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1. 200 cm? of (3).20 mol dm™ aqueous sodium bromide, NaBr (aq), was mixed 4.
yvlth 30.0 cm? of 0.30 mol dm=2 aqueous potassium bromide, KBr (aq). What
is the concentration of bromide ions in the final solution?
A.  0.10 mol dm=
B.  0.25 mol dm=3
C. 0.26 moldm=?
D.  0.50 mol dm-2
2. What is the volume of carbon dioxide formed when 2.5 dm? of propane is
burntin 20.0 dm? of oxygen?
CsHs(g) + 502(g) —» 3CO; (g) + 4H20 (g)
A, 3.0dm? 5.
B. 50dm?
C. 7.5dm3
D. 12.0dm3
3. Which graph shows the relationship between the pressure, P, and volume, V,
of an ideal gas at 40 °C and 50 °C?
A. P B. P 4
6.
50 °C
40°C
40°C
— 50 °C
C.
50 °c D. P [ 40 °C
40°C
50°C
e
—'V
Turn Over
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w2
en shown belo
Which is correct for the visible line spectrum of hydrog

U
R S
A, Line U has a higher energy than line T.
8. Line T has a lower frequency than line S.
Cc Line R has a longer wavelength than line S e
D All the lines are caused by transitions thatend atn =

jodi . How many
An element is in group 17 and period. 4‘0f the per:::;g:{a\\a;\ele\ o A atom
electrons are in the highest occupied principal (main)
of this element?

A 4

B.

c. 7

D 17

What would be observed when sodium is added to water?

. Agasisevolved.

Il.  The pH of the solution increases.

Il The temperature of the water increases.

land Il only
1and lIl only
Il and 1Nl only

I, lland 1|
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.5. .
I i jonizati among the
bis bt Which statement explains the decrease in first ionization energies g

‘ ic
reymedt period 3 elements?

7. Which physical property of the elements is represented by y on
the graph?
Ar
A
|
| N cl
! 3 A
{ N t E S
J ‘\ 3 Mg 3
.' X : uj o
| % Al
J\ B
| \ G
| S
| .- Period 3 elements
(- Source: International Baccalaureate Organization
N
v i - ————— Between Mg and Al Between P and S
1 234 5 6 7 S 9 1011121314151617 1819 20 : tr
Atamic number The p-orbital electron in Al is Therle Is e_lr?‘:s"gz;i:zfinog
Source: International Baccalaureate Organization further frqm the nucleus than repulsion! i
the s-orbital electron in Mg.
A. lonicradius There is electron-electron The p-orbital electron in P is
8. Atomicradius repulsion in Al but not in Mg. further from the nucleys than
= - the s-orbital electron in S.
C. Electronegativity -
D.: I Farst lonization energy The effective nuclear charge in There is less shielding effect by
; n energy Alis higher than that of Mg. inner shell electrons in P
compared to S.
There is less shielding effect by The effective nuclear charge in
inner shell electrons in Mg S is higher than that of P.
compared to Al.

Turn Over
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41. Which pair of molecules has the same molecular shape?

9. Which compound is the most soluble in water?

A, CH:CH:CH; A.  COzand HCN

B.  FiCCH:CF; B. NHaand BH3

C.  HCOOCH:CH; C. NHjand H:CO

D HOCH:CH:CH:0H D BFaand PF3

10.  What are the values of angles E and F in the molecule? 12. - Which molecule is non-polar?
A. SF2
OH B. NF3
o C. CFa
D. CH:F2
s N ~ /o . .
H (03] E 13.  Which molecule contains delocalized electrons?
CHg A.  Carbon dioxide, CO2
B. Ozone, O3
I angle E l angle F C.  Methanoic acid, HCOOH
- D. Propene, CaHs
A [ 120° l 1200
B { 120° l 109°
. ]
C: 109° 120° 14.  The specific hea_\ capacity of X is twice that of Y. \n an experimeny, \he same
amount of heat is supplied 10 10 g of X and 5 g of Y.
D. | 109° ’ 109° .
L What is the correct increase in temperature, in °C, for 10 gofXand 5gofY?

Turn Over
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15.

16.

17.

18.

Which statement is correct for this re.

2Mg (s) + CO, (s) — 2mgo (s) + C(s)

A

B.
C.
D.

«Qx
YrGM/CHEM/HPHAugZOZZ
action?

AH = -780 kJ

390 kJ of heat is absorbed for every mole of Mgo produced.

390 kJ of heat is released for every mole of MgO produced.
780 kJ of heat is released for every mole of MgO produced.
1560 kJ of heat is released for every mole of MgO produced.

The lattice enthalpy relates to the enthalpy change in the process:

MaXs (s) = aM® (g) + bxe (g)

Which ionic compound has the most endothermic lattice enthalpy?

A.

B.
C.
D

Lithium chloride
Potassium chloride
Potassium fluoride

Lithium fiuoride

Which is true of the forward reaction of a non-spontaneous redox reaction?

A.

B
C.
D

The entropy change of the universe for the forward reaction is positive.
The Gibbs free energy change for the reverse reaction is positive.
The cell potential is negative.

The equilibrium constant is greater than one under standard conditions.

Why does increasing the temperature increases the rate of a chemical
reaction?

A.

B
C.
D

More molecules have energy equal to or greater than the activation
energy. o ;
The activation energy for the reaction is lower at higher temperature.

The position of equilibrium shifts in the exothermic direction.

More molecules have the correct collision geometry.

Turn Over
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i i to increase the rate of the
red manganese(lV) oxide, MnOz, is. added r
5 zgcw:ripos'\tion <g>f aqueous hydrogen peroxide, H,0z. Which statements about

MnO; are correct?

I. The rate does not depend on the particle size of MnO5.

. The mass of MnO2 remains unchanged at the end of the
decomposition.

. MnO: provides an allernative reaction pathway for the
decomposition with a lower activation energy.
A land Il only
B land Ill only
C.  Nand Il only
D

I, lland 1l

20. The overall chemical equation is shown below.
Y2+ 25 YZ + Y
The reaction occurs in two steps.
Y2 - 2Y slow
Y+2Z Y2 fast
What is the rate expression for this reaction?

A.  Rate=k[Yg]
B. Rate=k[2Y]
C. Rate=k[V|2]
D.  Rate =k [Y2)[Y|[2]

(%8 CamScanner
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21, Hydrogen reacts with carbon dioxide as shown in the equaltion below.
H2(0) + CO2(g) = H:0(9) + CO(g) k=411 mol-!
The quantity of CO formed at equilibrium can be increased by

A. adding a suitable catalyst.

B. increasing the temperature.
C. removing COx(g).
D.

reducing the volume of the vessel.

22.  Which statement is incorrect regarding a reversible reaction?

A.  The system achieves equilibrium when the reaction quotient, Q, equals
to the equilibrium constant, K.
B.  Equilibrium is reached when the temperature of the system remaing

constant.
C.  Equilibrium is reached when the concentrations of the reactants and

products are constant.
D.  Equilibrium is reached when the rate constant of forward reaction

equals to the rate constant of the reverse reaction.

23.  Which is true of the signs of AG® and AS® for a reaction that is sponlaneous

at all temperatures?

AG® / AS® 7
A. ] negative { negativej
B. { positive 1 negatfveT
C. Uegative [ positive 7
D. ]

! positive } positive

24,

25.

26.

% Yr6/4/CHEM/HP1/Aug2022

The ionization of the HSO3™ ion is shown below.
HSOs (ag) + H20(l) = SOs% (ag) + HiO" (aq)

Which are the Bronsted-Lowry acid and conjugate acid?

’ Bronsted-Lowry acid Conjugate acid
A. l HSOs™ SO
B. ] HSOs™ Ha0"
C. L H20 SOa2-
D. ] H20 HsO"

The pH of 1.0 mol dm=3 acid Q is 2.
Which statement can be deduced from this information?

A.  Acid Q is a weak acid.

B Acid Q is a dibasic acid.

C. Acid Q does not react with sodium carbonate.

D The pH of acid Q decreases when it is diluted with water.

Which pair of solutions will produce a buffer solution when mixed in equal

volumes? (The concentrations of all solutions are 1 mol dm3))

H2S04 and NazCOs3
CH3COOH and NaOH
NaOH and CHsCOONa

NH3 and NH,C|

O 0 w>»

%] CamScanner
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28.

“13a
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27.  Which of the underlined species is a Lewis acid?

. AlCl”
Il [Cu(H:0)]*"

H. NHe

A. landllonly
B. landlllonly
C. Iland llionly
D.

I, 1tand Il

Which is correct for the reaction below?
Zn(s) + 2NaOH (aq) + 2H.0 (I) — NazZn(OH)s (aq) + Hz (9)

A, Znis the oxidizing agent and the oxidation number of Zn increases.

B.

Zn is the reducing agent and the oxidation number of Zn decreases.
C. Znis the oxidizing agent and the oxidation number of H decreases.

D. Znis the reducing agent and the oxidation number of H decreases.

Turn Over
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rom aluminium and iron half-cells. Aluminium is

is correct?

structed f
i h statement i

. Avoltaic celli i '
2 more reactive than iron. Whic

Voltmeter

Salt bridge
Al

Fe’ (aq)
A.  Negative ions flow through the salt bridge from the iron half-cell to the
aluminium half-cell.
B.  Electrons flow from the iron half-cell to the aluminium half-cell.
The concentration of Fe?* (aq) increases.
D. Electrons flow through the salt bridge.

30. In lhe electrolysis of aqueous sodium sulfate, Na:SOs (ag), using inert
electrodes, 0.4 mol of a gas was formed at the anode (positive electrode).

Which Is the correct observation made at the cathode (negative electrode)?

Gas produced Amount gas produced/ mol
A. hydrogen 0.2
B. | oxygen 0.2
C. | Thydogen 08
D. | oxygen 0.8
[ S —_—

(%81 CamScanner
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«15=
31, What is the standard half-cel
electrode is changed from th
silver electrode?

&‘ (aq) + e~ = Ag(s) /

E°/V with respect to the standard
hydrogen electrode

+0.80

Yl‘G/d/CHEM/HP1//\u92022

I potential of nickel if the slandard reference
e standard hydrogen electrode to a standard

/NF‘ (ag) + 2e- = Ni(s) /

-0.26

A, +1.06V

B. -1.06V
C. +0.54V
D. -034V

32.  Which compound has the highest IHD value?
A.  CH3CH>CH,CHs
B.  ckc=ccl
C. CHs;CH:NH;
D. HOOCCOOH

33.
octane, CgH1g?

1. C (soot)
0. co
. H:

A. landllonly

B.

C.

D.

I'and lll only
Il and Il only

I, Il and Il

Which substances may be formed from the incomplete combustion of

Turn Over

34.

A.

o o

35.

A
B
C.
D

36.

o >

o 9

Which is correct for benzene?

-16-

ring structure.

Yr6/4/ICHEMIHP 1/Aug2022

There are alternating single and double carbon-carbon bonds in the

It readily undergoes addition reaction.
Its "H NMR spectrum shows only one signal.

Its "H NMR spectrum shows six signals.

Which statement is correct of the reaction between CH1C\ and KCN?

An intermediate is formed during the reaction.
The reaction is slower if CH3Cl is replaced by CH1Br.
A protic, polar solvent should be used for this reaction.

The reaction occurs via a one-step mechanism.

Which molecules exhibit sterecisomerism?

8 1,2-dichloroethene
I\ 1,2-dibromocyclobutane

1. 1,2-difluoropropane

I and Il only
I and Il only
Il and Il only

I, Iland Il

(%8 CamScanner
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S TTe rmacion cahwav ' oroduca gentan-Zesme. CH:CHCOCHCHy from crysiailaqrantTy Analysis
the sikene. Catvg s snown Galcw - A
A Eond lengths
=Er NaCkr R K:Cr-G
Y & R KeCrOr =3 E angies
Cha— P ooz T & o o CHiCHCOCH:CH, 5 oA
NS ] St &£ Sten 3
C C. Eandsirengtlt
Which statement is net carrect for this reaction pathway? D.  Three-cimensianal Sinuciure of e e
A, Pent-1-ene is usec for this reaction.
—Znd of Paper—

B.  Step 1is an addition reaction.

C.  Step Z is a substitution rezction.
D. Acidified KzCr-O7 can be repiaced by acidified KMnOQs in Step 3.

38.  Which compound will not react with lithium aluminium hydride, LiAlH4?

A.  CHs;CH.COOH
B. CH:COCH;

C.  CH:CHsCHO
D.  CHsCH.CH,OH

39. 50.0+ 0.5 cm?of a liquid has a mass of 10.00 + 0.01 g.

Which is the most appropriate expression for the density of the liquid?

A 0.2000gcm3
B. 0.200gcm3
C. 020gcm=

D. 02gcm™3

Turn Over
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CHEMISTRY
Higher level

Paper 2
Preliminary Examinations

Tuesday 31 August 2022

2 hours 15 minutes

INSTRUCTIONS TO CANDIDATES

LI

Write your name, class and index number in the blanks below.
Do not open this examination paper until instructed to do so.

Answer all questions.

Answers must be written within the answer boxes provided.

A calculator is required for this paper.

A clean copy of the chemistry data booklet is required for this paper
The maximum mark for this examination paper is [90 marks].

90

2pages
©Schodlofthe Arts, Sngapore

YrBI4ICHEMIHP2/AUg2022

.2-
nd oxygen. Complete

na
o 7208 g of water and

carbon, hyd
s the elementrsnpound produces 0.
ound. (1]

i tain
nic compound con mer?
fgﬁgﬂiuon of 0.6011 g of the organic
3 g carbon dioxide. | |
- nt, in mol, of carbon presentin the organic comp
unt, B
i

Calculate the amo

@ 0

in mol, of hydrogen present in the organic

Calculate the amount,

(i)
compound.
-

entin the organic compound.  [1]

(iii) Calculate the amount, in mol, of oxygen pres

(11

(iv) Determine the empirical formula of the organic compound.

0.6011 g of the organic compound is found to contain 0.010 mol of the

(b)
compound. Determine the molar mass of the organic compound.

(%81 CamScanner
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C
« !ers'ng Your answer to part YIGICHEMANP2/AUg2022
€ 0rganic compoung. (V) and (b), determine the moloc
f o § 3 molecular formula of i

2 () Describe th

Natocy  ocid-base char

acter of the oxides of the period 3 elements,

) Formutate
i3te an
With wator. €quation for the reaction of phosphorus(V) oxide, P40y

. D

(€)  Vanadiu
The ma‘;'s" sh;:d‘:"uomoo;_'nmon natural isotopes; vanadium-50 and vanadium-51
©of a sample of vanadium gave the following data: '

Yr6/4/ICHEMIHP2/Aug2022

(d) Sketch a graph of the first six successive ionization energies (1.E.) of vanadium
on the axes provided. A

the ax -8

log (1.E.)

s
w
»
(&
_—

(e) Explain why aqueous [V(HzO)s[*" is violet using section 17 of the data booklet. 13}

/ Mass number / % abundance [

Turn over
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()  Vanadium trifluoride reacts with liquid ammonia to form VF3(NH,) found in chocolate. The skeletal representation of theobromine is
3)3. . u .
X R 3. Theobrominé 1s 10
(i) Deduce the oxidation state of vanadium in VF3(NHs)s i shown below.
& 1 O
—— A
W
(i) Explain the magnetic property of VFs(NHa). © IT‘
r 1
g . 1]
(@) () \LUstthe number of pi () bonds in theobromine. {

(i) Sketch the shape of one sigma (o) and one pi () bond. 2]

sigma (o) bond:

pi (r) bond:

(ii) Deduce the hybridisation of the nitrogen atoms \abelled A and B. 2

Turn over
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(b)  The chemical formula for the carbonate ion is CO,*-

(i)  Draw the Lewis structure of CO5™.
i (1]

(i)  Explain the molecular geometry of COs%.

(i) Comment on the bond length of the carbon-oxygen bond in COs*"

\

Turn over
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Solid nitrogen triiodide, NIi, 15 3 type of contact explosive. 1t explodes easily

when touched.
eaction, AH. in wJ, when 1.00 mol of

(a) () Calculate the enthalpy change of r
gaseous NI; decompose into its elements. Use1 section 11 of the data -
booklet and the N-T bond enthalpy of 159 kJ mol™. {
NIa (@) — %Nz (g) * fl:(g)
.

(i) The enthalpy change for the explosion of solid Nls is —~145kJ mot ™.

NI3 (s) — ;N2 (@) + % La(g) BH=-145K mot™

r from part (a) and the energy cycle below, calculate the
5, of NIz in kJ mol™.

Using your answe
¢ sublimation, AHsu

enthalpy change 0O
NIy (8) ——— > N2 (@) + 212(9)
AIR /‘:L
N1s ()
-1 PP
-85 kJ mol™* but this 1S notthe )

(If you did not get an answer to part (a), use
correct answer.) )

(%81 CamScanner
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Yr6/4/CHEM/HP2/Aug2022 petween rate constant and
A tionship be
(b) Nitrogen trifluoride. NFs, has a structure similar to Nla. 45 equation. k = Ae kT, Shows the relati
5. The Arrhenius €< Ay
(i) Calculate the standard enthalpy change, AHS, in kJ mol™', for the temperature, T (in Kelvin) ‘ [1]
GEcRPasiogiciihs temperaturé affects activation energy-
e
NFs (9) — 3Nz (9) + 3F (@) (1] (a) Statehowtemper@®=T
En'ha,py Change affermation ] ...............................................................
I e N e —
] e T s
' F@ l 794 J -t 1 for the decomposition of NzO is shown below.-
(b) The graph of In k against 2o
Nzo had Nz + O

(i)  Calculate the entropy change, ASe, for this reaction. 1]

‘ Entropy, 5S¢/ J K 'mol™
F(g) J’ 158.8 Ink

Nz (9) f 191.6

r
f NF3(9) ’ 260.8 J

-

0 1.02 1.04 1.06 1.08 1.10 1.12 114 1.16

0.96 0.98 1.0

L0k
:

Source: International Baccalaureate Organization

(iii) Using your answers from (b)(i) and (ii), and section 1 of the data booklet.
comment if this reaction is spontaneous at 25 °C.
() State how the rate constant, k, varies with temperature, T.

b)(ii), use -87.6 kJ mol™ and

(If you did not obtain an answer in (b)(i) or (
correct answers.)  [2]

-150.5J K™"mol™" respectively, but these are not the

Turn over
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(i) Determine the activation energy, £, for this reaction, using section 1 and YIEWCHEM/H”]A“QZO”

2 of the data booklet. B3] 6. Methane reacts with steam as shown in the equation below.
| e
-_— 0@ CHi(g) + H:O(g) = CO(g) + 3H.(g) AH=+131 «J mot!

..... (a)  State the equilibrium constant expression, Ke, for the reaction above. Q!

e Rl s s s s g (b) Explain how the position of equilibrium would be affected by decreasing the
L volume of the reaction container at constant temperature. m

(c) The rate expression for this reaction is rate = k [N,OJ2. The val f th
constant at 1023 K is 0.244. sl sl o fhe rate

(i) Deduce the units of the rate constant. 1 OO SO U R UTscs e S .
I ............................................................................................................................... (c) CHa (2.00 mol dm™) and Hz0 (1.00 mol dm™) are mixed and allowed to reach
equilibrium at 450 K.
................................................................................................................................ CH, K H.O \ co \ Hz \‘
Initial concentration / mol dm™ \ 2.00 ‘ 1.00 \ 0.00 | 0.00 \
Y n . ‘
(i) A sample of N2O of concentration 0.500 mol dm™ is decomposed at Equilibrium concentration \1 nL
1023 K. Calculate the rate when 20% of the N-O has reacted. 2] Imoldm?® | . . 030 | cceeeeeeeenns Gres | siErasaeeness
(i) Deduce the equilibrium concentrations of CHs, CO and H: in the table @

.......................................... g esedeeoresratnedntsnetacaioscscniesacansreritesntssarsaibersaianadiniPabetsaanais above.

(i)  Calculate the value of K. at 450 K.

(i) Predict the effect of a catalyst on the value of the rate constant. (1]

(i) Predict the value of Gibb's free energy change, AG, of the equilibrium
mixture at 450 K.

Q!

Turn over
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25.0 cm® of aqueous ethanoic acid is titrated a

gainst aque: :
(0.100 _mol dm™) . 27.60 cm? of aqueous sodium hydroxidg is?gs ‘SOdJum hiydroyice
neutralize the acid. quired to completely

NaOH (aq) + CHsCOOH (aq) — CHiCOONa (aq) + H:0 ()

(a) Calculate the concentration of ethanoic acid.
[l

Calculate the pH of the aqueous sodium hydroxide at 298 K. (2]

(b)

(c) Sketch the titration curve of ethanoic acid with aqueous sodium hydroxide. Show

how the pKa of ethanoic acid can be determined from the curve. (3]

Volume of NaOH added / cm®

(d) Suggest an indicator that can be used for this titration, using section 22 of the

data booklet.

Turn ovel
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n C | iniu oxide, AlO3 between
i by € (‘(:UO')’S S of molten alumin m
obta! ed by |

8. Pure aluminiy e
’ h electrode:

oC to 980
940°C ctions at €3¢

i ea
(a) peduce the half-equahons for the I

Cathode (negative electrode) ©

(elall i s, usin section 7 of
Deduce the overall cell reaction including the state symbol g 21

the data pooklet.

(b)

when a current, 1 is passed through the
aluminium, in kg, that will be
lectrolyte for 3 hours-

(c) 80 kg of aluminium is produced
electrolyte for 2 hours. Predict the mass of
produced if a current, 2/, is passed through the €

(%8 CamScanner
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(d)  Pure aluminium is used in the aluminium-hydrogen peroxide fuel cell. The
reaction for the fuel cell is shown below.

2Al(s) + 3H:0: (aq) + BH" (2q) — 2A1" (aq) + 6H.O () £° =+344V

In this fuel cell, aluminium is oxidized to aluminium ion, Al (s) = Al*(aq)+ 3e”

(i) Calculate the standard Gibbs free energy, AGS, in kJ mol-!
using section 1 of the data booklet.

. of this reaction,

(i) Formulate the half-equation for the reduction of hydrogen peroxide. [1]

-16-
Yrﬂ/diCHEMIHPZAugZO'Z?

9, Cyclohexane and (Z)-hex-3-ene are isomers with the molecular formula C.H.;. Both
are colourless liquids at room temperature.

(a) Draw the structural formula of (Z)-hex-3-ene. m

(b) Describe a chemical test and the expected result that distinguishes cyclohexane
and (Z)-hex-3-ene.

(iii) ~ Calculate the standard electrode potential for the reduction of hydrogen peroxide
using section 24 of the data booklet. 1]

Turn over

(c) Three signals were observed in the high resolution 'H NMR spectrum of
(Z2)-hex-3-ene.

(i) Predict the ratio of the integration trace and the spliting pattern of the
three signals using section 27 of the data booklet.

Bl

Chemical shift /ppm Ratio of integration trace \ Splitting pattern
0.96 \ B
.................................. s e T
2.03 \
................................. Sean Caisstsssatssssasessiivesasntasannany
5.33 \
................................... e Neetesscastttesscatt et ASUUN o cesans
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the 'H NMR spectrum of cyclohexane is different from that of
(1

Outline how
(Z)-hex -3-ene.

(if)

B
3
§ Y
E
[72]
=
=
[ =
" 5 / A
“l;‘;‘ﬂ— d !0'00 ' Ell'bﬂ 1 S'HCI A'l'lﬂl)
Wavenumber/ cm™
Identify the bonds responsible for the absorptions at A and B in the infrared
spectrum using section 26 of the data booklet. [2]
Y - R S T e N | - RN e o 825 T S i o
} ; —

Turn over

(e)

®

The mass

Relative Intensity

Suggest the fragments that cause the fo
data booklet..

(Z)-hex:

0]

.18 -
Yr6/4

(Z)-hex-3-ene is shown belov/.

spectrum of

_‘ -t #16

ol

50 60
m/z

/CHEM/MHP2/Aug2022

llowing peaks using section 28 of the 2

-3-ene reacts with hydrogen bromide to form 3-bromohexane.

(Z)-hex-3-ene and
ovement of electron

[4]

Sketch the mechanism of the reaction between
hydrogen bromide, using curly arrows to representm

pairs.
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(i) S
uggest a reason why the product obtained for this re

rotate plane-polanzed light. action does not

- - . OO
; R 1
[ e N
............... ' .-............A..,..“.........,.A....“.....4..“......-. |
B e L T R l
(@) A mixture of cyclohexan i
e, CeHyz, (in large ex i
Kyl ] < (in cess) and chlorine is exposed
e astctxhstart a chemical reaction. A monochlorinated prod it U'V
€ major product at the end of the reaction preduckiCatinSins
(i) State the mechanis
moft i
i he reaction between cyclohexane and
' 1
| ettt
(ii) Suggest a reason why cyclohexane is used in large excess. 1

(iii) The meghanism of this reaction involves three stages: initiation,
propagation and termination. List the two chemical equations in the

propagation stage to form CeH1iCL [2]

(iv)  State the formula of the hydrocarbon compound formed in the termination
stage.

[

Turn over
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The monochlorinated product, CeHnClL is futher reacted in the two-step

reaction pathway as shown.

MaOH(aq) | c,H,0H _ne-HS04 | cH,COOCH

CsH1iCl
Step 1 tep 2

) Deduce the type of reaction in Step 1.

with another organic compound in the presence ofa

(vi) CeH11OH is reacted
ted sulfuric acid in Step 2. Deduce the organic

small amount of concentra
compound used.
N i,

-

n

(viiy  Outline the purpose of adding concentrated sulfuric  acid -

Step 2‘7—//_/_\
\

Source: All spectral diagrams are extracted from https:/fwww aist.go.ip

-End of Paper-
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