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SECTION A

Answer ALL questions.

DO NOT spend more than 30 minutes on Question 1.

1. Hydrogen peroxide (H,0,) decomposes to produce oxygen and water in the presence of potassium
iodide (K1), a catalyst. The effect of the concentration of the hydrogen peroxide (H,0,) on the rate
of reaction was investigated.

For each experiment, the concentration of the hydrogen peroxide (H,0,) was changed and the
time taken for the hydrogen peroxide (H,0,) to decompose was measured using a stop clock as
shown in Figure 1.

Experiment 4 Experiment 5

Figure 1. Time taken for hydrogen peroxide (H,0,) to decompose

GO ON TO THE NEXT PAGE
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(@) (i) Define the term ‘rate of reaction’.

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

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

(1 mark)
(i) Define the term ‘catalyst’.
................................... (2 ;;la;-i(s)
GO ON TO THE NEXT PAGE
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) For EACH experiment shown on the stop clocks in Figure 1 on page 4, record, in

Table 1, the time taken for the hydrogen peroxide (H,0,) to decompose.

TABLE 1: THE EFFECT OF THE CONCENTRATION OF HYDROGEN

PEROXIDE ON THE RATE OF REACTION

Concentration ?f Time Rate of l.leaction
Experiment Hydrog:llzl(;:eroxnde ©) (1/(’IS‘ fll;le)
(mol/dm?®)
1 0.10 | e | e
2 0.15 | e [ e
3 020 e | s
4 0.25 e | s
5 030 e | e
(5 marks)

(c) Complete Table 1 by calculating the rate of reaction (
for EACH of the experiments.

), to three decimal places,
(5 marks)

Time

(d) Using the axes provided in Figure 2 on page 7, plot a graph of rate of reaction versus
concentration of hydrogen peroxide (H,0,), from the information in Table 1. Draw the
line of best fit through the points. (5 marks)

GO ON TO THE NEXT PAGE
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Figure 2. Graph of rate of reaction versus concentration of hydrogen peroxide (H,0,)

GO ON TO THE NEXT PAGE
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(e) Using your graph,

(i)  describe the relationship between the rate of reaction and the concentration of the
hydrogen peroxide (H,0,)

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

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

(ii)  determine the concentration of the hydrogen peroxide (H,0,) given that the rate
of reaction is 0.045 s™.

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

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

® Calculate the mass of the hydrogen peroxide (H,0,) present in the concentration identified
in (e) (ii). [Molar mass, H,0, = 34.01 g/mol]

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

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

(1 mark)

(2 Write a balanced chemical equation, including state symbols, to show the decomposition
of hydrogen peroxide (H,0,).

(3 marks)

Total 25 marks

GO ON TO THE NEXT PAGE
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2. (a) At atmospheric pressure, water exists in three states of matter while carbon dioxide exists
in only two states.

(i) List the THREE states of matter in which water can exist.

---------------------------------------------------------------------------------------------------------------------------------
§80800 000080000 e8004850 8000000800000 09000 0000800000000 nssTIIttlETeT0s00NseaeessioenveeeNrIreo0eeetlPINIReatRItEIIRINIIIIRLS

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

..................................................................................................................................
.................................................................................................................................
.................................................................................................................................
..................................................................................................................................
.................................................................................................................................
P T T T T T T L R R Y R TR RN YY)
..................................................................................................................................
.................................................................................................................................
.................................................................................................................................

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

(3 marks)
(iii)  Name the process which occurs when carbon dioxide changes from one state to
another.
(1 mark)
GO ON TO THE NEXT PAGE
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(iv)  Describe how the arrangement of the carbon dioxide particles changes as carbon
dioxide undergoes the process named in (a) (iii).

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

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

(2 marks)
(b) Using appropriate diagrams, illustrate the lattice structure of sodium chloride crystal and
the giant molecular structure of diamond.
Sodium chloride Diamond
(3 marks) (3 marks)
GO ON TO THE NEXT PAGE
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(©) In solution, two metals, A and B, form A* and B** ions respectively. Metal A displaces Fe
from a solution containing Fe?* ions but Metal B does not.

Write a balanced ionic equation to show the reaction between Metal A and Fe*" ions.

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

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

Total 15 marks

: GO ON TO THE NEXT PAGE
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3. Figure 3 shows the fully displayed structures of three compounds, A, B and C, which are from
different homologous series.

H H H H H H H H H
N |l 0 |
H—C—C—C—C—C—H H—C—C—C H—C—C—OH
[ T T | | Nom ||
H H H H H H H H H

Compound A Compound B Compound C

Figure 3. Fully displayed structures of Compound A, Compound B and Compound C

(a) State the homologous series to which Compounds A and B belong.

CoMPOUNT A .ottt st sab s s s e raaa s se s e s b st e s s s aaseesesebnbens
ComPOoUNd B ..ottt s
(2 marks)
()] Compound C burns with a blue flame in oxygen. Write a balanced equation for this
reaction.
(2 marks)
(c) State which of the two compounds, A or C, is more soluble in water. Give a reason for
your answer.
More soluble compPOUNd .......coooviiiiiiiiiniiiniiiiiiiee sttt s e
REASON ittt s e e e s s s enetne e e e s eeessssasnrene
(2 marks)
) State whether Compound B or Compound C would react more vigorously with sodium
metal and give a reason for your choice.
More reactive COMPOUNA: ....covuiiiiiiieiiieiirteereecitee e e e esreeereesteeeee s serre s b eessr e neesstssntreneses
REASOMN! .ottt sttt e e et s e e st e an e e ae e raesensrenneen
(2 marks)
GO ON TO THE NEXT PAGE
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(e) Write a balanced equation for the reaction of Compound C with sodium metal.

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

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

® Describe ONE test that could be used to identify the gas that is produced in the reaction
of Compound C with sodium metal.

e s e et esaetesas s sesatestesertotasstetoseeete e eteaesiereseeesesaeessatieeaianteseseeseeireetieatieslteeseesetetsIioensIntesrIatststteenIettS
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

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

GO ON TO THE NEXT PAGE
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(2) Compound B and Compound C react together in the presence of a catalyst to form
Compound D.

(i)  State the name of the catalyst.

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

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

(ii)  Draw the FULLY displayed structure of Compound D.

(2 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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SECTION B
Answer ALL questions.
(a) Sulfur and magnesium are two elements in the same period of the periodic table. The
different properties of the oxides of these elements are presented in Table 2.
TABLE 2: PROPERTIES OF OXIDES
Oxide of Sulfur Oxide of Magnesium

State Gas Solid

Melting Point (°C) =72 2852
(i) With reference to bonding, explain the difference in melting point between the

oxides of sulfur and magnesium.
(6 marks)
: GO ON TO THE NEXT PAGE
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(i)  Explain whether the oxides of sulfur and magnesium will conduct electricity and,
if so, under what conditions.

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

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

(4 marks)
GO ON TO THE NEXT PAGE
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(b) Figure 4 is a partial diagram of the apparatus a group of students intend/propose to use
to investigate whether ethanol, aqueous ammonia and aqueous lead(I) nitrate would
conduct electricity.

Battery

Figure 4. Partial diagram of apparatus
(i)  Complete the diagram in Figure 4 in order to make it a circuit that is suitable for
achieving the aim of the experiment. (2 marks)

(ii)  Classify the three substances to be investigated (ethanol, aqueous ammonia and
aqueous lead(IT) nitrate) EITHER as conductors OR non-conductors.

CONUAUCTOTS vvvvuneeeeeneesesneeaeessanssesssussesusssssossssssessssassssrsssssnssssssssssessssssnseessbossorssnssssssnsasses
TN OTI-COTIAUCTOTS +unneeieerevrnneeeeeaenseeessersessssssesssrsssssssssessssnsssssessssserrasesssssnnnrerssssssssasses
(3 marks)
Total 15 marks
GO ON TO THE NEXT PAGE
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5.

(a) Anaerobic fermentation occurs when yeast is used in the production of wine.
(i)  Define the term ‘anaerobic fermentation’.
(2 marks)
(ii)  State ONE reason why high temperatures are NOT suitable for anaerobic
fermentation.

(1 mark)

(ii)) ~ Write a balanced equation for the anaerobic fermentation of glucose.
(2 marks)
GO ON TO THE NEXT PAGE
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(b) Soaps are formed from the alkaline hydrolysis (saponification) of natural oils and fats
(esters). Compound E, shown below, is an ester which is hydrolysed by aqueous sodium
hydroxide. Draw the FULLY displayed structures of the hydrolysis products.

H
| % u =
H—C— C\ || Compound E
1‘1 0—C—C—H
||
H H
NaOH(aq)
(2 marks) (2 marks)

GO ON TO THE NEXT PAGE
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(c) (i)  Name the by-product of the saponification of fats and oils.

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

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

(i) ~ State ONE difference between the effect of using soaps and soapless detergents
on hard water.

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

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

(1 mark)
(d) Figure 5 shows the structures of an amino acid and propene.
H H }II
H,N — C— COOH ‘|3=(lf
IIJ H CH,
Amino acid Propene

Figure S. Structures of an amino acid and propene

(i)  State the type of polymerization that the amino acid in Figure 5, would undergo.

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

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

(1 mark)
(i)  State the general name for the type of polymer formed from the amino acid in
Figure 5.
(1 mark)
GO ON TO THE NEXT PAGE
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(iii)  State TWO chemical tests that can be used to distinguish between propene and its

polymer.

TESE L: ereeireriiiriiivccetrrrreisesesesersntneerearensssserseesnsrsassssssessssarssssesesssrsnessssssennranssssssnnnsases

St 2. ieieeerieeieieeeeeeerereerrrererrrrrrereaassesstnesssssssssssassssonsssesssssernsesesassessessssssssnsnnsnnsnnsnnes

e e (2marks)

Total 15 marks
GO ON TO THE NEXT PAGE
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6. (a) Farmer Browne reaped a crop of vegetables and reported that the yield was far below what
was expected. An analysis of the soil revealed that there was a deficiency of magnesium.

(i)  Outline the importance of magnesium on plant health.

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

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

(2 marks)
(1)  Explain how a magnesium deficiency can result in the low yield of vegetables.

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

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

(3 marks)

GO ON TO THE NEXT PAGE

0 ]

01212020/MJ/CSEC 2023




™ .

(iii)  State TWO other metal ions which are important to plant growth and the results

of EACH deficiency.
MELALL ..ottt it e Caressn e s e et e sanesereseaesadassntaesare et assbsesbne s as s bba e anseure s
DIEICICIICY: 1evitirvenieerrnieririneeernscsrasiesinssressesssesesesssesssassnesssoreasssesssesssssssesssensesssessaesns
IMEEAL ceiiiireiereeeriieeesireeseeeeeeeeserrnae e et ae e seese s et s srese s saua e s nas s ab s s s b et s s sa b s e R e s e e b bebebes
DIEICIENCY: tiuvirceicuieriircerneriiesitts e ssree e s stesessaessssssssssbesssesnasasessassstssanesbasssessnssreessssnns
- . “ n;z;rks)
GO ON TO THE NEXT PAGE

01212020/MJ/CSEC 2023
O O __|
0121202023

o




-24- _l

(b) The Caribbean Sea and many oceans around the world have been found to be polluted by
solid waste, mainly in the form of plastics.

(i)  State TWO examples of plastic waste that are commonly found in the seas and
oceans.

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

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

(ii))  Discuss TWO harmful effects of plastics on marine life.

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

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

(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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