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SECTION A
Answer ALL questions.

DO NOT spend more than 30 minutes on Question 1.

Marcus was asked to design an experiment to investigate how the solubility of potassium nitrate

1.
(KNO,) varied with temperature.
“It is known that potassium nitrate is soluble in water but not soluble in pentane.”
(a) Explain why the statement above is true.
................................................................... i
The procedure that Marcus used to carry out the experiment to investigate how the solubility of
potassium nitrate (KNO,) varied with temperature is outlined below.
Procedure
—  Exactly 100 cm? of distilled water was measured and poured into a clean, dry 250 cm® beaker.
— The beaker with the water was weighed and the mass recorded in Table 1, on page 6.
—  While maintaining the temperature at 10 °C, solid potassium nitrate was added slowly, with
stirring, until no more salt dissolved.
—  The beaker with the salt solution was weighed and the mass recorded in Table 1, on page 6.
—  The experiment was repeated with six different 250 cm? beakers while maintaining temperatures
of 20 °C, 30 °C, 40 °C, 50 °C, 60 °C and 70 °C.
GO ON TO THE NEXT PAGE
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Figure 1 shows the reading on the balance for the mass of the beaker and salt solution, in grams,
tor each corresponding temperature.

150

140 \ 160 —

Temperature 10 °C

150
_ 140 / 160
Temperature 20 °C Temperature 30 °C
|
170 170
160 Ne 180 160 i 180
Temperature 40 °C Temperature 50 °C
190 210
180 &7 200 200 e—"220
Temperature 60 °C Temperature 70 °C

Figure 1. Mass of beaker and salt solution in grams for each corresponding temperature
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(M For EACH temperature shown in Figure | on page 5, record, in Table 1, the corresponding
mass of the beaker and the salt solution.

TABLE 1: MASS OF POTASSIUM NITRATE SOLUTION
AT VARYING TEMPERATURES

Temperatare | et | | amiSat | MamorSan
Water (g) Solution (g)

10 110 146 36

20 110 148

30 110

40 110

50 110

60 110

70 110

(5 marks)

(c) For EACH temperature in Table 1, calculate the mass of potassium nitrate that was

dissolved in the beaker of water and record the value in the space provided. The first one

has been completed for you.
(3 marks)

(d) Using the axes provided in Figure 2 on page 7, plot a graph of the mass of salt dissolved
(solubility) against temperature and draw a smooth curve. (5 marks)

GO ON TO THE NEXT PAGE
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Figure 2. Mass of salt dissolved (solubility) against temperature
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1 leing vounr geaph,

(1) describe how the olubility of potassium nitrate varies with temperature

(2 marks)

(1) determine the solubility (in grams per 100 ¢cm’) of potassium nitrate at 65 °C.

ssssssnsbaasnaa e e e ey T T PR PR L PR LA L LR S A bbb e A b

brannans Basassnsnns sressessssssrRatersernany P Rt e L L

(1 mark)
Using your answer in (¢) (ii), calculatethe mass of potassium nitrate that will be
precipitated out from the solution, if the solution is then cooled down to 35 °C.

B P semennn T T T T T T T T T T T T T T
I L T T T T T T R L T e R R R
L T T T R L L L L T e LR R LR bRl
B T L L L bbbl
T T T T T T L L L LT R R

B L L R L R R R L R LR ) D T R bbb

(2 marks)
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(2)

Calculate the concentration (mol dm ') of a saturated solution of potassium nitrate at
ISCCO(RAM:K = 39, N = 14,0 = 106),

I T e

L T e Fredrrerserrasannanny

sesecanstssesines

fassansereenasRsassean

B T R L L L

D T T T T L L L L Lt

B T T T T Lt

T T P T T Ty eeessssnrrrerene

AR IR S AT R IrsRs e idRsddR e

sesassssNNsIINEINEIISIEIREEE

T T L T R R T LR L LS
T L T L L T T T T T T T e e L L Lt

B T T T LI L L T T T T T T T T e L L e AL ]

(4 marks)

Total 25 marks
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WAy and 7 are foan edemente found in the periodic table. Their positions in |
ity relntion 1o the elemente sodionem (Na) and chlorine (C1) are shown in Figure }

-

he periodic 1abl

- i
No w Cl Z _
x v ﬁ
Figure 3. Selected elements of the periodic table
(a) State how the elements in the periodic table are arranged.
(1 mark)
(b) Using the elements W, X, Y and Z from Figure 3 above,
(i)  state the pair of elements found in the same period
(1 mark)
(i)  identify the elements in Group 2
(1 mark)
(iii)  wtate which element in Group 2 is more reactive

(1 mark)

GO ON TO THE NEXT PAGE
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(iv)  write a balanced chemical equation, including state symbols, for the reaction
between Ilement X and dilute hydrochloric acid.

(3 marks)

(c) Sodium and chlorine are pure substances. However, they are found combined in sodium

chloride which dissolves in water to form a mixture.

(i)  State the difference between a mixture and a pure substance.

N e aa e a s NN e aa e e aaa e aaaleaeeaeieanE el sea et Re eIl siisssllsIEsNsIRssEssIsIssssERIRRErrIT ISR essseRasnEE

h e e 88 8888888888000 08NEaNENN0IaeEN00RaEtEEEeaaet e etitEEesItItIRIeiedseesesasassNIssIINN ISR TrrserRsrsssseessissannnn

........ s mameeettanneananneseaabeasase e niateiantaseiEEsEEessidsletIeNINNEIINIeeNssrEiisRersssresessEsEEEINNIsETRERRT TRy

T T e L r L T L L R Rt L bbbl

(2 marks)

(i)  State TWO other examples of a pure substance.

O T L T T T T T D T b
T T T T L L T T T T bbbl bbbt

T L L L L L e R LR Rl bbb bbb

(2 marks)

(iii)  Name the type of mixture formed when sodium chloride is dissolved in water.

T T T T L L L Ll L L L LI et

T T T T L L L L L L L )

(1 mark)

(iv)  Identify a separation technique that can be used to remove the sodium chloride
from the water,

T T T L T T T T T T T

T L T P T T T TP T ey

(1 mark)

GO ON TO THE NEXT PAGE
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(d) Another salt of chlorine, silver chloride, does not dissolve in water.

(i)

(i)

Name the type of mixture formed when a small quantity of silver chloride is added
to a beaker of water.

sasssssennnns L R R R ] teens

sesssiesaBsaaRRRRIRatannnEnS L L L L P PR T P L L E R R LR Y] wesaaas Srasssassseseseerrrrrraan,,,

Suggest a separation technique that can be used to remove the silver chloride from
the beaker of water.

Total 15 marks
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3. Figure 4 shows Compound A, a hydrocarbon, which is often produced from the cracking of
petroleum fractions obtained through the distillation of crude oil.

[ R R R

H—C—C—C—C—(C—C—H

H H H H H H

Figure 4. Compound A, a hydrocarbon

(a) (i)  Define the term ‘cracking’.
TV TGS =
(ii)  State ONE type of cracking that can be used to make hydrocarbons.
ssssssagrsessslanT I s R R R R e
GO ON TO THE NEXT PAGE
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(M (1 Ligt THREE general characterigtics of a homologous series.

(3 marks)

(i)  Name the homologous series to which Compound A belongs.

(1 Eu..rv,

(i)  Write the general formula for the homologous series to which Compound A belongs.

............ B L L Lt Rt

D T T T T T T T e P e L R L L DL Rt bl

(iv)  Write the molecular formula for Compound A.

e e T R T e bbb bbb bbb bbbt il

---------------------------------- RS IR RN R R R IR EE R RR R Rs sl sl s s sttt

GO ON TO THE NEXT PAGE
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(©) (i) Inthespace provided below, draw the FULLY displayed structure of TWO structural
isomers of Compound A.

Isomer 1

Isomer 2
(4 marks)

(ii)  State the names of the TWO isomers drawn in (c) (i).
Nime: of Iiomer | sunsssennimisnaiinosiatisisaittmatnaainnin

Naine of Isomer Zruniisaiao i i s s i i
(2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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SECTION B

Answer ALL questions.

4. Figure 5 are circuit diagrams which shows the apparatus that was used to conduct an investigation
to determine which materials are conductors or non-conductors (insulators) of electricity.

Key is a good conductor. Wood is a non-conductor (insulator).

Figure 5. Circuit diagrams

(a) The following materials were tested: copper coin, plastic, glass, aluminium can. Complete
the table below by classifying the materials as conductors or non-conductors (insulators).
An example has been completed.

Conductor Non-conductor (insulators)
Key Wood
(2 marks)
GO ON TO THE NEXT PAGE
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(b) Figure 6 shows an electrolytic cell which is used to test a dilute aqueons solution of sodium
chloride,

(M)

(i)

Figure 6. Electrolytic cell

State ONE way in which the conduction of electricity in the solution of sodium
chloride is different from that in the copper coin.

..... LT e e PR T R R L LR R LR LR Sl bbb bbb bbbttt
B P P T E PP P PP PP TP teesssssesensssassasnssTaTERansasssennEy sesssssssnmsssasesnnsane sssssssssssssssrerannsses
............................................. T T T e b R bbbttt

(2 marks
State which electrode in Figure 6 is the cathode and which electrode is the anode.
CALNOME ...everrerviensrcrsesersesserssssssssssmanisrssssesstssssssstesssssisssasssstssssssssssssssssssscsstessassassanss

i [T T T L e RARR

(2 marks)

Write balanced half equations to show the substances produced at the cathode and
the anode.

1,717 | T T —————————errepspreprerpness

MR - o e TR R D T P T RS ARS AR sA RA RS

(4 marks)

GO ON TO THE NEXT PAGE
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Calculate the volume of hydrogen produced (measured at room temperature and
pressure — rtp) during the clectrolysis of dilute aqueous sodium chloride if a current of
1.0 amp was used for 30 minutes. [F =9.65 x 10* C mol'! (or 96500 C mol™') and the
molar volume of a gas at rtp = 24 dm?® mol™'.]

T LT e e AR T R E L EAR R R L LUt L L L e L L e L L e LRI
T e e R R L L L L L LT
aasaanes

A T T X T T L RN L L L LR T

e T T T T L R TR TR L L L L R bbbttt

e e e LR R L LR L R R e Rt e A e
T T T L LT R L R R P T TR T TR AT L C P E T AR R LTRSS L AL S LR AL AL AL AL AR
G Y T YT TR T T L R Tttt e e e e e T T U XN RR R LR R DR LA LA R A AL LAl Attt bttt e L
T T e e T T T T TR LR R S L LR AL ARt AL bbb bbb bbb

e e R e a e E e a e e e e e e E NI aa e et iNERE R I eI eTIesaa RN TNl REe R Rs RIS sR s satsstsassaRsarTaRsss

R T T T T L LRt R L LR Rt L]

(5 marks)

Total 15 marks
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Figure 7 shows the fully displayed structures of Compound B and Compound €, which are from
different homologous series

non H W o
|

H—C—C—0—1 H—C—C—C—0~—H

|| ||

H H H H
Compound B Compound C

Figure 7. Fully displayed structures of Compound B and Compound C

(a) (1) State the name of Compound B and Compound C.
Compound B ................ R resdreri st wesss s s

COMPOUNA & soviivimmvmisrsisssssins R m— R ST PRI

(i)  State the functional group present in Compound B.

sssssssssssssssssssstREs RN ERREERTRRRRRETReee sessnnsssassan T L T T AP sssssssccscnssnnn

sessssssssasseeeasnreenssiessseRRRIRIRRIRS ssssssssssnisanasenRssastsntsans sssssnsssssssnsnnnssnnnnnn PO sesssssssnarnnnnns -

(b) Which of the two compounds, B or C, is more soluble in water?

T rrmeerrrrrrrr T T T T L LR L L L e b i .-

T L e sssccsans

GO ON TO THE NEXT PAGE
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(c) Compound B is made during wine production using yeast.

(1)

(i)

(iii)

Name the process used to make Compund B.

T T I L L L T T T T T e R R R P R L P R R L AR LA R bbb bbb veaa

(1 mark)
Describe the purpose of yeast in the production of wine.

(2 marks)

Write a balanced chemical equation, including state symbols, to show how
Compound B can be made during the production of wine.

messssssresssasssnsanennanentany T T T e L L P Gessessssssssassernsrnnsnane

GO ON TO THE NEXT PAGE
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Compound D and water are formed from the reaction between Compound B and
Compound C.

T

(ii)

Draw the FULLY displayed structure of Compound D.

(2 marks)

Compound D can be used in the production of polymers. Define the term
‘polymer’.

B T T T T T T T e T L Lttt
T e e L L L L L Ll bbb bbbl

P T T L L L L L L T T R TR T T T T T T T T NI N TN T T T T L T T PP YTy

T T P T T R TP PPy

(2 marks)

State the type of polymerization that Compound D engages in.

P L T T D D Y

L T T T R LR R T T T T T T T I T IeT I I

(1 mark)

Total 15 marks
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(4

(4ii)

()

Qomte the Fuill pomense foor € T ¢

Ciive » nmed examiple of a CFC and state its formula.

(2 marks)

Crive the formula of a molecule with which CFCs react in the environment.

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

In many Caribbean countries, the use of CFCs as acrosol propellants is considered
harmful 1o the environment. Hence, CFCs have been restricted in aerosol
propellants or banned. Explain why CFCs are harmful to the environment.

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

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

GO ONTO THE NEXT PAGE
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(h)

7

Chlorine is a gas that has many uses

()

(i1)

(111)

(iv)

State ONI use of chlorine gas.

(1 mark)
State a laboratory test that can be used to identify chlorine gas.

[ T L L LT TRy B e sesrsssrsssasnnanay

R L T T T T R L L L T e L LR L S

(1 mark)

A student reacts chlorine gas with aqueous potassium iodide to produce aqueous

potassium chloride and a solid. Write a balanced equation, including state
symbols, for the reaction.

R T P T T L L L bt
D T L T L b

T e T L L L Ll bbbl

(3 marks)

From the balanced equation in (b) (iii), deduce whether chlorine is acting as a

reducing or an oxidizing agent by showing the changes in the oxidation states of
chlorine.

N RN NI E ISR E eI eI RN Iea e RN s ssINREE IR RRRSsRRERLRLRRR TR RSRSS
T T TR L e L L e L L L R LRttt

T T T T T L R R R R R L bbb bbb bbbl

(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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