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2022 Chemistry Preliminary Examinatians
Mark Scheme (Paper 2)
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[A2{@)(0) Nomder of meutrons = 48 1 N :‘L |
I NuTiean number = 58 1
P ['] Both comect \
L AZa) 288 1 ! l
I A2(aim)  E* 3 |I
| Azcent 07 as the assessment objective is o see I student know that E k J |
&an form an ann with =2 charge [1] Carrect numter of alsctmns drawn for caticn € and ancn B> |
AZa)v) ASwE 3 [1] Carrect charges ard ratic of c3tors o anen (3 1) '.
E:t‘AaﬂEa-enwmthcumeam_nuMmbut | ]
2femnl number of neyins A3(a) | Mangarese nas vanacie cxcanon 33tes, =2~ Mo NIR O ard R
re1 *3n Mn{OH}; - |
(1157 omect wentfication of isolopes and explanation. Sl | '
N2 neec ‘stoms’ smce the guestion context has already staled. MnSO, acts as a catalyst as MnSO. 1 gtep 1 5 mgerengtes {1 |
| Azmert same proton numiber, atomic number (since these are scientific in steg 3 | [
( ems) |
Remc neutron number (no such scientific term), nucleon number (need Allb - Py — 3NN (a) = [ (3a) = EH-O K
:' 15 Dre2t own what s tem means and go back to the definition) O | 2MNOHI(8) + 21" (am) + 85 (ae) — 2™ ac) = T (3w} + E10 () L i|
commect talanced equation (igrere stats symocis) |
| A2(=)() | B ntrogen 1 { . |
E ; Ad(e)) +2 I 1 ||
o
(2,  rgres metng pont won (F) 1 AJ(C)(1) | I S recuced as the cxcason of cdine decrmases em S e hm i n |7 |I
| Nll ]
f potassum (D) | |
ll Na.§:0; s oxicised as e oxicaten of sulfur nereases rom <2 n |
Lowes! meftng pont  nitrogen (B) NS0y o +2 5 in Na=S.0s | |
CLD % e bfi) . Ect for oxcaten stale of sulfur 0 NasS:O; ey f e axdabon sate s |
AZ(z)(n) | B rnaswese miermoieciar loroes of atirachon / wear forces of afiraction | 1 increasud |
' between e molecuies Hence, less enery is absorbed Lo overcome il - '.
the tonzs Ad(d) Colour changes from Diwsh-2acuhiue- 3@ 1t Soicuress it
|F has svong eecrosiate forces of atiraction / metalh bonds between 1 Reject Blue or black enly
the czlons 2nd sea’ of delocabsed electrons Hence, more_engmy Is
| rEquIres o Cvercome the Londs
|

,l [1] Correct types of bonds and parlicies

| [1] Energy companson only awarded i bonds and particles are correct
| No e! (b)(ii)
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Quesiion | Mark Schoeme | Mi;lrk
A4B)() | Mathane has a higher peicentage gf carbon than methanol.
For the same number of moles of fuel, methane requires more pryqen 1
for_complete cambustion OR mare_lkely o _undergo_incomplete
cambushan

Hence, methane is mare lixely to undergo incomplele combustian

Ad(D)

non-pallutant

However, tombuston of methane produces carbon dioxide which isa 1

Complete combustion of hydrogen produces only waler which is a 1
qreenhoyse gas \hat leads 19 glcbal warming.

Ad(d)()

AH=3(410) + 360 + 453 — 2(436) — 1077
= 2053 — 1940

=+104 kJimn]

CAD, must include 2 positive sign, ignore missing unis

A4(d) (1]

Slep 1 is endothenmic OR Energy is_absorbed when methanol is
converted from a bquid 1o a gas.

-

QOWTTE to menlion energy change due fo the change n physical sfafes

AA{d)(i)

The carbon manoxide produced s toxic as il binds to hasmeglobin /

prevents the bload to transpert oxygen and leads Io breathlessness and
evenlually death,

OWTTE aboul the inability fo transporf oxygen
OR

The methanal used is toxic as il can lead to headache, dizziness or loss
ol consciousness.

AG(a)()

CSHH

| As{a))

| '
Caondition: uv hght |
CuHg + Cla— CiH:CI + HTI 1

No need state symbols. Multiple chiorine-substuted product must
come with comespanding HGL

Question | Mark Scheme : : [~ Mark
Aldle) Moles of Na:S:0y used = 0.0100 x (11.20/1000) = 0.000112_mal X Thi
Moles of [ = 0000112 1 2 = 0.0000560 mol 1] for 1
showin
Males of Mn(QH)» = 2 x 0,0000580 = 0.000112 mol appmpia,,
Moles of O present = 0.000112 / 4 = 0000280 mal ':g::ﬂ::";
getcomect
moles of Oz
Cencentrabion of Oz = 0 0000280 = (100/1000) 1
=0 000280 molfdm? CAD
Ad(a){() | Density =167 24 = 0.667 gfdm” 1
Award for numerical answer only. Ignore unils i missing.
Ad(a)[) | Energy pergram =762/ 32 = 22.7 kl/g 1
Award for numerical answer anly. fgnore units if missing.
A4{a)(m) | Petrolis nota pure substance 1
OR it consists of 2 mixture of hydrocarbons.
Hence, there is no fixed enthalpy change of combustion.
A&(b){n 3
activation energy
energy | T2
AH = =89 1kJ'mol €O, +2H:0
progress of reaclion
Correct formulae of preducts. Ignere if equation is nol balanced, [1) 4
AH (with energy level) [1] 1
activation energy [1] 1
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AS(D)()

CiHa

B
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Question | Ma ark S
AS[bJ;uJ rk Scheme

e U

— T T TR [Questian'[ Mark S : -
— ( | Mark Scheme :
AB(d) : L Mark
DIRANE compoinnd sthuctural fommula Letihe massof Sbe 100 g l\
c I v o | 8 1
w }r{ l;i }I{ |i¢ A Mass/ig | 100-887 [56qg |1c5g |523q ncludes \!
H-C=C—(C=C—} =3139 | | assumgtien || 1
| | cf mass |
.5 '5 ! | aave 1
Mole M3r2 58/ |105/16 | 523180 | | 1
imol | =281 =58 ‘=na$5 !=08s4 ||2'.n:u'|' il'l !
x Simplest 4 [] 1 | 1 Mo mark — I\
‘IJ'{ l]-l male | -| To be
_— = - ratio | Fwardad n
H-C-C=C—C-H 1 k- \
1 1 I‘\ I'-I'i 1 L
H H Empirical farmula = C.H:Br0 'lll
1 1
BE{a)()) Electranegativity decreases gown Group 11 slerents LI 1
Y H ll-l I;I Ii{ As the alomic size increases, the aftracton between %2 rucleys and |
! valence elecimons is weaker, making the atm less xsly to atrast 1
R-C- E-_‘C'"cl -H L electrons. l
HoH o_H _ '.
K B6(a)(7) | Any value between 0.82 to 0 98 (actusl 0.53) [
B&(b) Hellum, nean and argon have fully filled vaerce plecten srells ang | 1 |
\hey are unable to form bonds win cther elements j 1
| |
z B6(c) LotARO =344 ~161=183 and ZofACL=316-161=185, 1 |
1.I| H R ci: CAD | |
! [ |
H-C-C-C-C—-0-H 1 ; i : l ¢ 1
Lo | I value ot AJ;O, does not support ALD; s anigric compcund butits T
H H H i5less than2 0 ‘ {
| e
I value of AIC!; supports the bonding in AICZ. [re mark]
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[Quinstion |
B7(c))

| Mark Scheme =1 z |_Mark
Agt(ag) + e” — Ag(s) !

Reject: If no or wrong state symbals are written.

B7(chn)

The pH of Ine electrolyte decreases. 1

OH- s preferentially discharned at graphile electrode 2 and resulting in 1
a lower OH-concentralion or cancentration of OH- becomes lower than
cancentration of H*.

B7(d)

Oxide ions are discharged 1o give owyaen gas at graphite electrode 2. l 1

After a long period of bme, the oxygen gas produced reacts | oxidises 1
graphile electrode 2 1o become carbon dioxide gas

Acceplk
equations written far the reactions at the electrode
Al graphite electrode 2:

207 — Oz(g) +2e-and C (5) + 02 (g) — CO2(q)

i |

Either
Ba(a)()

There is a higher cancentration af hydrogen ans, H® n nitne acd than | 1
phosphonc acid.

\

|
The frequency of effective collision betwesn the hydrogen ons and 1
melal in the alley will be hiaher in nitric acid than phoschanc azd.

Hence, the speed of reactan will b2 higher for nitric acid than phosphanc
acid. [no mark]

BB(a)(i)

18 = 1 hours (& 5%) 1

Minus [1] for overall paper if na units.

BB

2CH:COOH + Mg — (CHiCOORMg + Ha \ 1 l

BE(b)(il)

Question | Mark Scheme : e Mark
B6() | Student ] ark_]
Na. [No mark)
For example, £ value (H-F) f bond energy of H-F = 1 78/562 = 0 00317
and I value (H-CJ) / bond energy of H-C/ = 0.96/431 = 0.00223 do nol
give the same constant value. [1]
Accepl: Other examples with single covalent bonds.
Student 2
From table 6 3, there is only one I value for CO bond and il cannot be 1
used lo predict the bond strengths of C-0, €=0 or C=0 (cannal lell the
difference behween the type of bonds in CO and hence the slrangths).
B&(e)(i) Nirogen is more electronegabive than hydrogen and the bonding 1
electrons should be closer fo the nucleus af the nitrngen.
B6{e)(n) ’
| [1] bath sulfur atoms (Must be illustrated by ‘dots’ and ‘crosses’ to show 1
how each atem shares the electron. Reject if only crosses or dots are
shown.)
| [1] both chiorine atoms with each chlorine atom bonded lo different 1
J sulfur atom.
| I
B7(a) The electrodes and copper wires_have free maving electrons [1] to 1
conduct electncity
whereas the electrolyte has free moving ions to conduct electricity. [1] 1
B7(b) Zn(s) + 2H"(ag) — Zn™"(aq) + Ha(q) :
or
Zn(s) + H:S50:(2q) — Zn504(2aq) + Ha(g)
Accept: If no state symbols are writlen.
Reject: If state symbels are written incorrectly,
Page 7ol 10

Add ethanoic acd in_excess OR unbtl po more effervescence is 1
observed.

Filter the mixture to obtain copper as the residue Wash the residue with 1
waler to ablain pure copper.
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| Guestion [ Mark Scheme ————
U] Pass the gas through acidifed KMnOy. M:rk
Purple acidified KMnO, decolourises. 1
BE(c)(i)
O H H 9 HHHH
L N N | R T T I
-—C__C=C__C_N—‘?-?—'N—
HH
* Amide linkage clearly shown. 1
= Correct number and type of atoms in palymer with the two ends of
the polymer unbonded 1o any atoms. Bonding between atoms must
be correcl 1
| Or CO; + Ca(OH)z —» CaCO; + H;0 1
B8(a)(i) 2% CA(OHR = CaCds +'He
Be(a)(i) |Y.X Z 3
More reactive melal forms more thermally slable metal compounds. 1
Since lhe rate of decomposilion of ZCO, is the greatesl followed by 1
XCOjyand YCO,,
Z is the least reaclive melal followed by X and Y which is lhe mosl
reaclive melal, [no mark as this is awarded above]
[1] Identify the correcl relationship between metal reactivity and metal
compound sltability. ) N
(1] Use relationship above 1o link to data (i.e. rale of decomposition)
given in the fable,
Ba(b)() | This is a revarsible reaclian. [no mark]
Whnen phosphorus reacls with bromine to form phosphorus fribromide, 1
some phosphorus tribromide decomposes (breaks down, converted
back) to give phosphorus and bramine.
[1] awarded for the understanding of reactants convered to products
and back with relevant context (i.e. idenlities of reactanis of products
slaled).
BE(b)() | Chlorine is more reactive than bromine. 1
The rate of reaction of phosphorus with chlarine should be higher than 1

Question | Mark Scheme

Mark |

No. af monomer present in polymer = 33750 + 135 = 250 CAD

Since each monomer has 4 carbon atoms,

that with bromine.
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no. of carbon aloms in polymer = 250 x 4 = 1000 CAQ

BB{eh() 1
CH; H CHy H
| é + |
—_C—C—C—C—
L
H H
CH;E[‘ CH;BF
Note:
Na need to show displayed formula.
All bonds must be correctly bonded e.g. € is bonded directy to C
in =CH:Br. :
Be(ci(i) | M of CHiCHCHCH:Br manamer = 4(12) + 7 + 80 = 135
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