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1 Bromine gas is toxic. The maximum safe toleration level of bromine gas in air is
4.00 x 10%gdm=.

How many bromine atoms are present in 1 dm? of air at this toleration level?

A 150x10% B 3.00x10%
C 6.00x10% D 3.00x10%"

2 A 25cm® of a 0.1 mol dm= X{NOs). solution requires 10 cm® of 0.1 mol dm= of acidified
potassium manganate({VII} solution for complete reaction.

What is the final oxidation state of element X after the reaction?

A +3
B +4
c 5
D +86

3 10 cm?® of a pure hydrocarbon X was completely bumnt in 80 cm® of excess oxygen. After
cooling to room temperature, the volume of the gaseous mixture decreased to 55 cmd, A
further reduction of 40 cm® was observed when the residual gas was passed through sodium
hydroxide.

All gas volumes were measured at the same temperature and pressure.

What is the hydrocarbon X7

A CaHs B CiHio Cc CsHio D CsHiz

4 To identify an oxide of nitrogen, 0.10 mol of the oxide is mixed with an excess of hydrogen
and passed over a catalyst at a suitable temperature.

9
NxOy —cgtka-lys—t)xNHs + yH20

The water produced weighs 7.20 g and the ammonia produced is completely neutralised by
200 cm?® of 1.0 mo! dm™2 HC/.

What is the formula of the oxide of nitrogen?

A N204 B NO:
C NzO D NO
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5 Disproportionation reaction occurs when an element undergoes oxidation and reduction
simultaneously.

Which of the foliowing equations describes a disproportionation reaction?

3CI0” —» Cl0s + 2Cr
2H:C.04 —» 2H0 + 2C + 2C0O + 20
2FeS0s — Fex03 + SO+ 8Os

o0 W P

2KMnOs - MnO2 + MNO  + Kz0 + 20;

6  The relative atomic mass of boron, which consists of the isotobes "8 and "B is 10.8.
What is the percentage of ''B atoms in the isotopic mixture?

A 80% B 20%
C 08% D 02%

7  The electronic configurations of four elements are given.
Which of these elements has the highest first ionisation energy?

A 15?287 2p®3s? 3p® B  1s?2s%2p® 3s? 3p*
C  1s?2s% 2p% 3s? D  1s? 282 2p® 3s? 3p% 4s!

8  Use of Data Booklet is relevant to this question.

Which of the following particles have more neutrons than protons and more electrons than

neutrons?
A BNO ' B BCO4Z
c s2g2- D “N,*
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9  Z has the following electronic configuration.

ARIARI 2N ARRI B2 N

What could Z be?
Cl* ion

2 S atom

3 P*ion

A 1,2and3

B 1and2only

C 2and3only

D 3only

10  Which of the following statements about potassium fluoride and hydrogen fluoride is true?

A They both have comparable boiling points.
They are hard but brittie.
They contain the same type of bonding.

L I )

They are soluble in water.

11 Which statements are correct for the sequence of compounds below considered from left to
right?

NaF MgO AN  SiC

The electronegativity difference between the elements in each compound increases.

2  The compounds are isoelectronic.
3  The bonding becomes increasingly covalent.
A 1,2and3
B 1and2only
C 2and3only
D 3only
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12 Silicon carbide {carborundum) is a shiny, hard and chemically inert material with a very high
melting point. It can be used to sharpen knives and make crucibles.

Which type of structure explains these properties?

A agiant structure with covalent bonds between silicon and carbon atoms
B  agiant structure containing metallic bonding

C  a giant layer structure with covalent bonds between atoms and weak intermolecular
forces between the layers

D  a simple molecular structure with covalent bonds between the atoms of silicon and

carbon
13 A stable molecule containing atoms of the elements X, Y and Z has the zZ Z
structure shown on the right. \Y/
X% x
Which of the following is a possible combination of the elements? 1 I
/Y S Y\
z / \x/ \ Z
Z Z
X Y
A B N F
B Al N H
Cc N P H
D 0] P F

14 Element Q is from Period 3 of the Periodic Table.

Element Q reacts with oxygen to form a high melting point solid which is inscluble in water.
When Q reacts with chlorine, a low meiting point liquid is formed which is soluble in water,
giving a solution with a pH of 1.

What is Q7
A magnesium B aluminium
C  silicon D phosphorus

15 Which series is correctly arranged in order of increasing values?

A atomicradius of P, S, CI

B  ionic radius of CI", 8%, P*

C ionic radius of Na*, Mg?*, AP*
D  melting point of A/, Si, P
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17

18

]
in an experiment, 5.00 g of solid Na;CO; was added to a polystyrene cup containing

25.0 cm® of 1.0 mol dm™ aqueous HC/. It was found that the temperature of the solution rose
by 4.1 °C.
The equation for the reaction is as follows.
NazCOs(s) + 2HCil(aq) — 2NaCl{aq) + CO2{(g) + H.0())
What is the correct value for the enthalpy change of reaction above?

(Assume that the heat capacity of the solution is 4.2 J K! cm™)

A -9.13kJ mol’
B -11.0 kJ mol™
C -17.2kJmol™
D -344kJmol™

Which of the following reactions does the value of AH® represent both a standard enthalpy
change of combustion and a standard enthalpy change of formation?

C(s) + Oz(g) > CO2(g)
2 Hx(g)+ % 0z(g) » H20(q)
Nz(g) + 202(g) - 2NO2(g)

A 1,2and3 B 1 and 2 only Cc 2 and 3 only D 1 only

Gaseous phosphorus pentachloride, PCls, can be decomposed into gaseous phosphorus
trichloride and chlorine by heating. The table below gives the bond energies.

Bond Bond energy / kJ mol!
P-Ci (in both chlorides} 330
Ci-CiI 240

What is the enthalpy change of decomposition of PC/5?

A +90 kJ mol!

B -90kJ mol?
C  +420 kJ mol”
D -420 kJ mol”!
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19 The rate of reaction of a strip of magnesium ribbon in 50 cm?® of 1.0 mol dm=3 H.S0, is
determined at 25 °C.
In which of the following cases would both the new conditions contribute {o the increase in
the rate of reaction?
A 100 om?® of 1.0 mol dm= H>S04 at 30 °C
B  25cm?®of 2.0 mol dm™ H,S04 at 30 °C
C Mg powder and 100 cm® of 1.0 mol dm™ H.SO4
D Mg powderand 50 cm?® of 0.8 mol dm=3 H2SO.
20 The rate of decay of a radioactive isotope is a first-order reaction.
Given that the radioactivity decreased from 1200 counts per minute to 75 counts per minute
in 48 hours, what is the time needed for 1200 counts to drop to 300 counts per minute?
A  Bhours B 12 hours
c 16 hours D 24 hours
21 For which equilibrium does K. have no units?
A N,O,(g)=2NO,(qg)
B  C(s)+H,0(g)= CO(g)+H,(g)
C  Cu*(aq)+4NH,(aq)=[Cu(NH,),]" (aq)
D  CH,OH(/)+CH,CO,H(!) = CH,CO,CH, (1}+H,0(!)
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22 The equilibrium constant, K;, for the reaction

X{(g)+Y(g)=2(g)

varies with temperature as shown in the diagram below.

N

\

T

Which conclusion(s) can be drawn from these information?

w N

o0 m >

The reaction is endothermic in the forward reaction.
The equilibrium mixture contains a greater proportion of Z at higher {femperature.
The equilibrium mixture contains a greater proportion of Z at higher pressure.

1,2and 3

1 and 2 only
2 and 3 only
3 only

23  An enzyme, found in the stomach, operates at maximum efficiency when in an aqueous
solution buffered at pH 5.

Which combination of substances, when dissolved in 1 dm® of water, would give the
necessary buffer solution?

A

B
c
D

2 mol of CH3CO:zH and 1 mol of NaOH
1 mol of CHsCOzH and 2 mol of NaCH
1 mol of HCI and 1 mol of CHaCO:2Na

2 mol of NH3 and 1 mol of CH3CO2NH,

24 20 cm?® of 0.10 moldm™® of aqueous barium hydroxide, Ba(OH). was mixed with 20 cm® of
0.10 moldm™ of agueous hydrochloric acid. The following reaction occurs:

Ba{OH):(aq) + 2HCI(aq) — BaCl(aq) + 2H.0(})

What is the pH of the resulting solution?

A

1.30 - B 2.60 c 114 D 12.7
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25 The diagram shows a reaction scheme.

o

C,H.Cl

What types of reaction are reactions I and II7

I i
A oxidation reduction
B substitution reduction
C oxidation elimination
D substitution elimination

C,HO — CH,

26 When 2-methylbutane was treated with limited CL under UV fight, four possible constitutional
isomers were formed.

Structural formulae for three of the isomers are shown.

CICH:CHCH(CHz): CH3CH(C)CH(CHs)>. CHaCH2CH(CH3)CH2CI

What is the name of the fourth isomer?

AA,

B
C
D

2-chloro-2-methylpropane
2-chloro-2-methylbutane
2-chloro-3-methylbutane
1-chloropentane

27 Which statements about a propene molecule are correct?

It has eight & bonds and one = bond.

2 it has an empirical formuta of CH..
3 It has zalil its atoms in the same plane.
A 1,2and 3
B tand2only
C 2and3only
D 1only
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An ester, X, of molecular formula, CsH1202 undergoes acid hydrolysis to produce a carboxyiic
acid and an alcohol. The alcohol reacts with an acidified solution of sodium dichromate(VI) to
produce a ketone.

What could be the structural formula of ester X?

A CH3CH;CH,CO,CH2CHs
B (CHs):CHCOZCH,CHs

C  CHsCH:CO-CH(CHa):

D  CHsCO:C(CHs)s

The major component of ‘superabsoi'bent' polymer (SAP) is acrylic acid which polymerises
when blended with sodium hydroxide in the presence of an initiator.

O_ OH
j
acrylic acid

Which of the following statements is/are true?

1 SAP is biodegradable.
2 SAP is able to form hydrogen bonds with water.
3  There will be no loss of molecule during the polymerisation of SAP.
A 1,2and3
B 1and2only
C 2and3only
D . 3only
30 Part of the structure of a polyamide is shown below:
~NH-CH({CH3}-NHCO—-CH{CH3)}-CO-
Which of the following statements is not true?
A ltis a thermoplastic.
B  The polymer chains are held together by hydrogen bonds.
C  The polymer can be used to make containers to contain acids.
D The N-C-0 angle in the polymer is 120°.
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Section A
Answer all the questions in this section, in the spaces provided.

1 Artists between the 13" and 19" centuries used a green pigment called verdigris.
This pigment was made by hanging copper foil over boiling vinegar.

(a) During the preparation of verdigris, copper atoms are oxidised to copper{II}
jons.
Cu - Cu®* + 2e-
(i} Inthe reaction, oxygen is reduced to water in acidic medium.

Construct a half equation for the reaction.

(ii) Construct a balanced equation for the redox reaction between copper,
oxygen and hydrogen ions.

{iii) Given that 5 g of copper foil was boiled in vinegar to produce verdigris,
calculate the volume of oxygen used in the reaction at room
temperature and pressure.

[2]

(b) A sample of verdigris has the formula [(CH;COO)Culz.Cu(OH)2.xHO.
Analysis of 100 g of the sample shows that it contains 16.3% water by mass.

(i) Calculate the number of moles of [(CH3COOQ)2Cul..Cu(OH). present in
100 g of the sample of verdigris.

[Given that M: of [[CHsCOO)2Cul2.Cu(OH). = 460.5]

[1]
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3
(ii) Hence or otherwise, calculate the value of x in the formula. For
Examinar's
Lse
[1]
[Total:6}
2  Simple molecuies vary in shapes and polarity.
HF Nz NH3
BFa CO: H0
(a} State which of the molecules shown above are polar.
....................................................................................................... 1
(b) Arrange the molecules identified in (a} in order of increasing polarity of the
bond in the molecules. Explain your answer.
....................................................................................................... [2]
(c} Draw dot-and-cross diagrams to show the bonding in CiF3, SOz and PHa.
Name the shapes of these molecules.
Formulae CiFs 302 PHa
Dot-and-cross
diagram
Name
of shape
[6]
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4

Suggest, with reference to structure and bonding, why BFs is a gas at room
temperature.

(d)

........................ PO S PRPPPRTORPURU 4 |
[Total: 11]

3 Nitrogen was discovered in 1772 by Daniel Rutherford. It is the fifth most abundant
element found on earth.

(a) (i) Define, with the aid of an equation, the first ionisation energy of
nitrogen.
................................................................................................ [2]

(i} Explain why nitrogen has a higher first ionisation energy than oxygen.
................................................................................................ 21
(ili) On the axes below, complete the sketch of the ionisation energies for all
the electrons present in a nitrogen atom. The ionisation energies of the
first three electrons are shown below.
lonisation Energy / kJ mol™
F 3
No. of
—t————t—F+—1 » electrons
removed
1 2 3 4 5 6 7 8 9
[2]
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(b) Magnesium burns in nitrogen to give magnesium nitride, MgsN>. For
Examiner's
Use
(i) Draw a dot-and-cross diagram to illustrate the bonding in MgsN>.
(1
(i} When separate beams of 2*Mg? and '*N* are passed through an
electric field in the apparatus below, they behave differently.
Sketch on the diagram below to show the paths of the beams of 2*Mg?*
and “N?% as they enter the electric fieid.
1
I
|
I
i
+ -
1
| ]
|
source [2]
(i) Given that the angle of deflection of the #*Mg?* beam is 4.0°, calculate
the angle of deflection of the “N* beam. Give your answer to the
nearest whole number.
(M
[Total:10]
J Pioneer Junior Coll 8873/02/J2 PRELIMINARY EXAMINATION /2020
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(a)

(b)

6
Elements K and L are in Period 3. Chloride of K dissoclves in water to form an
acidic solution (pH = 3). Both oxide and chloride of element L are solids which
are soluble in water producing a strongly acidic solution (pH = 2).
Suggest the identities of elements K and L.

Write balanced equations for the above observations about elements K and

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

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

Acrylic acid, CH;=CHCOOH, is a monobasic weak acid.
{i) Explain the meaning of weak acid.

(i) Write an equation for the dissociafion of acrytic acid in water.

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

(ili) Given that a 0.0800 mol dm™ of acrylic acid is 2.6% dissoclated.
Calculate :
» pH of the solution,
» K, of the acid.
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(iv) During titration, it was found that 25.0 cm?® of the acid required For
20.00 cm? of 0.10 mol dm™ NaQH(aq) for complete reaction. Write a Exarinar's
balanced equation for the reaction.

............................................................................................. [11

) Suggest a suitable indicator for the titration of acrylic acid with sodium
hydroxide in (iv).

................................................................................................................ 1
(vi) Before the end-point was reached in (iv), there was a mixture of

acrylic acid (CH,=CHCO:H) and its salt (CH:=CHCO:2Na) in the
solution.

By means of ionic equations, show how this mixture of acrylic acid

and its salt removes the small amounts sodium hydroxide and
hydrochloric acid when added separaiely.

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

.......................................................... eeeererereeeee e [2
[Total; 15]
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5 (a) Hot melt adnesive also known as hot glue, is a form of adhesive that is
commonly sold as solid cylindrical sticks of various diameters designed to be
applied using a hot glue gun.
The polymer, EVA, is a copolymer which is commonly used in the hot glue.

—‘(—CHZ—CHZHCHZ_-—"CH-}—
“m l n
Q\ﬂ/CHa
0
EVA

Commonly, in an EVA polymer, there are more m units than n units. This is
done to increase the viscosity of the glue.
EVA is an elastomeric polymer that produces materials which are
*rubberlike” in softness and flexibility. It has good clarty and gloss,
low-temperature toughness, stress-crack resistance and resistance to UV
radiation. EVA has many attractive properties including low cost, exceilent
adhesion to many polar and nonporous substrates. It also can be recycled.
Ancther polymer, poly(vinyl chloride) (PVC) is used to produce PVC glue
which is used to glue water pipes.
(i) Draw the structurai formulae of the two monomers used to make EVA.
(i)  State the type of reaction used to make EVA.
(i)  State and explain whether EVA is biodegradable.
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More papers at Mestpapersfree.com

[2]

[1]

[2]

BP-296

For
Examiner’s
Usa



BP~297

9

(iv) Based on the structure of EVA, predict what will be the predominant For
bonds that hold these polymer chains together? Examiners
............................................................................................. 1

(v} Predict whether EVA is a thermosetting or & thermopilastic polymer.
Explain your answer using the information in the question and your
knowledge of the structure and bonding in polymers.
............................................................................................. [21

(vi} Explain why EVA is classified as elastomer.
............................................................................................ [2]

(vil) Suggest why EVA has good adhesion to polar and non-polar
substrates.
............................................................................................. [2]

“(viii) State one environmental advantage of recycling EVA.
............................................................................................. 1]
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(ix) Explain why poly(vinyl chloride), PVC, is used to make water pipes For
used in the toilets. Include a diagram of a repeat unit of PVC in your Examinars
answer.
............................................................................................. [2]
(b} Ethanoic acid is a colourless organic liquid with a formula of CHsCOOH. It is
mainly produced as a precursor to polyvinyl acetate, PVA. The foliowing is a
reaction scheme using ethanoic acid.
I I
CH,CONHCH,;«—— CH,COOH —— CH,CH,OH
(i) State the reagents and conditions for reactions I and II.
) U
& A OO PO [2]
(i) State the type of reaction in reaction I.
............................................................................................. 1]
[Total: 18]
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Section B
Answer one question from this section, in the spaces provided.

6 (a) The diagram below shows an energy cycle involving but-1-ene. Examorers
Use
AHS,
4C(g) + 4H(q) » CHyCH2CH=CH: (g}
+602(g) +602(g)
AH®, AH®
4C0:(g) + 4H0(!)

Given that,

AH®; represents the standard enthalpy change of combustion for C(g) and

H2{g).

AH® represents the standard enthalpy change of combustion for
CH3:CH2CH=CH2(g).

(i) Define the term bond energy.

............................................................................................... 1
(i} Using the bond energy values in the Data Booklef, calculate a value for
AH®,
(2]
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(iii) Use the energy cycle, the following data as well as the value calculated

in (a)(ii), to calculate AH%.

Standard enthalpy change of combustion of C(g)

-1110

Standard enthalpy change of combustion of Hz(g)

—286

(iv) The equation written in the question to represent AH*% is not correct.

Explain why.

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

...............................................................................................
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(v)  The following experiment was done in the laboratory to find AH®,. B e
Use
1.00 g of but-1-ene was bumed to heat up 120 g of water. The water
was heated from 30°C to 89°C. The process was known to be only
70 % efficient.
Hence, calculate the standard enthalpy change of combustion of
but-1-ene, AH®,.
Assume the specific heat capacity of watertobe 4.3 J g7 K™\,
3
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(b) Ethyl propanoate is found naturally in apple juice, grapefruit peel and
strawberries. Ethyl propanoate can be hydrolysed by aqueous NaOH.

CsHsOCOCH:CH3 + NaOH — C;Hs0H + CH:CH.COGC Na*

The initial rate of the hydrolysis reaction between the ester and NaOH(aq)
was measured in a series of experiments at a constant temperature.

The results are obtained below:

Experiment Initial Initial Initial rate /
concentration of | concentration of | moldm?s™
NaOH / mol dm* ester / mol dm?

1 0.040 0.030 4.0 x 10*
2 0.040 0.045 6.0 x 10+
3 0.060 0.045 9.0 x10*
4 0.120 0.060 x

()  Using the data above, determine the order of reaction with respect to
each reactant and hence deduce the rate eguation for the reaction.

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

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

(i) Hence, otherwise, calculate the value of x in experiment 4.

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

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

(i) Use the data from experiment 1 to calcuiate the rate constant, stating
its units.

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

...............................................................................................
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(c} Describe the thermal decomposition of the hydrogen halides HC/, HBr and HI Emﬁ;m
and explain any variation in their thermal stabilities. Use
....................................................................................................... [3]
[Total: 20]
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7 (a) Sulfuric acid is manufactured by the Contact process. One stage in this Exar s

process is the conversion of sulfur dioxide into sulfur trioxide in the presence Uss

of a heterogeneous catalyst of vanadium(V) oxide, V:Os.

(] State the meaning of the term heterogeneous as applied to catalysts.
............................................................................................... 1

(ii) Heterogeneous metal catalysts, such as rhodium and platinum are
used in catalytic converters in cars. Write two equations to illustrate
how NO and CO gases produced in car engines, are removed by
catalytic converters.
............................................................................................... 2]

(b) The equation for this stage of the Contact Process is shown.
250:(g) + 0O2(g) < 280s(g) AH = 196 kdmol™

() With the help of a suitable diagram, explain why a decrease in
temperature decreases the rate of production of SOs.
............................................................................................... {3]

(i}  State and explain the effect of increasing pressure on the yield of S0a.
............................................................................................... [2]

i i 0 TION
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{¢) Another element in the third period is silicon. Similar to sulfur, silicon reacts Exa e
with oxygen to form silicon dioxide which reacts with hot, concentrated Use
sodium hydroxide.
(i) State the silicon containing product formed during the reaction between
silicon dioxide and concentrated sodium hydroxide.
............................................................................................... i1
(i)  Describe the behaviour of the silicon dioxide during this reaction.
............................................................................................... 1]
(d) Sodium burns in oxygen to form Naz0.
(i)  Which one of the two oppositety charged ions present in Na;O would
have a smaller ionic radius? Explain your answer.
e ee i eetveneeaeRraetnteershnahe e e ey hb s ekt rhinraaerarnarannreinrnsrr e rnnenns [2]
(liy State and explain the difference in the melting points of Na:O and
MgO.
............................................................................................... [3]
(e} (i) Explain why Group 1 elements are generally good reducing agents.
............................................................................................... [1]
@ Jurong Ploneer Junior College Blg’r:iigg#ntlgEaLr!rl‘lllr!:aRY EXAMINATION /2020 [Tum over
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(i) Explain why the reducing power of sodium is higher than that of lithium. Exaﬁgm
Quote relevant values from the Data Booklet to support your answer. Use
............................................................................................... [2]
() When aqueous chlorine was added to a bromide solution, an orange solution,
Brz(aq) was formed. However, when aqueous bromine was added to a
chloride solution, no reaction occurred.
Claq) + 2Br{aq) — Brz(ag) + 2CHaq)......(1)
Bra(aqg) + 2CH(aq) — no reaction........... (2)
(i)  State the role of Clz(aq) in equation (1).
............................................................................................... 1
(i) Explain why there is no reaction in equation (2} while reaction proceeds
in equation (1).
............................................................................................... "1
[Total: 20]
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b B 7 A 13 G 19 B 25 D
2 B 8 B 14 C 20 D 28 B
3 B 9 B 15 B 21 D pa B
4 A 10 D 16 D 22 A 28 c
5 A 11 Cc . 17 D 23 A 29 C
[] A 12 A 18 C 24 D 30 C
Answer: B
Amount of Br gas in 1 dm®= 4.00x10°/159.8
=2 503 x 10® mol
No of Br atoms in 1 dm® = 2,503 x 10% x 2 x 8.02 x 102
= 3.00 x 10"
Answer: B
Amount of X(NOa)e = 2,50 x 10 mol
Amount of MnO4 = 1.0 x 16 mol
| Amount of shectrons taken in by MnQy = 1.0 x 109x 5
=5.0x10° mol
X -}
2,50 x 10%: 5.0 x 10
1 2
1 mol of X{NOs)e gives away 2 mol of efectrons, hence its X**
Answer. B
Ciia) + e+ L)0Ag) — xCOu(g) + Lru0M)
Initial volume/ cm® 10 80 - -
Final remaining volume / cm? 0 15 40 -
Reacting voluma/ cm® 10 85 . 40 -
Mole ratio 1 : 6.5 ; 4 -

Hence,x=4; (4 .fmv =@.6and .y=10
Molecular formula of the hydrocarbon is CiHio.

More papers at www.testpapersfree.com ‘

Answer: A
Amount of H20 = 0,400 mol  ——— Amount of & = 0.400mo!
Amount of HCI = 0.200 mol
1 mol of NHa raacts with 1 mol of HC - Amount of N = 0.200mol
NO,: N : O
0.10 : 0.20 : .40
1 : 2 4
Formula = N2Oy
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Answer: A

+1 According fo the graph, K. increases when temp increases. According to LCP, when temp
increases, endothermic reaction is favoured. Hence the forward reaction is endothermic.

¥'2 At higher temparatura, endotharmic reactlon Is favourad. Hence, forward reactlon Is favoured.
Therefore, thers is a greater proportion of Z. }

¥3 At higher pregsure, the egm shifts to the side that has lesser amount of gases In the system.

Hence, the eqm shifts to the right and hence there will be there is a greater proportion of Z In the

aqm mixture. :

23

Answer: A
The buffer at pH 5 is an acidic buffer which is made up of & weak acid and its salt.
vA Mixture of a weak acid and its salt, CH:COONa*

*B Mixture of NaOH (strong base) and CH;COONa*

=C Mixture of a strong acid and some salt.

=D This Is an alikeline buffer. Weak base and its satt.
24 | Answer: D

- | Ameunt-of HGI = 2:00% 102 mel -

Ba{OH)(aq) + 2HCHaq) — BaCk(aqg) + 2H20(1)
Amount of Ba{OH)z = 2.00 x 10° maol

Amount of Ba(OH): in excess = 1,00 x 102 mol
Amount of OH- = 2 x 1.00 x 10 = 2.00 x 10 mol
0.00200

40

1000
pOH = 1,30
pH=14-13=127

[OH] = = =0.05

25

Answer: D

1 1)
» C,H,0

C,H,Cl ~ CH,

Step 1 involves the substitution of Cl by OH.
Step 2 is the elimination of water from CzHgO (aleohol) to CaHq {alkense).

Nlore. papers atwww testnanersfree com
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17 | Answer: D
Standard enthalpy change of formation is the heat anergy change when one mole of a compound
is formed fram its constituent elements in their standard states under standard conditions of 298 K
and 1 bar.
Standard enthalpy change of combustion is the heat energy evolved when one mole of a
substance is complstely burnt In oxygen under standard conditions of 298 Kand 1 ba
¥1 C(s) + O:(g) > COz(g)
%2 Hz(g) + % 0:Ag) - HzO(g) (Hz0 must be in fiquid state at 268K)
%3 N(g) + 20:(g) — 2NO:(g) (Not 1 mole of cpd formed)
18 | Answer: C
PCls— PCls + Clz
AH = ZmBE(bond broken) - ZnBE(bond formed)
= DmBE(reactants) - EnBE(products)
= (5x330) - [(3x330) + 240]
= +420 kd/mol
19 | Answer: B
xA 100cm? of 4.0 moldrm will not Increase the rate as the conc is the same.
B The conc increased and also the temp. Thus, both conditions will increase the rate.
=C Mg powder will increase the rate (dus to larger surface area for reaction) but the conc
of HCl is the same. So both conditions will not increase the rate
=D Mg powder will Increase the rate (due to larger surface area for reaction) but the conc
of HCl Is lower than 1 moldm™. So both conditions will not increase the rate
20 | Answer: D
First order reactions means the half life is consiant.
1200 — 600-+300->150-75
4 {tin) = 48hrs
tz= 12hrs
for 1200 counts to drop to 300 counts need 2 tin. Hence, 2 x 12 = 24hrs
21 | Answer: D
Only D has no units
Equllibrium Constant
Equatlons Expression Units
fnO. m
NO,(g) 2NO,(g) Kom o2 mol dm™®
hZuOL”_
[CCIH,]
O(s)+#0(a) = CO@) 4 ) k- motome
[Cu(NH, ), F* @
Cuv** (aq) + 4NH, (aq} = [ Cu(NH. aq - mol“dm
(aa+ 4N ()= [CUNHL T (00) | ko Sl

26 | Answer: B
Fourth Isomer : o - gb {2
w3
The name is 2-chlore-2-methylbutane.
27 | Answer: B
¥1 CHyCH=CH: has sight o bonds and one = bond.
¥'2 CsHa is the molecular formula for prapene and the simplest ratio of the efements will be CH..
x3 It has a C in the CHs in the CHiCH=CH; that Is tetrahedral In shape. So not all atoms are ara
on the same plane.
28 | Answer: C

The alcohot produced must be a 2° alcohol which will then be oxidised to ketone.

%A | The products after hydralysis are CHaCH2CHCOOH + CHsCHz0H (1° aleohot)
*B | The products after hydrolysis are {CHa)CHCOOM + CHaCHzOH (1° alcshol)
¥C | The products after hydrolysis are CHzCHCOOH + (CH,):CH(OH) (2* alcohol)
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3
2
{  Hence or otherwise, calculate tha value of x in the formula,
Section A ) 16.3
Answer all the quastions in this section, in the spaces provided. Amount of water present = m.mn 0.9055 mol
4 Arists between the 13™ and 19" centuries used a green pigment called verdigris, For
This pigment was made by hanging copper foil over boiling vinegar. m::ﬁ..} [(CHsCOO):Cul2.Cu(OH)z H:O
{a) During the praparation of verdigris, copper atoms are oxidised to copper(Il) Amount/mal 0.182 0.9055
fons.
Cu —» Cu® + 2o Ratio 1 498~5
{i)  Intha reaction, oxygen Is reduced to water in acidic medium, The value of xis 5.
[1m] comparing mole ratio between [(CHsCOO)Culz Cu(OH}). and Hz0.
Construct a half equation for the _.m.mn,_oz. acf ans from (b)() "
[Total:6}
+4H" + 4o~ — 2H:0(0) [1m}, state symbols not required 1
Ox(0) +4H'(33) 200 [im} v he 2 Simple molecules vary in shapes and polarity.
(ii} Construct a balanced equation for the redox reaction between copper,
oxygen and hydrogen lons. HF Nz NHs
BFs CO2 I»O

2Cu + Oz + 4H* - 20U + 2H,0  [1m], state symbols not required 1
. {a) State which of the molacules shown above are polar.
(i) Given that 5 g of copper foll was boiled In vinegar to preduce verdigris,

calculate the volume of oxygen used in the reaction at room HF, NHs, HeO [1mi] (]

temperature and pressure.
{b) Amange the maleculas identified in (a) in order of increasing polarity of the

Amount of copper foil used = %w = 0.07874 mol bond in the molecules. Explaln your answer.
’ Bond polarify: NH 2< H2C < HF [tm]
Sinca 2Cu = Oz E/Florine s the_most electronegative atom, followsd by Ofoxygen, then
. Ninitrogen. OR electronegativity: F > O > N [1m] Fi]
Amount of Oz used in the reaction = 1 00787 [1m] working, awarded oniy if amt [
2 of Cu Is comectly calculated (¢} Draw dotand-cross diagrams to show the bonding in CIFs, SOzand PHs.
= 0.03937 mol
Name the shapes of these molecules.
Volume of Oz used in the reaction at room temperature and pressure .
= 0.0304 x 24 = 0.945 dm? or 945 cm® [1m] 3sf, ecf ffom amount of Oz Formulae e mou PHy
used and units fim] [1m] {1m]
A P
Dat-and-cross Y ~ Y XL
(b} A sample of verdigris has the formula [(CH:COO)Culs.Cu{OH)2xH:O. diagram ‘ xOm" ,W ..ﬂmw” W¥ ﬁmx
Analysis of 100 g of the sample shows that it contains 16.3% water by mass. . % ﬂ
() Calculate the number of moles of [(CHsCO0)%Cu]z.Cu(OH)2 present In ._..u W >
100 g of the sample of verdigris. A
Name
= shapad = frigonal pyramioal
[Given that M, of [[CH:CO0%Cula.Cu(OH)a = 460.5) of shape T [1m} v mzﬂ_ anu_ ent | tr Smh._ = idal
M; of [(CHsCOO)Culz.Cu{OH): = 460.5 (6]
100 -16.3 (d) Suggest, with reference to structure and bonding, why BF is a gas at room
Amount of {{CHaCO0):Cule.Cu(OH)2 = 2605 temperature.
= 0,1818 mol [1m] working BF; has a simpis molecular . [1m] It has weak intermoiecular forces!
i ipole-induc b on_the molecules. [1m]
0l Hence, It's a gas at room temperature. 121
[Total: 11]
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ElamentL s P....[1]
P4D1{s) + 6 HO(1) = 4 HPOu(aq)-..[1]
PCl(s) + 4 H:O()) — HyPOu(ag) + 5 HCI(ag){1]

Agcrylic acid, CHz=CHCOOH, is a monobasic weak acid.

()  Explain the meaning of week acid.

A waak acid is a proton donor that dissociates partially. [1] "

{n Write an equation for the dissociation of acrylic acid in water.

CH;=CHCOOH + H:0 = CH=CHCOOD + H:O" 1

(i}  Given that a 0.0800 mol dm* of acrylic acld Is 2.6% dissociatad.
Calculate
« pH of the soiutlon,
» K, of the acid.

[H¥] = 2.6/100 x 0.080 = 2.08 x 10° mol dm®  [1]
pH = — g [H] = — g (2.08 x 107 = 2.68 [1]

{1] for table
Equation HA{aq) 2 Hag) + Afaq)
Initial [ ]/ mol dm*® 0.0800 0 0
Change In [ ]/ mol —20ax10® | +2.08x10% | +2.08x10°
dm3
Equifibrium [ ]/ mol 0.0800 208x10° | 208x103
dm?
Since HA is a weak acid only a small concantration s dissociated,
[HA s = [HALniat = 0.0800 mol dm®
g HIAT]
: [HA}
(2,08 x 10*)

=22 o =641 x 10 mol dme® [1]
0.0800

f4]

{iv) During fitration, it was found that 25.0 cm® of the acid required
20.00 em? of 0.10 moal drr® NaOH(aq) for complete reaction. Write a
balanced aquation for the reaction.

CH=CHCO:H + NaOH -~ CH;=CHCOzNa* + H:0 ]

{v)  Suggest a suitable indicator for the titration of acryfic acid with sodium

hydroxide in (Iv). "
Phenolphthalein [1]

N /20
eagam ._uwa._mm.u.mﬂ_ﬁmmxi_zg 12020
353

2]
CHz=CHCQ:zH + OH" — CHz=CHCO7 + H0 [1]
CHg=CHCQ: + H* — CHe=CHCO:H {1]
[Total: 15]
5 (a) Hot melt adhesive also known as hot glua, Is a form of adhasive that is
commonly sold as solid cylindrical sticks of various dlameters designed to be
applied using a hot glue gun.
The polymer, EVA, is a copofymer which is commonly used in the hot glue.
lmmozn,ln:w H nx»|%_+w|
\ ) o
D/ﬂ.\.ozw
Q
EVA
Commonly, in an EVA polymer, there are more m unlts than n units. This Is
done to Increase the viscosity of the giue.
EVA I3 an elagtomeric polymer that produces materals which are
"rubber-fike" in sofiness and flexibility. It has good clarity and gloss,
low-temperature toughness, stress-crack resistance and resistance to UV
radiation. EVA has many atiractive propertles Iincluding low cost, excellant
adhesion to many polar-and nonporous substrates. It alse can be recycled.
Another polymer, poly(vinyl chloride) (PVC) is used to produce PVC glue
which Is used to glue water pipes.
(i) Draw the structural formulae of the two monomers used to make EVA.
B
M H H
\ / _._/ \:
c=C —C
/ \ / \
H H H Olmlnzu
o 2
{il) State the type of reaction usad to make EVA
Addition polymerisation.
M
{iill)  State and explain whether EVA Is blodegradable.
EVA !s non-biodegradable. [1] EVA has no ester or amide linkages [2]
Pi Junior H873/02/32 PRELIMINARY EXAMINATION 72020
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7

(v) Before the end-point was reached in {Iv}, there was a mixture of
acnflic acid (CH=CHCO:H) and its salt (CH;=CHCO:Na) in the
solution.

By means of ionic equations, show how this mixture of acrylic acid
and its sak removes the small amounts sodium hydroxide and
tydrochloric acid when added separately.
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{a)

10
Answer one guestion from this section, In the spaces provided.

The diagram below shows an energy cycle involving but-1-ene.

AH%
4C(g) +4H:(g) » CH3CH2CH=CH: (g)

+60:(g) + 60:An)
AH% AH

4C0z(g) + 4H:0()

Given that: .
AH"; represents the standard enthalpy change of combustlon for C(g) and

Ha{g).

AH% represents the standard enthalpy change of combustion for
CHsCH,CH=CHa(g)-

(i) Define the term bond energy.

Bond energy ls the heat energy absorbed to break one mole of
n ecules to ous

atoms of gaseous molecules,

{il}  Using the bond energy values in the Data Bookfet, catculate a vaiue for
AR,

AH®; = TmBE( reactants } - ¥nBE { products}
= 4(436) — [2BE(C-C) + BBE(C-H) + BE(C=C) ]
= [1744) — [2(350) + 3{410) + 610]
=-2846
=_2850 kJ mof' {2 marks ) (wrong sign = no merks)
{ wrong units minus 1 mari )

{fil) Use the energy cycle, the following data as wall as the value calculated
in {a)(il}, to calculate AH".

ERRET e e
o 4.0 onllal g et LA

Standard enthalpy chenge of combustion of C{g) ~1110
Standard enthalpy change of combustion of Hz(g) —-286

AH% = AHE(but-1-ena}

AH% = [4{AH( Clg) ) + 4 AH®{ Hz )]
= 4{-1110) + 4{-286).....[1]
=-5684 kimol!  [1]

By Hess' law
AHE; + AH®% = AH%,

AHPy = AHY (but-1-ene)
= AHS, - AH?,
=- 5584 — (- 2846 } ...[1]

lonea a8 J2 LIM EXAMINATION /2020
© Jurong P r Junlor Gollegs A mﬁmwﬂ:;ﬁw

357

|

2

[41

11
= -2738
=-2740 kd mot?  [1]

o inar's [Allow ecf if AHP is wrongly calcuiated]

{iv) The equation written in the question to represent AH% Is not correct.
Explain why.

Graphite/diamond exists as solid under standard conditions of 288 K
and 1 bar but the graphite/diamond shown in the question Is in the
gaseous state. (1 mark )
]
(v)  Thefollowing experiment was done in the laboratory to find AH,.

1.00 g of but-1-ene was burned to heat up 120 g of water. The water
was heated from 30°C to 89°C. The process was known to be only
70 % efficient.

Hence, calculate the standard enthalpy change of cornbustion of
but-1-ene, AHY,

Assume the specificheat capacity of water to be 4.3 g~ K. -

Heat gained by 100 g of water
=120x 4.3 x (88 - 30)
=30444 J = 30444 k) [1]

DT-Q = —-q
© ” n{substance burnt)
= [30.444/70 x 1001/ (1/66) [1]
= ~2440 kJ mot* [}
3)

(b) Ethyl propanoate Is found naturally in apple julce, grapefruft peel and
strawberries. Ethyl propanocate can be hydrolysed by aqueous NaOH.

C2HsOCOCHCHs + NaOH — C2HsOH + CHaCH:COONa*
The initial rate of the hydrolysis reaction between the ester and NaOH(aq)

was measured in a series of experiments at a constant temperature. The
rasults are obtained balow:

Experiment Initial Initial Initial rate /

concentration of | concentrationof | moldm®s”

NaOH / mol dm™® | ester/mol dm?
0.040 0.030 4.0 x 10*
0.040 0.045 8.0 x10*
0.060 0.045 9.0 x 104
0.120 0.060 x

@  Using the data above, determine the arder of reaction with respect 1o
each reactant and hence deduce the rate equation for the reaction.

EAL L B

By Inspaction, using experiments 1 and 2, when [NaOH] is constant
and [ester] in by 1.5 times, Initiaj i s by 1.5 imes.

Hence, order with respectto esteris 1, [1]

By inspection, using experiments 2 and 3, when [ester] is constart
and {NaOH] increa: 1 initial rate Incraa . [3]
i 42 PRE EXAMINATION £2020
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14 15
() State and sxplain the difference In the melting points of Na:0 and
MgO.
| lattice energy | = _? ad 2 ]
Fo+r
and O*. [1m]
MgQ has a Higher melting point than Naz0. [1m)]
[3!
{e}) () Explain why Group 1 elements are generally good reducing agents.
Group 1 elements are easlly oxidised as they have low first fonisation
les and easily lose an al to form cations. [1m] Thus, they
act as good reducing agents.
1
(1)  Explain why the reducing power of sodium is higher than that of Hthlum.
Quote relevant values from the Data Bookfef to support your answer,
The first lonisation energy of Ui is greater than Na.
Li: 519 kJ mot!
Na: 494 kJ mof!
[1m]
Or atomic radius of Na is greater than Li.
Li: 0.152 nm
Na: m
[1m|
(The valence electrons are further away from the nucleus and hence
more easily removed due to the weaker attraction to the nucleus)
It bacomes remove a n from m from Na
U, thus ease of oxidation increases. [1m]
Hence, reducing power of Na is higher than Li. 2
{)  When aqueous chlorine was added to a bromide solution, an orange solution,
Br{aq) was formed. However, when aqueous bromine was added to a
chioride solution, no reaction occurred.
Ch(ag) + 2Br{ag) — Brz{aq) + 2CI(aq)......(1)
Brx(aqg) + 2CH(ag) — no reaction........... {2)
() State the role of Ch{aq) in aquation (1).
Ouxidising ageant.
1
(il Explain why there is no reaction in (2} while reaction proceeds In .
Ch, is a sironger Ising _agent n_Brs, 50 It oxdises
Br- to Bry and tha reaction proceeds while in (2) Bra being a weaker
oxidising agent, it was not able to axidise CI* to Ciz [
[Total: 20]
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