Papet 1 Answors

‘indicate questions with Jess then 50% correct answors

Tadica)

ofts with mare than 76% correct answerd

No _ Answor ﬁ Explanation

12°

C

Renclions of acd with ma'al ! carbonale / basa. Calclum owds neutralses
HCl Ammonium salts rnact wilh alkah 1o give ammona gas. Copper s 8n
unreaclivo matal which doesn’t readd with HCA

!

|

!
4
T — A ;z sodium carbonale Is also soluble. tnrathing the mixturo at the Bame ime

with hydrochloric add will nol determre the voluma of carbonale preserl.

13

CuCO, + H,S0, -« CuS0, + KH,0 + CO, g of ehd il produce 0 193 dm?
PbCO; + H,S0, -PbSO, * H,0 +« CO, roaction mll not be to completion
Na,CO, « H, S0, —~ MNa,S0, » H,0 + CO, 1g of sclig will produce 0 226 dm’

2 A

Sultur dioxde 8 an aoidic, soluble gas and Is denser than air Il will react
vtk KOH wher bubbled through 1t

» o}

Eargy s absobed from ponits 1 and 2
As lemperalure nceases 34 KL inceases.
Tho slate o! the substance a1 3 - 4 is hiquwd.

Note thsl all the compounas consst of lonic compounds
Ce” O’ 2BB.2B

K'Cl 28B8.28B8

LrF 2.28

Na'S’ 28.288

14*

B

Increasing easo 10 1059 eleclror s means 1o arrange inancreasing met2lhe
proparty

X 15 2 non-melal as ds ovida s ar aodic Jvide

Y 15 a melal as s o«dde 15 3 bas«< sade

Z 1s 3 malal as 11s oxide 18 an ampholanc. oxde

Y 15 more metallic than Z s it is likely 1o be from Group “ / 2 (hence lose
alectrons more easily)

15

It has similar progertes lo ammonia. henca 1s al«aline n nature It wll react
with hydrogen chlonde (acidic).

posilive ion  prolons > electrons
solope 68mMe numbar of prolons , differen! number of neulrons

16

-t

No visible change occurs bacause both solutions are colauriess and
neutralisatiaon occurs 7 he lest showed the presence of niirale ions

keywords hiquid, mobsle eloctrons ind<ale thal the substance s a Mmalalbc
oclomonl

7%

P contains Cu’’ as 115 a bjue soluhon Q s CO, due to limewaler lest. R
contains SO, due Ic preapitalicn with 8a”

Boron nilnde s a covasenl compound o’ glant molecular structure il's
properiies are simiar 1o graphte.

18

Nal is s milar to KI - hence it 1s 3 raducing agant. When an exidising agenl
{K¥MnO,) Is added “- n Kl 18 oxidised lo give |,. hence the colour changes
from colouriess to brown .n solution and purple In organc sotvent

It thore 1s complete combuslion,

CH, = 20, — CO, + 2H,0

from the moie ralo we delermine thal O, Is 1he imiting reaclant.
Hence there will be incomplele combustion and CO will be the pollutart
produced H,O s not B gas al room tempernture.

19

Reachon 1. OS of Ag in Ag,0 deaeases from ~1t00 r Ag hence H,0, s a
reducing agenlL

Reaction 2: OS of 1 1n Kl inceases from -1to Oin |, Fence H,0, s 3
oxdsing agant

Reaciion 3 OS of Mn in KMa0, decreases from +«7 10 +2 in MnSO, nence
H,0, is a reducing agent.

No of moles of Na,CO, = 0025 mol

No of moles of HO = 0.01 mol

Hence. HC 1s the laniing reaclan!.

Using male 1alw HCI CO, . the theorui<al volume of CO, produced = 120
3u

! Honce % ylald = 86 / 220 x 100 = 80%

20

Cakuate the OS of Cr in @ach compound
(NH,}.Cr,0, +6
Cr,0, -3
Na,CrO, 6
cno,’ ~6
ce* +3

10 A

4
Use the info «n Labie 1 1o determine the colour of solution al the respective
H

BOUWADN w X Y z

21

T s a coloured soiLhon hence must be copperill) nitrate

As the solution tums colouness a2s efectiolysis proceed. Cu?” ons from the
electrotyte has been discharged and here s no repienistung of 1ons «f the
arode s graphite

HI {colour) 3 (yeliow) b (yellow) 7 (grean) 9 (blue)

17° Cc

The pouice of Brror occurs 8 Biep 3 a6 Nnsing comcal flask with NaOH will
inaease the concentrel.on of NeOH before tilrel.on This will lead to nigher
burelte readings Ihan expecied. and the mole of NaOH calculated will be
highet 1han oxpecied

magnesium is the arode {-ve e'ecrode). Hence il will decrease .n size as
magneasium oxidises mere readity.

Reduchon occurs al the cathoda (+ve electiode) and Cu™ from the solution
galn electrons 1o form Cu deposited al the copper eieclrode.

23

Work bacxwards using mole ralic anc winbng the comecs half equatcns.
200 — 0O, +4e

6¢m’ ol oxygen = 0.25 mo

hence no of modes ol eleclrons = 1 mole

For the same mole ol electrons in the etecirotysis. M on s redaced lo gwve
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0 333 mol ol moial M Horxce since tho tatio 18 1 3. M is hikely pluminium

24

In order of increasing roaclivity In Group 2. Mg . Ca, S¢, Ba
Henco banum wall roact most vigorously with acid.

25

Bolh roactions show inareasa In final mass, henco displacomont reacltion
has Wken placo. Since soluhons aro eddod In oxcess, increaseo In mass 1S
due 10 1ho presence of doposi of tha loss roective malal f*om ils solution

26

From tho observabons Q s mosl reaclive, loflowed by R and S. Hence R
cannol protod Q but can pralect S All moiton malal oxidos can be

oloctrotysed

27

From the formula of M oxido lon of M has a charge of +2. Sinca Mg 6 mora
reactiva than M, hence i1 wall displace M from ils solubon as shawn in C

28

Remembor important keywords -

exotherrwc  More enargy eleased lo lorm bonds . pnergy of products krwer
than energy ol reactants

endotherruc  more energy absorbed to break bonds , energy o! products
highet than energy of reactants

The profile diagram shows exothermic reaction of the forward -eacticn.
N,+ 3H, — 2NH, AH = .92 klimo!

Hence Ea for roverse reaction (deccmpos-tion) = 119 + 92

and energy absorbed for 1 mole of NH, 1592 /2 = 46 kJ

30

AM = 4413 + B33 + 413 + 2(+437) + (-347) ~ 6(413)
€ +2529 . 2825 = .29€ w/mol

31

-

Since no more soiid 15 observad al the end of both reachiens. the molal s
the hmaing reaciant and A 1S N axcess increasing concanirabon w'l
increase the rate of reacbon but not the volume of gas produced

Rale of reacthon can be seen in 8 sleeper gradient al | = 40s. Grap shows
the relalionship in O dearty.

All types of fuels do conl-itule lo pollubon although of d-Herent seventy.
Hence 1! 1s 70! ona ol the reason why biofuels are important.

X mus! be an alkane as it does nol decolounse bromine X must have 34
hydrogen ators in the mojecuio nas 17 moles of H,0 s produced

Y has C=C funchonal group as it undergoes addiion polynorsation It mush
nave -OH group as 1 reacts with acd lo gwe ester {swoel-smeling product).

ethyl methanoato - C,H,00CH
ethanox aad - CH,CO0H

melhyl propancale - CH,O0CC,H,
putanol - C,H,OH

Tnere are 3 -COOH carboryhc grops i1 the siructural formula Honca nwill
sonsed 3 moles of H 10ns 1o neulralise 1 mole of NaOH Thoce will be 2
moles of NaCH unreacled

_ 14oce polyunsalyralod = more C=C bonds — more addilion reaclion will lake

3

olacs and more dacolourisalion of bromine ocours

nyton as the amida linkago -CONH- 1n tha polymer Removing -H from the
diamine and romovo -OH from |ho dicarbocylic acds will produce water The
auTbaor of carbors within Tho molacule (excluding the funchonal group at
the ends) remain tho samo

CFC - affects ozone layer and unbuml hydrocarbons caLses greanhouse
effac! which leads o Global warming. SO, s an acidic gas from burming ¢l
fossil fuels which causes aocd ran

Paper 2 Section A

1 (a)

(o}

(b)

(c)

M E
(i) DO
(i) BandForDandf
(v) F
v C

‘Nnhen the synnge s placed mio hol water tha HC! mclocdes gain energy [1] at hgher
lemperalure Thus the HC/ molecules move turther away from sach other / a't more
spread out / the space detweon molocuies increases (1], inoeasing the voiure {dao of
parxie mcving apart)

Rojpct. particles ga.n eat (no energy;. vowuma of Gis Increases, parbdas occupy more
spaca, expranabions about volume increase o accommodals pressure changes

(M) orctons 56 neuTons 85 electrons 56 (1]

(ii)  proton number: 36
dertly of unknown atom A KriKrypton (1]

(RN

1m - cormecl number of electrons, show-ng etectron from banum in bromde
1m -~ correct chargss (+2 or 2+ ok). rabo of ons

U} Aopd H,80,(ag)any solubla sulfate sah to Ba[NO,);{aqyBaCk{aq). 507 [1;
Filter and collec! the rosiduel BaSO,.
Wash he reskiue with a smail amount of coid dshiled water, dry between Jweces
ol Btor paper.|1) (mark indopendendy)
Reject banum hydiexide {not very soluble)
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{a)

(v)

(€)

(a)

()  N"is an ingoluble xal

volume

lime
Doos not maftor whaore Iho inp starts Jo become honzontal, but shou'd b 8 turve
N,(g) * 3H)g) = 2NH,(g)

AH = bod dbreaking — bond fomaton
—82 = 944 + 3(436) [1] - 2(3x)
Bx = 2344
x = 380 66
x = 381 kJ/mai (no need sign, no noed 3sf) (1|
f x is negalwo or a frachon, ponahize 1 mark

energy

l reaction prograss

“m - comect posihon and formulaa of reactants and producls (showmg balanced
equalon) and shapes of graphs (show exohermic)

4m ~ correct direction and labeiling of both activabon energies

1m - conect drechon end labeling of enthaipy change (jus! AH. no noed value)

i endothermic Is drawn, max [1m] lor the labeling of tvic Ea,
Repdc - drawn arow 15 not louch.ng the peak ol the curve or golled hine or
drawing double arowhesds

Csesium has 8 glant melallic structure, with strong electrostatic forces ol attraction
7 motatiic bonds belweon Lhe melal ns Bnd s sea of mcbdal delocalized elactrons
Biomine has & simple molecular structuze | simple molecules, wih weak
intermolecular forces of attractions wosk loicos ol altraction betwoen the
molecules.

()

(c)

{a)

(b)

(c)

(dy

Larger amaurt of energy 19 naaded [0 owarcomro tho sirong metallc bonds In caesiwm
than *ha woav inlermvilacular fofcns botynan bromine molocules Hance caesium has a
higher boilwag point than broming.

(1] for balb stru<turas

[1] for bonding and particlos

{1) for mors J less enargy to overcome the loreas uponn companng bothng point

Rejoct- simple covalent structuie intarmolacular bonds ‘maeak covalent bonds. Cs has
granl onic Crystal iattice staucture.

Bromuna s tha oxid 3ing ageat [1]

Broming rs reducad as the oxidal ¢n stalo of bromira decreasas frem 0inBr,to-1inBr’
cagsiLm 3 oxdred as s ovdahnn stata incsoasa from 0 in Cs "o +1 1n Cs” [1. mark for
Just tho OS]

OR Broming & reducad as 1l ga rs elecirons o form bromide/Brand caesium s oxidised
as 1l loses etections to form Cs*

no need fo siate e rumber of 8'ecirons ganed or lost bul penalizs for wrong number of

oloctrons

(£)) Redox / oxidalion and -ecuction / displacament [1]
(U] colourtess Lo red-brownibrown { 1]

(iii) Rale of reaction will be “asler wilh fluonre than chionne as fluonne s more gactve
than chlonne or vica versa(1|
Penalze d use chionde ar fluonde of C12 or F2 for reachwity
Accep! higher cudising power / gam eisclrons more rgadily for roactivily

Graph for H,SO, has steeper gradien! ard total volume of CQ, of 200 an’ (1)
Graph lor CH,CO,H has a genrlier g-adient wrih ‘otal volume of CO, ol 100 cm’. [ )

agnon wroog fornue e for A0

CH,COCH partially dissociates / onizes n water / is a weak acid whie HCUH,SO,
completely dissoclates / ionzes 11 waler | Is a strong acid, thus CH,COOH reacts
sigwer than HC|l or H.S0O,

HCl 15 a monobasic while H,SO, 1s a dibaskc aod. thus HCl reacts slower than H,SC..
The higher the concentration of H+ 1ons / particies, the higher the frequency of
ettectiva coltisions.

[1) direct slrength companscn needed. weak anc stong aod ‘or CH,COOH a~d HCI/
H,S0,

Reecl wenhe shionger Ior susng:

(1] drect bas.aty compganson needed. dibasic and monobasic lor H,SC, ard HCI
comparson

[1) number c! H+ per unil volume ! concentralion of H+ and heq of eflectve collsions
o awnrd D slodenls Qave the carrect @ea SHEme 300 suct s sTanqin d facr e

No ecf from graph
QACTCE PANTCIOS JOr His 13 (NSCuss Mrac OF effacing “otiy

3o

The third experiment was carmed oul at 2 lower temperature / us ng larger lurps /
larger pieces of K,CO, (1]

mass of solid/ g —

K.Cco,
! 6

ZnCQ,
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(a)

{b}

(c)

{d)

(a)

(b)

ignore wrong formule Can wnlo chonucal nama. Proportion nol importan!. Neod 1o heal
unlil cons(ant mass (straght ing for zin¢ cardona’e al the ond)
Royoct il hoat 1o 70’0 mass

{) zinc hydrexde (1)
[  znc[i]
{in zinc sullala (1)
Ponalise 1 mark for chomical formuls
Ignoro (11} in 2nc
2n"(aq) + 20H (aq) — Zn(QH}!s) ecf based on cahon in (a)

{1) for coredt balanced equalion
{1) stole symbols (consequenhal)

Let e mass ol su'tur and oxygen be 2.0 g each

sulfur oxygen
Moss/ g 20 20
No of moles/ mol 2 = 0.0625 2 =0.125
~by smalles! no. LT LR 21 a2
Simpiost ralo ’ 2
Empincal lormuta S0,

1m - correct number of moles for each element using any equa! masses of S and O
Im - conect empincal lormula
ignore Feader no noed tabulalo No vorking hut .dentfy SG, corraclly - giva 1m max

Bubbie gas inlo tesi-lube containing acldifled polassium maanganate(Vil)/ KMnO,
sowbon
Purple KMnO, solulcn lurns colourfess / decolourises. {1)

R, Cu. P. Qi
(P=Sa. 0O=2n R=Ag)

100V {1
Accopl 1V

()

(d)

(e)

(a)

{b)

(c)

(d)

la)

(b)

(3]

Raducvon of o7dn of R with carbon / coke/ hydrogen (1]
Azcopl of hoot sitvar oxide lo odlam sitvor malal

Je*al P decroaseos in szn / mass (1]
Cooper matal incroases in siza/mass or red-brownipink/brown solid deposited on
copper elaclrode and biuo solution of tapper(ll) sulfate fadesituins colourless (1)

Coaling of G provants oxygen in the air and walar ! sacrificlal protection/ corrode in
placa from coming Into contact with ron. thus preverting rusting [1] from taking placa;
As Q 15 more reactive than iron or Q wlll lose electrons more readity [1] shan ron
thus giving sacnfical protection.

{i)  As the air : fuel ratio Increases the 3mount cf oxygen n axcess nczeases. and the
relatve level emission of carbon monoxide and hydrocarbons decreases [1]

(i) Hwgh ar 'vel ratio allcws the complete combustion of fuel vhich releases a large
amount of energy / exothermic [1]

The higher lamparature resulls in mors nitrogen roacling with oxygan to form
nitrogen oxides [1]

(i) The counler electroda acts as the cathode
Reduction occurs at the working electrcde /| O, gains hydrogen to form H,0 ¢
electrons are gained / oxidation state of axygen decreasas fram 0 -n O, t0 -2 in
H,0 [1]
Roject H™ ara ganud ¢r H' flowed 'n

(i) CO+H,O — CO,~2H ~2e (accont d twice *he mcies) '1|

() overall PSlis the maximum value out of the calculaled values of the five pollutants
Heace the overall PSI s 218 (1]

{il) 1 would acvise the PE leacher 10 conduct the lessan indoor / avoid all autdoor
lessons / wear N95 mask (1]
~oject avord SIrenucys outdoor achivites (withoul meritonlg misk or 513w ‘adoors)

There will be higher concentrations of all Gve polutants.{1]

(PM10. ozone) NO, and SO, cause breathing ditticuity [1]

regject resp.ratory problems

CO prevents transportation of oxygen in the bload / Is toxic ! is poisonous [1]

The current used s direcdy proportional ‘o the mass of coppa- “ormed at he cathode /
‘he mass ol the copper deposiled increasas when the current used Increasaes. [ 1)

From expenments 1 and 4 whan the current passing 1hrough the soluhon 1s doubled (from
9.7 Ao 19.4 A). the mass al oppar depcsilec s alse doubled (from 0.643 gto 1.29 g) (1]

Jsing data from Experment 1 ol the tabia,

Mass of siver produced in 50 s = 0.643/2 = 0.3215g (1]
Mass ol siver produced using 4 85 A = 032152 = 9.161 [1] g
Reecl answar nolin 35/

In sampla 1. pink I red-brown / brown solid was observed Blue solution tums
colourless/decolourises (1| Magnesium is more reactive than copper (‘] so Il
displaces copper (not copper lon) -wducas copperill) oas from the solution 1o form
coppec metal Magaesium also “eacled with wales [0 give hydrogen gas
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10

(a)

(b)

(c)

(d)

in sample 2. eftervescence [1] was obsorved and gas gave a pop sound wth | ghlad
splnt  Afor olectrolys's. hydrochloric acld was tormed {1) in the olect-olylo, whch
rorciod with Ihe magnosium metal to give hyd-ogon gas

When pleciricly passes (hrough the platinum electroge, the moblle delocalised electrons
are able 1o move [1] Yo condud elecincity

When eclecindly Is passed through the soluton, the moblla lons aro able lo move [1] and
10 conduct clecinclty.

Cracang produces shorier chan hydrocarbons / smallar molacules [1] like propane
which are important starling malenals 1o make fuels / plastics! lo produce hydrogon. [1]
Reject 1
- smalier substances
more usoluthigher demand widhoul meationing 8 speafic use

U]

H
|

HH ._. ow
=EaC it :lal Ca i\%lx . _.Tn_un.nnn
H H __.

1m for bulene. 1 mark for both propene and cthane

I-0-X
x-0-I
I-0-x
I-0O-X

1-6-:

HH
100
HH

(accepl bui-2-ene)

T=N=I

Accapl ethene (2 moies)
Roject No! full structural formula {award 1m d all correct)

{I) Aoc agueous Br, {1] 10 soparalo 1osl-lubes corlaining propene 8nd elhane
rgspachivaly
Tesi-wbe cortaining propene will lum brown/red-brown Br, colourfess wrilst Br,
remains brown/red-brown for the les!-lube containing ethane {1).

Product 1 15 an rsome’ of nonane bul produc 2 1s not [1)

The motecular formula of product 1 Is the same as nonano bu' with different structural
formula The molecular formula of product 2 Is not the same / has 2 H aloms lesser. |1)
Reject chemical / emp nicel / general lormuda

()  C=C I carbon-carbon doudle bond. -COO / ester (BOD) [1]

Reect C - C double
ignore C - C sngle

(a)

(b)

(c)

(d)

(e}

(i) H cH, =~ ~ H,
|mlo|lw.llm! Accapt
[ | | Full struciural forrula
5 _ H _ Wilh brackels and n
- -
n_ =9 _\I 2 Rejoct
nclaar bond
o 2 4 e
! [
cH, cH,
H H (¢}
H |Mlo!ml ONa Accept -ONa
{ Reject -NaQ / -O-Na
H OH
H I o
II|0|0|O| 7F CH,CH,
_ ]
H OH ]
H H o]
[t
H—C—C—C—0Or [1]
Y
H H [¢]
_ |
H—C—C—C— O+
_ _ (]
o

reagent and condilion acldified potassium manganate{Vll) / KMrO, and heat/warm [1|
U] depolymensaton 7 ackd hydiolysis 1 deestenthcaton [1)

Reject teverse polymernsation

10
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in

HO ~OH) —(H, —OH

[1) each

(Yo soparale sampies ol malonc acd and PET, add sodium carbonale oc Na melal (any
named carbonate of reactrve metal) |1] EHorvescence observad thal gave while opl wath
Ymewater acd (for sodium carbonale) 7 gave a ‘pop’ sound wilh kgh'ed splint (for Na metal)
observed tor malonic No eftarvescence observad with PET (1)

Papor 3 Marking Scheme

Quostion 1 (13 marks)
(a) Roler lo the lable balow.

Tost

Observations

Tost 1

Put 1 cm depth of solubon S n a dean
1esl-tube Add 2 om deplh of polass.um lodwde
soluban ond shake the mixture wo.d Filler tha
conlants of the tesi-'ube irlo a cdoan last-tube
Rinsa lhe residue with a Inlle dawcnisad water

Then, add a fow draps of slarch solutor 1o the
firate slowly wilh shaking unbl no further
cnange s sgon.

The residua / pol. 1s whra ¢ cream i ght |

brown / pale brown [1] and
Rejact rown lor residue

filtrate is brown / red brown / orarge brown
1

Rojoct  yellow-tronn.  brown-yellow  for
fnrale

Filtrata 'umed black / blue-blacx. [1)
Rojec! purple / dorx brown ! dark blue ppt/ |
dark purple / dark tiue ! purpie black

Test 2

Pyl 2 on depth of solubon S In a dean
lesl-tube Add an equal depth of aqueous
barum nirate with shaking. then

change 1s seen.

300 diute nitnc acid slowly untd no further

A whiile ppt n pale blue sclubon @ sean
1]

"No vsible changel opt msoluble in aad .._
wh.le pol remaired
Reject white ppt 'crmed “

(Test 3

Put 2 om death of solutbon S In a dean
test-lube  Add an equal depth of aqueous siver
nitrale with shak ng then

change Is saen

add diule mitnc B Stowly untd mo further

1
A white ppt m dale dlue sclubon 15 seen
(]

*No visible change/ ppt nsoliuble in aad /-
whde opl ramained

[*both comect for test 2 and 3 [1].
Reject #nle ppt lormed

Test 4

Pul 1 om depth of solution S In 3 clean bodirg
tube. Add 3 om depth of aqueous sodium
hydroxde slowly with shaking.

Gently heal the conlents of the boding tube
unul no fu-ther chango.

Keop the final solulion for use in Test 5.

Blue opt seen. [1]

Accept lignt biue ppt

Reject dark biue ppt

Penalizo other wrong cbsarvabons such
as testing for 0,/ H,/ NH, 3as produced

On heatng biue pot turned black!
biack solid lgormed [1]

Tosts

To e nuxture hom Test 4. add 1 pece of
aluminium lod and gentty warm the muxture

L

No visible change ¢ mosst rad itmus paper
1ema ns red

OR
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Efervoscence  Moisl red himus  papor
lums blue. Gas 1s gmmenia 1)

nn.:vnmaosunoanoSa;:Sm:\QSn::
Of O¥ygen pasos _

9]
{b) caron Cu*

anons SO 2= and CF__or NO,= (deponds o lost 5 rosulls;
|any two correc. 1. all comed. 2. apply ocf lor nulrata 1ons, reject namaes)

fc) Oxidsing agart / oxudisos Kl solutions {1. reject S 15 roduced)|

Soluton S oxidrsed 10dide 1ons { Polassum e nto drown ding (1. no ocf for erplanalon
1 rode s wrong)

Question 2 (15 marks)
(a) Rolor 1o the lable below.

axponment 1/ ~ oxporrmont 2/ | oxpormant 3/
Q, Q, Q,

final buretio

readinglorm®

mhal burehio

readingicmn’

volume o P

Jom? *
Resuns Tablo
Vinle addaed with correct haadings and unds In a hitraton

1asie (Head:ng) |1]

Ropoc! miig! s fina' volume 07 omount, of use of short form. vol *

Accop' hnngce 111 yo'une of P/ haadings grvon in horzontal row instead of vortical and ignore
orour of heedng

ignore ‘dost tralin A givon

Record all buretle readings for all accurale Ulres n Ulraton 1ablo are recorded o noarest 0,05 cm?
(Reading) {1]

Ruped (! ing! readng 1s lowur than inihal re8ding

Taralon rosuis
Accuracy [Accuracy) |3]

Q, qQ, Q,

2600102450 ¢cm’ | 129000 1230cm’ | 560106 30 cm’

1 mark each for Q1, Q2 and Q3 respectively If reading falls within the range above.

For mutliplc / repuaieo reasings only ¥ roading s lakon nlc constdaialion for marking

{b) No sharp colouf change lo dolect end point / no cipar end point / 100 many colour change
before end pot / colour change 15 100 wide for endpont o end-point (key word) muslt de
mantonaed [1 answor shoutd hak fo «doa of ‘difficuli (o 308 ond powi]

Rojoc! the ra~qge ol pH for colour changy 15 ton wado Cannol datecl CO-CUr Chare deary
olours FEOp CRANGING COWUT CHANGE 1S 100 1A% 1 reulralisation ponl

{c) Erperiment) O3 (needed smallest voluma) and {E¥penment) O1 (nseded largest solume). {1.
apply acf from {a)|
Reject 1 amount of (Q) scduT hydrowide 1s kept constant’ apply ecl 'omia,
Accap! The tighor volume of P used Tha higher the concariration of o
Mo mark for (chh) IF o1de of concen‘ration 1s wrong

mosl concenlraled Q1 {1
Q2
~¢asl concanlraled Q3

{d) moleolacd P =0.02 X 24 20 (siuden's OT raacing) i 1C00
=Q000484 (1]
mole ol P = mate of NaCH
concertrabon of NaOH = 0.000484 /0.025
=001936 mol / dm’
=0.0184 mol fdm’ [1. 1o 3s1.noecl witun pan|

(n) relative moiecadar mass of add P =1261002
=63 (1 for working and value]

Acd P s HNO, / nitnc acsd [1. for stanng scd]

I}  Noeffect/cnange [1)
Both aqueous ammonia and sodium hydroxide solubon have the same basiaty. ' The number
of moles of OH present 1s the same lor both aqueols ammonia and sodium hydroxds ! Both
are monobasic [1, accep! acidity for basicity |

{g) The utraton results / volurmne ol acd / burelle reading would be halved.
'1. accapt of studont grve hal the aumencal velue of P in expenment 1|

Question 3 (12 marks)
{al) Reler to the table below.

Number of C atoms Temperature nseC
Methanol 1 70
Ethanol 2 130
Propanot 3 250
Bulanol 4 -~ (\Qnote value grve)
Ponlanol S 37.0

Calculato the tempera‘ure nse lo * d.p.
{1, accapt i + s included in answors dul "eject Il — 18 given|
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(8lf)

temperature rise 1 °C

Piot points coecty (Rllow 1 eror) and labeling axie corrocily with unit (Rejact il y-£xis
Ipbeilod n short ‘orm) [1)

Draw bes! fit line [1] . 11 graph did nol extond lo y-axis or x-axis [ponalize|
Use more than hall ol graph paper and use appropnats scale (U]

Rofor Io the graph below

numbor of C atoms

{slll} Shown on gnd with ling. 31.0/ 31 °C (besed on student’s graph)

(alv)

(av)

{1. answet can be given on grd if line drawn s dearly shown. igiore d p here|
ernor Heat loss 1o surroundings  [1]
Accepl d eror 1s wriien under ‘elfect’

eflect Final temperature / lemperalure risae will be lower than
1heorebcal / underestimavon of the final lemperature (of tempera‘ure nse) 1]

marx enor and eflect separalely
Reject — miial lamperalure 1s diferent! bulb of thermometer Is al the botlom of boil rg lube

No. Ine graph has & \enl. shawing thal each carbon atom provides ths same
lemparalure nse n larger and smalser moleculos

accapl grapn s Inya’
BCLopl leMparalure "ise 1s aoclly propormonal to number of C alcms il graph passas 0
marv’

I a sludent drew 8 curve rather than a slraighl hine n (a11,. accapl allarnalive explanations
basEC On Ine curva drawer . disanree and gradient 1s dereasing as Pumoyr of C atcms
noease shoving ‘hal eadr: C alom pio ndes a3 lowar lempasalure nsa

15

(b) Ralor lo the lable Yalow {1 mark for oach chamicalreagenl and corespond rq oosersations)

Sofution Chemical/ reagent Observations
Alkano Aqupous bromine / bromine Red-brown ! brown bromine
solution / brom ra water docorourisas rapidly.
Accap! prown but ncl red for bromine
Tho word soluton / aquaous’ can be
ambecced mig 2psersanon
Akcohol Acddied potassuum manganale Purple acidified potassium manganalte
oy (V1) decolounses
Carboxylic A named reaclive matal Effarvescence.
acd (magnesium ! zinc firon /
sodum eic)
OR
A named melal carbonate {znc Effervescenca.
carbonale elc)
“Do no! need [o 1851 (o7 Jases
Rayject use cf asteniicatior for scd
Vater Anhydrous / dehydrated White anhydrous 7 dehydrated
copper(ll) sulfale copper(ll) sufate tums blue
accept 1 (I} 15 net menbored
OR
Cobalt(ll) chionde paper 8.ue paper Jums pmk,
Accapt cobaht chlonde paper
OR
Agc Ca ’Na metal lafter EHarvescence
etrminaung acid) ‘Do not need to 'est ‘or 38595

Note Deduct 1 mark overall if students gave reagents / chemicals using formulae, instead of

names
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