbonate was widely used as the active ingredient in water softeners.
It reacts with hydrochloric acid according to the following equation:
Na,CO, (aq) + 2HCI (aq) — 2NaCl (aq) + H,0 (I) + CO, (9)

You are required to determine the mass of hydrated sodium carbonate present in a water
softener, * Super Softee’, using the following procedure.

You are provided with the following reagents:

Solution A: This is a 1.0 dm? *Super Softee’ solution.

Solution B: This is a 0.10 mol dm=2 solution of hydrochloric acid.
Methyl orange indicator

Procedure:

1. Rinse and fill your burette with Solution B.

2. Pipette 25 cm? of Solution A into a conical flask and add 3 drops of methyl orange
indicator.

3.  Titrate the contents of the conical flask from (2) with Solution B from the burette.

4.  Repeat the experiment until you receive consistent results but do NO MORE than
4 titrations.

Results:
(1)  Record your volume readings to 2 decimal places in Table 1 below.

TABLE 1: TITRATION RESULTS FOR SOLUTION AWITH SOLUTION B

Burette Readings (cm?®) 1 2 3 4

Final volume

Initial volume

Volume of Solution B used

(10 marks)
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(i)

(iif)

(iv)

(V)

(vi)

(vii)

01212032/F 2016
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Indicate the titration volumes you will use to obtain the average titration volume
of Solution B used in the experiment.

(1 mark)

Hence, determine the average volume of Solution B that is required to react with
25 cm? of Solution A.

Calculate the number of moles of hydrochloric acid (Solution B) used in the
titration.

(1 mark)

Calculate the number of moles of the active ingredient, sodium carbonate, in the
25 cm? of Solution A.

Calculate the number of moles of the active ingredient, sodium carbonate, in the
1 dm? of Solution A.

Calculate the mass of the active ingredient, hydrated sodium carbonate, in
Solution A.
[The molar mass of hydrated sodium carbonate is 286 g mol=.]

GO ON TO THE NEXT PAGE
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(b) Sample C is a single compound. You are to identify the cation and anion present in C
by carrying out the tests as described in Table 2 below. Record your observations and
inferences in the spaces provided.

TABLE 2: RESULTS OF TESTS ON SAMPLE C

Test

Observation

Inference

(i) Dissolve the sample of
solid, C, in 10 cm? of
distilled water and note
colour of solution.

(ii) If solid does not
completely dissolve, filter
and divide the filtrate into
three portions.

(ii1) To the first portion, add
aqueous sodium hydroxide
dropwise until in excess.

(1 mark)

(2 marks)

(1 mark)

(1 mark)

(iv) To the second portion
of the solution, add
aqueous ammonia solution
dropwise until in excess.

(2 marks)

(1 mark)

(v) To the third portion of the
solution, add three drops of
aqueous solution of barium
nitrate, followed by dilute
nitric acid.

(2 marks)

(1 mark)

01212032/F 2016
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2. (a) The solubility of a solid in water is affected by different factors including temperature.
A student performed an experiment to investigate the solubility of a solid, D in water at

various temperatures. The results of this experiment are recorded in Table 3.

TABLE 3: DETERMINATION OF THE SOLUBILITY OF D AT VARIOUS TEMPERATURES

Temperature at
Experiment Mass of D Volume of Water | which Crystals Solubility of D
Number (g) (cm?®) Reappear (g/100 g water)
(*C)
1 15 10 71 150
2 15 12 66
3 15 14 61
4 15 16 56
5 15 18 51
6 15 20 45 75

(i)  Complete Table 3 by calculating the solubilities of D (g/100 g water) using the
following formula:

mass of D
Volume of water

Solubility of D (g/100 g water) = x 100
Assume 1 cmiwater=1g¢
Record your values to the nearest whole number. (2 marks)

(i) Using the grid provided in Figure 1 on page 9, plot a graph of the solubility of
D (g/100 g water) against temperature (in °C). Draw a smooth curve through the

(iii)

points.

(5 marks)

What deduction about the solubility of D can be made from the graph you have

drawn in (a) (ii)?

(1 mark)
(b) In order to safely carry out the experiment, suggest the best method for heating the solution
of D.
(1 mark)
Total 9 marks
GO ON TO THE NEXT PAGE
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Figure 1. Solubility curve of Solid D
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3. You are provided with the following reagents:
. 0.1 mol dm of magnesium sulfate solution
. 0.1 mol dm™3 copper(ll) sulfate solution
. 0.1 mol dm2 iron(ll) sulfate solution

. Equal lengths of metal strips labelled X, Y and Z which are believed to be magnesium,
copper and iron

You are required to design an experiment to identify the metals X, Y and Z. The aim and hypothesis
are given below.

Aim: To identify metals X, Y and Z based on their displacement reactions.

Hypothesis: A metal higher in the reactivity series will displace a metal lower than itself in the
reactivity series from a solution of its salt.

Your answer should include the following:

(@) Procedure

(3 marks)

GO ON TO THE NEXT PAGE
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(b)

(©)

(d)

Apparatus/materials required

-11 -

Format for Table of Results
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(e) Discussion of results in relation to aim and hypothesis

(2 marks)

Total 12 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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