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TNSTRUCTTIONS TO CANDIDATES

Do not open this booklet until you are told ta do so.

Write your name, Centre namber and candidate number on the answer sheet in the spaces
provided unless this has already been done for you.

There are forty questions in this paper. Answer all questions. For each question there are four
possible answers, A, B, C and M. Choose the one you consider eomect and record your choice
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Read very carefully the instruciions on the answer sheel.

INFORMATION FOR CANDIDATES

Each correct answer will score one mark. A mark will not be deducted for 2 Wrong NSWEr.

Any rough working should be done in this booklet.
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Section A
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._.__..:n_uﬂ.ﬂ.n_.m b 2 Pluysical property of the cloments Ha b €F vaarien with

HU_.-L_ HEF s RO :-_;._.+r1:ﬂ.

H-HEH TR “.“. HHH ..“ __

B : 2 |..|WI-I...-H (1 _l_._ 11
1 “_-“_

e [ R LN L
proputy | HHTH e —
AR R o A

Protan number
Which property is shown?

A glectroncgativily

B first ionisation cNeTEyY

C onic padius

D melting peoint

Which property increases on descending Group (V) of the Periodic Table?

A covalent chameter of the chlorides
B acidity of the oxides

C melting point of the elements

D stahility of the oxidation state (IT)

Which bond is least polar?

A H-F
B Br-F
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Lzad (TW) poci z
(TV} oxide reaces with concentrated hydrachloric acid as shown,
PhO) .
2y + 4H _”..__H”_ - Hu_u_ﬂﬂunm._ + M“_._”wn..___nu. + nhu_.B

What can be dedyced [roma this reaction about Fho?

A It i a reducing ageqt,

[t mu an acidic oxide,
It is an amphoteric oxids,
[t 15 AN DHE.mH.rH_.h ageat,

Which source of energy results in the beast damage to the envirenment?

muclear
solar
biogus
fog=il fuel

R e

What is the Edy, for the reaction between Co®* and water under acidic canditians?

A =059y
B +0.5% VW
C 151V
n +1, 6 ¥

Diischarging mw s=wage inta water bodies

pollutes grousdwater.,
destroys aguatic plants.
imcreases te amount of oxygen,

= el

Which staternent corvectly describes how sulphor dioxide prevents the spoilage of food by
microbial activity?

B Jowers the pH of foad
C  produces a chocking pungent smell
D oxidises baglarial ciell walls

Which kydride readily decomposes when leated with 5 hot glass tod?

. chloride
hydragen chlo
hydrogen flucride
hydrogen ipdide
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12 B [-50, sanacidicgs =~ ———
- low pH kills microbes
E = larger halides form longer bands which are weaker
14 A Catalytic role of NO, in acid rain e
15 B write the e.c.f of each element
16 B -
(17 B
18 D 4
19 B the triiodomethane test
20 B have acid - NH, and - COOH gl‘ﬂﬁp
21 A diazonium ion decomposes tw phenal
22 D
23 C
24 A
25 B =
26 A | draw all possible displayed structured formulae =)
27 C | alcohol; ester; alkene '
28 A
25 D
30 A Emhuxyianidhthamgar&clajrerxlﬂ—ﬁj
= ip oo s
109
31 D
|_32 B
1n B
34 B
33 A Construct an equation for the reaction
36 A 1,2, 3 one true consider the mechanism of reaction
37 D Oxidation of an alcohol to a ketone
38 A
39 A
40 A Type of ligand, oxidation state, encrgy levels determine colour of complex
ions

22

Comrmra’ bl L am e

(%83 CamScanner


https://v3.camscanner.com/user/download

EZ

—

BIOEM THemery FORTUTIENE [roneg angegey ppEnddon

TV.LOL

—

= Ll I i a

T_H SHANTWVXE HOA

“wotsanb wed 10 nonenh g

Jo pos oap 1= | | maysesg U7 ERATE SLSpELI jo S ST
SALVAMINYD HOd NOLLYIWHOANI

azded

uorsanb o U0 papeansd soouds s By samsIE 0K 2IEM,

-wfrd srp Jo do S 18 530RdE Ay
T T Ui TR PR Ja M 3raas "SI IO AL,

STLVONIN YD OL SNOLLWTHLENT
SO Of ey | JIEL

B ) tnog |

SRR i WERIgTy

PR IR

E[ELSPEL ORI

~saded vayaih ST 0 LE6STE SEPIERE )

MOISSHS B10T HATWAADN

¢Ie09

T dadvd
AMLSTINIHD

[PA3T] PAIUBAPY UONEINPF JO NEIYNIDT) [EIIUIT)
TIINNOD SNOILVNIWNYXA TOOHDS AMAVANIZ

T

e,

J”_.____..... MEEInm

|

J

=M LLIE B E-EHU

DLIER] FIEPIPUE)

CamScanner


https://v3.camscanner.com/user/download

WIDTH T

[o1:1meL]

T upppun)de

USRS TR
10 ff1aua UOYBZUOL 1ISLE VBT SHNE] 0 A urupdwa prw el (@)

e Lo Jo
* {803 noEInnE PUO33E a0y gynaemsidal JE wOCEnha ST} FLA, {1}

*ALIGEE] O SSELE SALOYE DATIE] Bl senae ()

CETR HRMOTE ALITEL WELET) D) L] (mh

1] 1y U I, sazads augy awmp] (1]

"I g S PUTELLI
M) P g, 19 S TR0 T 4] PFITCY KRS JUILOLY g e

syl o s

(=)

(=)

Eomemrd bl |n=Ceonerrr

CamScanner


https://v3.camscanner.com/user/download

ETNM 160

' [or:meL]
[£] ==

~spamodmos awoy jo Agnos saagE Admnus some o oy )

[¥]
“Adpeipea
aapey jo spmaulew gy ey () o sopy sq ey uepdhs (W)
T
1
Adrgus asiie] Jo SpRIMISenT ) 10008 ) S0 el g () (q)
il

“monoERs a0y afueys Adpmpua ag) aenopE
1OH + 12°HD + D+ *HD

uonenba op) o BUIpoade ULDMY LA ERE Sty ()

ANazua itk L) ) BUL ] -H- Anu

CamScanner


https://v3.camscanner.com/user/download

[1]

[z]

[£]

FIOTH DTEDD

CamScanner

dshyey (m)

| B |

gy @

i s138aT proe aund[ns mo smegs o) sHoiEnba [Ewags y,  (q)

SR ELE D
(17) dcap §o uopRsCdes033p D B} PUSH I WENXa puw aqensaq ()

(1) ux noneas onp) wodp syanposd ag) jo suo Lo fo ssn s oy (u)

amuagne ameesuden jo ungusodmooap aggf uonEnbd A My, ) () £


https://v3.camscanner.com/user/download

ENIEH Dl

[Z]
*(1) 1 paukiog wonmos Mp Jo AINIEL SRR o aEg (1)
~qo0eas 1 saagossip autumpddnd o sons o nomEnba D S {1}
el ol
‘aueifnyd Jo e g smmeddosd yo Sy ag) amedmos)
el = !
‘auEpa)yD wioy paredasd g R sumurAdoad sy SO
lor:eoLl —
[zl
g ()
— ‘e

1] WONYESI AR UL PRI SUDIRATISCO 3 ATEE

(2)

(q)

(=)

(3

Eomemrd bl |n=Ceonerrr

CamScanner


https://v3.camscanner.com/user/download

"L

RAMMEHALE

filsh S30E23 MMEIEE]
B patining ._u_.._._._.n_._.m. u._.u.uh.._a D) 0 BEELIO) [EITEDOINE 1) ML)

1's2y

SuLsE "HO

f....ﬂ_ :H.:
"HOPFHOHI =H fHD— n_, :

%

195 ] UL Wasons BT SETERSRY J0 S{OMLG] [RIRGSEIE SO,

Lrpzrme]

[€]

“y Jo anard[od a1 Jo sun neada sy ey (g

“ofizapam wes y prmodinnd e uonErusadyod o adfy op geg LT]

"y punikdice m dnosd (enogaung dee Luw aarep] (1)
Uy

0
."mu.u|_1_.
N
-

I B U nRogs fy punodanos SIUESEe UR SOrEO anfindng

JH

()

(r)

CamScanner


https://v3.camscanner.com/user/download

[+

NODTM, L i

TOTH PARMIZOUI Yoy (ag)

FOUPY |npp poa (m)

THIWVIT  (m)

SSIIERIpA G AT H o ' i

~omeaar

CamScanner


https://v3.camscanner.com/user/download

El02W Wline

[onzpmeg ]
5]

VUSLIUCHILALR 3 7] USRI a0
Jo spags Euswmap o wepho suonenbo jo pre s Qi (o)

L

SuDGEMON[jLUO{gs jo s oM Sum ey () (q)

CamScanner

Comrmra’ b | am e


https://v3.camscanner.com/user/download

10BN T Eng

ITHUGULING)

[ouaydonm-0Tuo JO AN aqeredas 03

“[onaqdogm-emd poe
posn syerudde o smoRs g3 ()

9

CamScanner


https://v3.camscanner.com/user/download

CATN OIS “ |

LRICENE

[o1i1meL]
[1]

HAIOITATS ST 00 2qegaes) A pasmmo wojqoud aun s (3)

[l

aupgyrna (1)

Aeyanag {n)

AU U Sy Jo SO U uworasog s mepdsy ()

Comrmra’ b | am e

CamScanner


https://v3.camscanner.com/user/download

ZIMBABWE SCHOOL EXAMINATIONS COUNCIL

General Certificate of Education Advanced Level

SUGGESTED SOLUTION ANSWERS

GUTU HIGH STHOGT

P '.. B e
DERART BF BCiawces |
']

NOVEMBER 2018

CHEMISTRY

ctul o‘-l-, e X

6031/2

TR PR RENF


https://v3.camscanner.com/user/download

FE

tp-100 [ OZET— =
CaET + L10E= - “HV
L 1o 1 A ) -
(zevdt + (orehl + (€TH E =

D-H+ (12 -12)14 (H-2)E — SpEm spung

10U [H 68 1 S
{evzh + (E1WDF =
=121 + (H-Dry = woqpEeg
SANIS|CHL T UL SPUDY TUA[EADD JO F|OUL 00 HE o) fanrmban 5T 10 Jumouly
- K saus nonEEILL ST 13663 M) “aflmeyn meajan S0 TR e
sadlmTs TRApna]
“EMA[IET J0 S300] DATIIRINE
oL STGOIH M £ Pap(ais A8 STanaap) e ¢ snajann sarsod aq g

DOTIIELIE 23] S *ULSa[a 3T STS]SM o) uway S Squng ag ]

1oy SMIPEANQS ¢ SNIEL MOy

2+ Tg«Mp

fnafiAxo jo mol aanreedimm snoased aom
SO0 ML) BaIEa[a FEGSSS I AADWET 0 paambar S8mua e ),

GO 6L =

B00F + T6'GE =

o () (el xg) = W

SIROE
T 1 ULIED 0 s u_n_.._..“ﬁ_.% o] ._.u....r_.__.m”n_uh_...-_. JiRAa[= O JO SSEm )]

sadoyos]

()
(1)

amp

(1)

(1)

{e)

[}

{1}

(€]

(q)

(z)

~omeaar

CamScanner


https://v3.camscanner.com/user/download

(k)

(e)

()

(B)

(e}

(i)  Chargeonion;
radius of won;

. atg”
comment: Lalfice & —2 -

(ii)  The greater the charge; the stronger the attractive force and the higher
the lattice energy produced;

The smaller the radius, the stronger the force of attraction the higher
ihe lattice energy;

COMMERL: Al = — A H e T8 Hligaranon
If lattice energy is higher than hydration enthalpy, the compound does nod
dissolve;

If lattice energy is lower than hydsation energy, the compound dissolve;
() MgCO; = Mg + CO,

] Mgl — used as hning in fiumaces
C0; = used m fire extinpuishers

(i)  Thermal decomposition decreases down the 2
Cation size increases: 2

Decreasing polarising power of cation /
more stahle = compound hecomes

AG —nmq.ﬁqu_ + _._HNM‘U.-_“H_ el :mﬂ_..m.u 4= E—.nmﬁ_...mn“_h.

m._.nmﬂ_“u”_ + “_.._xm.D...E -+ Whm_..n.._ + _.._”m_uE + m_n_u_..ﬂ.u
(i) E.mﬁ___“““_ + .m_um_u...nc -* _”._ﬁb“ﬂ”_ + Zmu.nmﬁ_iw”_
OO

white fumes and req brown fumes

(ii}  while fimnes

~omeaar
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4 i)

(h}

(d)

50

KN | LLALH ¢ pgiiry
CHCHC! —  CHCH,CHN ——CH,CH,CH,NH;
ethanol ather

refTane
m_EE__E:.mnn is meore hasie than phenylamine,
Benzene ring withdraws electrons from nitrogen’ propy] group pushes
Electrons towards nitregen increasing electron density.,
._“:wﬁ—u_nm._”-_nw z“_-mu + :H_H_ = ﬁ.—._...-n_....m.._u_“._.—m z.:.m.. + _H_H.—l
pH B-11

(i) eslerf (C=C) alkenc/nitrile

(i} Addition pelymensation

(i) Ee ScAoaT]

h__u_.._.n_m I 0F 5 ...._.I...._

CES |

ﬁ Hﬂ ﬁ_uz 7 |

(i)

f

Zl.z

%

n.|n=ﬁ=|rn:nﬂ__n:

n|__u_.H

_.Hu_u

T

45 _ulln:rﬁ:"n:_ﬂmuﬁ_r

I
HE

(i)

C___CH,

36
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(i)
0
O oy H
a_anmlnmpwzllwmnEnmw
HL .nrull__u:
b
(iv)
0
\_f CH,CO0H
“H, O\\
q c&%m + CH,C1,000H
HC £
\
CH,

(5] {i} I refrigeralers; air conditicning unils; solvents in astosg)] SprEys.

(i}  Destroys axane layer

I
CFyCly, — CFyCL 4L
2010, — ClO0ET

CIDCIO - 2CL, +0,

@) () Sieam distillation

(i[{}  oobonitrapbino] and waber mizitire
Enframmalecular H-bonding in o-nitrophenn,
reducss sulubility in water:
eTenges sralatility;
..-E..E,.nrncrl._g&:n in p-nitraphenal

merenses molocular weigh: '

reduces wlubility;

w
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(b)

(e

(i)  Leachate

) _ﬁm_nr._m:&_.._ formed by water which percolates through decomposing
arganic mutter; n:_—un.&_m partly decomposing material and ions

(ii) Methane — anacrobic decomposition of organic material;
mmn_._m_n_“__..ﬂ = .“..H.H_...,.ﬂ_ + Cg

Leachate — water pollution ¢ by heavy metal ions or organic matter
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(b)

(©)

(v}  State one advantage, other than cost, of using porous coated
electrodes in fuel cells.

|use of data from the data boolklet is recommended]| [3]

A hydrogen-oxygen fue] cell is required to produce a current of
0.03 A for 50 days.

Calculate the mass of hydrogen gas that will be needed. [3]

Sulphur dioxide present in an air sample was dissolved in water. The
solution was then titrated against acidified potassium manganate (VII)

solution. 7.40 cm® of 3.16 gdm ~>potassium manganate (VII) solution
was required to reach the endpoint.

(i) Construct a balanced chemical equation for the reaction.
(it)  Determine the mass of sulphur dioxide in the air sample.

[7]
[Total:15]
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(a)

(b)

(a)

(b)

(c)

Describe and explain

I how the melting points of Group (II) elements VALY down

the group,

7. the trend in the dmmpuﬂiﬁﬂﬂ temperatures of 6]
Group (II) nitrates.

e e o whencononed
sulphuric acid is added to solid sodium bromide.
()  State, with reasons, the halide jon that has a greater reducing power.
(i)  Write an equation for the formation of

1 wilpkacdidkde ¢ - ¢

2.  hydrogen sulphide.

(iii) In addmnn to sulphur dioxide and hydrogen sulphide, another
reduction product is formed in the reactions in (b).

1. Name the reduction product.

2, Deduce a half equation for its formation.

[]
["['uta]: 1 5}
@  Compare the solubilities of MgO ard CaO in waer
() Expha .wh':,r Group (II) metals are suitable for use i fireworks
W [41
Explain the
@) variation in volatility of Group (VIT) elemente
(@)  trend in the thermal stabilities of Group (VII) hydrides
LoSalt is a mixture of sodium, chloride 4nd potassium chlorid 3
. oride
Describe and explain how the : i
Dest papls total concentration of chloride in LoSalt
[5]
gl [Total:15]


https://v3.camscanner.com/user/download

KOSEN L1
- TN
DonaTal A WAL PAsOLEL aq e SpEIpauLEgul o4l MO aquosagl (1)
+(1) 3 ur wossEar sy Jof MeipouLIl ApnusEpl (n)
“i T} 7 JO uolEEAL0D 1) 10} SuaHEL ysadans 1)
ot
A
H H
\
B 7=
;M_u *HD 'HD
O
-7 punaduca

winy passsdond 9q TEI BTG § pmadiun v jo AIENNE M) SM0TE TR (2}

L]
‘paqejal ane f pum f saoqurepdsy (i)

'd P (] JO SAIAIAN0E MEL] (1)
UFH M PHIEM EEm ) LS PAULIO) amw J PUE ( Sponoding-y (q)

Lzl
IadEes pow i o soussand oy @ yooa D ()

OUEI[AMIOAC[ENS) UF JOIIOLY J0 ToTm[os B (0
T SREA1 7y UG patiic) ynpasd s mp jo amianmgs oq mes (&)

e iy
2 pumnduse
H H
v\
J=7]
L .‘.___. ..._.
HO™HD "Moo
"D punodmos snnsan we jo simonns a smoys 1o 8Ly

RO 7yp Wl suolpsank gl dup LS R

J nnngag

CamScanner

TR PR RENF


https://v3.camscanner.com/user/download

(iv)  State the type of reaction that produces the intermediate. [4]
(@) () Deseribe the bonding in benzene in terms of sigma and pi bonds.

(iiy  Outline the mechanism for the reaction of benzene with Cly(g)
in the presence of FeCl; catalyst.

(6]
(Total:15]
Fig.7.1 shows a reaction pathway of a polymer.
|
—CH;T_{]JH L
? heat, H, SO, /
step |
| B ——CH,COCI
CH,
Fig.7.1
(a) (i)  Draw the structural formula of
1. the monomer from which the polymer was made,
2. L,
3. B.
(ii)  Identify any two functional groups in the monomer.
(iii)  The polymer was reacted with excess sodium hydroxide to form
another polymer.
Draw the repeat unit of the new polymer.
(iv)  Give reagents and conditions for step I1.
3]
(b) Fig.7.2 shows the structure of two organic com ppounds, W and Z,
H H
1 |
H,N— -:lz—-::{::-nn H;N— C— COOH
|
C HJ CH OH
2
W Z
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(c)

() gave an orange
An nic w_]nd ﬂfﬂ“‘lm 'fﬂﬂl'lu.ll E‘M“nd did not

PNH. The
e a2 DL e,
give an o

Deduce, with reasons, the
() fanctional group(s) present in the CO

of the compound.
()  possible structural formula 15
[Total:15]
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Section I}
Answer one question from this section,
(a)  Outline the six steps involved in the production of a genetic fingerprint.
(b)  One of the steps in (a) involves the use of a radioactive isotope.
(i) Name the isotope used.
(ii)  State one reason why this isotope is chosen.

(c)  State any two factors that afTect the speed at which amino acids move
towards an electrode during electrophoresis,

(d) Fiﬂ-g-'l_ﬂhm the results of the electrophoresis of a mixture of
four acids, K, L, M and N, at a known pH.

mixture applied here

K L M N
Fig.9.1

The amino acids that were present in the mixture are shown in Fig9.2.

H H
' |
b= — o H,N— C —COOH
|

(CH,),— NH, CH,
lysine alanine

H H

| |

|

aspartic acid glutamic acid
Fip.9.2
603173 N2DIE

A
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[3]

[2]

[2]
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10

(=)

®)

s, the amino acids K, L, M and N. [4]

] Identify, with reason
i id as it appears al
(i) Ineachcase draw the structure of the amino acl p n
this pH. [Total:15]
Modemn catalytic converters consist of compacted nano particles coated
with Pt/Rh catalyst.
@)  Explain the advantage of making the catalytic convertet using
nano particles.
(i)  State the type of catalysis that occurs in the catalytic converter.
(iii)  Explain how Pt/ Rh function as a catalyst.
(iv)  Write an equation for the reaction that occurs in the catalytic
converter. [8]
(i) State the origin of sulphur in fossil fuels.
(ii) Write an equation for the formation of sulphur dioxide in thermal
power stations.
(iii) Describe the detrimental cffects of sulphur dioxide in the
atmosphere.
(iv¥}  Explain with the aid of equations, two methods used to minimise
the releaselnf sulphur dioxide into the atmosphere at a thermal
power station, 71
| Total:15]

603173 N2018
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@ @O decrease down ﬂ:lg-ﬂ group; Vel
because distance from nucletis = :
shielding of outer electrons by inner electrons;

outer electrons Increases / increased

(i) groupl;

largest difference between the first and second jonisation energies;
compare all IEs not just first and second IE

() (i)  InBerylium the outermost electron is removed from 2s while in Boron
the electron is removed from 2p;

2p electron is at higher energy level

(i) BEH] —i) ﬁ;’] +e~ [state symbols)are important and should be

included]
€) (1)
M
1 b o
1p:l; zp‘y EPE
Cnergy | )
25
A
15
(1)

o O

spherical durmb bell shaped

(d) (i) Fe{OH), ===Fe2t 3 200~
EE'P - {FE:+]['DH‘]2;
xmolPdm=? = [Fe2+ 2
l[Ff 1[2Fe?+)2 I4y3
solubility = il £
8

[Fe?*] = (%)* mol dm~

4
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b
' (if)

' Solubility increases;

Fe(D

(OH)z ===pezt 4 20H7,,,
- INCrease in temperature shifts the equilibrium to the nght;
Solubility decreases: due 1o common ion effect

Common jon effect/ Fe(OH) 2(5) 'F*‘FEE::.} +20Hq)

Imlfnﬁuunuentmﬁun of OH™ ions increases, equilibrium shifis to
e left;

0, +4Ht e
2 (@ @ ( 2 +4e” ==2H,0 + 1,231.?)

(ii)
®) 1
2]
2
© @
(ii)

2H* + 28 ==H, 000V

Overall: 0, + 2H, —— 2H,0;

E® = E® reduction — E® oxidation
=+1,23 - 0,00
=+1,23V; avoid omitting () sign

- less pollution/no carbon dioxide produced/water is the only
product

- more efficient
- less dependence on fossil luels which are non-rencwable

a2 high cost of manufacturing
i take up more space
hydrogen is difficult to store/transport

change in size of clectrodes; anode becomes smaller cathode gets

bigger: _
- sludge at bottom of beaker;
- change in colour of electrolyte;

the colour does not change because copper ions consumed are
replaced on the opposie electrode

Q = It
= 1,00 % 50 X 60
= 700 C;
m(Cu) deposited = 71,97 - 70,14
= 1,83 g
118
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ompounds of molecular formula C3HgN range - |
c %

(b)  Boiling points of organic
from 3 °C to 48 °C.

Deduce, with reasons, the displayed structural formula of the compound
that boils at 3 °C.

redasons

3]
[Total: 10]
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(a)

(b)

(c)

0 5 %
H
N
N O N 0
N
H
0
0 S 0

Name any two forms of isomerism sho

wn by an organic compound of
molecular formula C, HeO. p

1.

2.

2]

Fig. 5.1 shows the structure of two organic compounds, X and Y.

X Y

Fig. 5.1

Describe 2 chemical test that can be used to distinguish between Xand Y.

[3]
Fig. 5.2 shows how compound Z can be synthesised.
step 1
CH,CH,cHO — > I |
step 3 o o ,CH,COCH(CH; )2
Z
siep 2
CH.COCH;, — > M
Fig. 5.2
(i) Identify compounds L and M.
e
I E @
e
M e

SO3172 W201%
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(i)

Complete Table 5.1 by stating the type of reaction, reagents

and conditions used for step 3.
Table 5.1
type of reaction reageni(s) condition(s)
[3]
[Total:10]
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Give one example of
1.

Organic nanoparticles,

2,

inorganic nanoparticles.

(i)  Explain the application of nanotechn 2
pollution. ology in the control of water

5]
(b) ()  Describe and explain observations made when aqueous ammonia
is added to [CuCl,]?~ until n excess.

PR —-
P -

2+ m
(i)  Write an equation for the formation of [Cu(NH3)4] fro
[Cu(H,0)6]%*.

flr—/""‘“ [5]
[Total:10]
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(b)

(a)

Ethanal and methanol react according to the equation:

CH3CHO + 2CH;0H = CH;CH(OCH3); + Hz0
A 25.00 cm® mixture of the chemicals was found to contain 0.131 moles of
CH3CHO, 0.129 moles of CH3OH, 0.0785 moles of CH:CH(OCH3); and
0.0418 moles of H,0.

(i)  Calculate the K. value, given that at equilibrium the amount of
CH3OH was found to be 0.0638 moles.

(ii)  Describe and explain how the amount of CH3CH(OCH;), can be

increased.
(8]
[Total:15]
Fig. 3.1 shows the trend in the ionisation of magnesium.
'
:
o
--E —_—
28
Lt
3=
electron number
Fig. 3.1
(i) Define the term first ionisation energy.
(ii)  Write an equation to illustrate the second ionisation of magnesium.
(iii)  Explain how Fig. 3.1 shows that there are three electron shells
In magnesium.
[4]
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PPERLNTIR b  T  PEE T
s e e e
N =R 4] AR AT

s i
R

T0%
L
éi
=
20.2%
-
2740 28.00
mass/charge ratio
Fig. 3.2

Calculate the relative isotopic mass of the third isotope.

[5]

(c) Explain why
(i) aluminium oxide 1s used as an insulator in spark plugs,

(ii) the first ionisation cneTgy of potassium is lower than
that of argon.

(iii) SiClsisa liquid at room temperature whereas PCls is a slid

[6]
[Total:15]

“Foa Lt
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(a)

(®)

(<)

(a)

(b)

Section B
_Answer one question from this section.

State the oxidation number of chlorine in

(i)
1. Cl03,
9 clo~.
(i)  Statc the obscrvable change that occurs when chlorine is added
to hot sodium hydroxide.
(iii)  Write an ionic equation for the reaction in (ii).
[5]
When KCIO; is heated just above its melting point, it disproportionates
to produce two chlorine containing products.
(i) Define the term disproportionation.
(i)  Wnite an equation for the disproportionation of KCI0s.
3
A 0.398 g sample of a metal carbonate, MCO. decomposed to give the H
metal oxide and 0.222 g CO..
Deduce the identity of the carbonate.
[7]
[Total:15]
A group (IV) tetrachloride, XCl,, is simple molecular and can be
hydrolysed in water to form X0,.
(i) State the shape and the bond angles of the tetrachloride.,
(i)  Write a balanced equation for the hydrolysis of the tetrachloride.
(iii)  Explain why CCl,, another group (TV) tetrachloride, does not
hydrolyse in water.
(5]
Explamn why
(i) CCl, does not decompose when heated but PbCl, readily
decomposes,
(i)  phosphorus bums under mild temperatures but nitrogen does not,
(iii)  nitrogen forms NO, as its stable oxide but phosphorus forms
LAUTS
60313 M2019
181 .
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ik

i
g i

[n .. . IIE ”
" in hexane,
l_ﬁlr ! B
g_,_f{'*"r)
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(a)

(b)

Section C

any two questions from this seclion.

The boiling points ufprﬂpan-l-nl and penmn—ﬂ-ﬂl are 98 °C and 124 °C

respectively.
()  Explain the difference in the boiling points

(ii)  State, with reasons, the alcohol that is more acidic.

(i)  Give a two step test to distinguish between propan-l-ol and
pentan-3-ol.

[6]
The oxidation half equation for pentan-3-ol is:
CH3CH;CH{OH)CH;CH; — CH;CH,COCH,CH; 4 2e~ + 2H*

Deduce a balanced equation for the oxidation of pentan-3-ol by acidified
potassium dichromate (TV),

(2]

603173 Name
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step 1 2NaoH + 1; — NaOl + Nal + H,0

H
|

step 11 CHyC-R +NaO/——>CH; C-R + Nal + HO
OH
O 0

i I
seplll  CH,-C-R+3NaOI—>CJ; C-R + 3NaOH

0
I -
seplV  CIyC-R+NaOH—>CHLFR™C
ONa
(i) State the observation made in the triiodomethane test.
(i)  Name the type of reaction in step II.
jiodomethane
i uation for the overall triiodo!
(iii) Deducea balanced eq o Oty CHaCHy .

reaction of the alcohol, CH3
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“ z 6.2.
(d) Propan-2-ol undergoes the reachons shown 11 Fig.

H H
st =y B
CH,— C —CH, I—EEE"EH:"]: e
|
OH CN
Fig. 6.2

(i)  State the reagents and conditions for the 1% step.

(i)  Draw the structure of the organic product P. %
[Total:15]

(@)  An alkene of molecular formula CgHy2 was found to be chiral.

(i) Draw the displayed formula of the alkene.

(m)  Name the alkene.

(iiify Draw a diagram to show the isomerism of the alkene.

[4]
(b)  An organic compound, D, reacts with aqueous sodium hydroxide under
different conditions to form compounds E and F as shown in Fig. 7.1.

CH

|
A= =,

; ;
CH, OH
I E

E ]

Br I
D
C H
. &, 7 h
'/,C:C ot cong HISD:I.
HC” F  H g
Fig. 7.1

(i)  Give the name and conditions for
1. reaction [,

2. reaction fI,

S313 N201g
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(a)

(b)

(i)  Describe the mechanism of reaction I
(i)  Suggest the role of aqueous sodium hydroxide in each reaction

[8]
E-G;Péfud F, undergoes further reaction with hot concentrated HyS0, to
(iii) Draw the structure of G.
(iii) Mame the other product formed in the reaction.
[3]
[Total:15]
A reaction scheme involving benzene is shown.
NO, NH,
GEGREG
Fig. 8.1
(i)  State the reagants and conditions for reaction I.
(ij)  State the type of reaction in step 1L
(iv)  Compare the reactivities of the three compounds shown in
Fig. 8.1 when reacted with Braag). -
The K. values of three organic compounds are shown in Table 8.1.
eKav
Table 8.1
[3]
unds.
in the acid strength of the three compo

Explain the trend
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