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Answers written in the margins will not be marked.

PART I

Answer ALL questions. Write your answers in the spaces provided.

1. The table below shows some information of three atoms :

Number of protons

Number of electrons

Number of neutrons

Protium

1

1

0

Deuterium

1

1

1

Oxygen

8

8

(@)

(b)

(©)

8

Explain why protium and deuterium are isotopes.

ﬂw/« hiv, Hhe some wanber oF J)fofm ylno& is |
| bt Sttt manber of mifions. Ctme

Deuterium can be represented by D. It reacts with oxygen as shown in the equation below :
2D, + 0, — 2D,0

Draw the electron diagram for a D,O molecule, showing ELECTRONS IN THE OUTERMOST

SHELLS only.

(1 mark) |-

A small piece of sodium metal is placed into liquid D,O at room conditions.

i) State TWO expected observations. ‘
A silver et ball more W”“] onthe s frce_ 0f wot.

Mm(w 30«5 Lwl’M% '(,Vot\lvl.

N

(i) Write the chemical equation for the reaction involved.

(3 marks)

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

2. Sodium chloride crystal has a giant ionic structure.
(a) The diagram below shows a part of the structure of sodium chloride crystal with some ions
missing.

S S®

| I S

Or=$is=0l
T~ 1 Vi
D)
’ 25 /
¢ \ R * O ® =Na’
4 =Cr
’ 4 J\ ’ O
; ,}j £
O ® O
Complete the diagram by using @ as Na* ion and O as CI” ion.
. . (1 mark)
(b) From an experiment, it was found that there are 4 Na* ions and 4 CI” ions in a cube of sodium
chloride crystal of volume 1 Mzz cm’,
@i) Express the total mass of 4 Na’ ions and 4 CI” ions in terms of the Avogadro’s
constant L.
(Relative atomic masses : Na =23.0, Cl = 35.5)
Tl mass = 3y | (35900
Tt
Rk
7
(ii) Hence, calculate the Avogadro’s constant L, given that 1.00 cr'n3 of sodium chloride

crystal weighs 2.17 g.

Gty s
L: 61 X{O-ysafmmd'lc&w,ﬁ }sj 127

- (3 marks)

Answers written in the margins will not be marked.
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3. An experiment was carried out as shown below :

~balloon with
but-2-ene gas

after a period of time

>

colourless solution

orange organic solution

(a) (i) Suggest what the orange organic solution may be.

Br st disohed in, (Lly

(ii) With the help of a chemical equation, explain the colour change in the solution.

CH,- CHECH-Cl 4 By —> CHy—gii-i=ctl

By Br
[LLL wlmr Vlla/njé ﬁ/m ‘ WWJQJ ‘b [70/0%"&55 0‘6
| Bry ¢ Jihedm C04) ’wt‘i_ Tl L(ij:g

(b) Another experiment was carried out as shown below :

balloon with
gas X

distilled water with
a few drops of
phenolphthalein

pink solution

With the help of a chemical equation, suggest and explain what gas X may be.

/V/')5L>)T HVOUU‘____\ WHL&W o, y
4t MPM(J])%[% Lhnse ] Tiom (0 bwr 159 y pr
 illestote Yo ehifionss oflalirt. ) ab Mfl@ Jusihe

| p gy ol 0 omg whoh Turn o |
i by e s B ol g,

‘ HAL La HVC“‘?':} L}”\‘ﬂ""’ 'fhW [Hfm‘}]b 71 MTJ ) T LQ W Hb(ﬁja marks)

Answers written in the margins will not be marked.
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4.

Solid potassium hydrogenphthalate can be used to prepare standard solutions. Its structure is shown

below :

(a)

(b)

@COO’ K
COOH
You are provided with 1.12 g of solid potassium hydrogenphthalate.

(i) Describe briefly how a 250.0 cm’ of standard solution containing 1.12 g of potassium

hydrogenphthalate can be prepared in a laboratory.
3(/; /AMA/&'& s mffu/

';Yb’H/ Y "IL D.f 2 s MY }1(/}@
qg " 7%0-0 o WW};U Hlesk. lﬂucn ditild watir i
added § e fhske wif| e Jmlm‘ﬁm merk 15 eeded,

(ii) Calculate the molarity of the standard solution obtained in (i).
(Formula mass : potassium hydrogenphthalate = 204.1)

/V0~0§f WIOIL' ifj f })ofw%)um /71’?70“/0[%./&&

| 7“7/LZ~L{0AA/TTUI71 _% . Q'.LTHSKLOJ m.,[&_

UL ke 4
The mvlarxJ(»/: — - O.OZLOMCM"#

o orky)

(4 marks)

At room conditions, the pH of a 0.060 M of potassium hydrogenphthalate solution is 3.30. Based
on this information and appropriate calculation, comment whether the ~COOH group in
notassium hydrogenphthalate is completely ionised.

12f the CooN qpop 1 comr&td7 Tonied
the pH omwzw vlzjml%l
/ - Tl (oot

' 35 f'j)
L Rs el ekt ghven whoh 3301 L'*Jl“’zfmzks)

o 112, it tllustie the. .o mle of Hlg b ot oy 5 zﬁj‘fﬁ_

Answers written in'the margins will not be marked.
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S. The structure of a compound is shown below :

CH,
H;C—C—CH,

CH,

Reacting with a reagent under certain conditions, it can give two compounds with the same molecular
formula CsH,,Cl, but different structures.

(@)

(®)

©

@

Suggest what the reagent is.

O‘J_C“"P

(1 mark)
State the condition needed for the reaction to occur at room temperature.
Under gum lrJH
(1 mark)
" Name the type of the reaction involved.
(1 mark)
@) Draw the structure of ONE of these two compounds and give its systematic name.

hame | |- Jichlors ‘Z,L'J?wuﬁ«v/, P
1

-
1
H-¢ C——(~H
H " «‘c/ M
H
(ii) Draw the structure of the other compound.
H
I
H q "—C,f oy
J )
Hel——C — ¢
A
N-G-H

" These two compounds are isomers. State the type of isomerism exhibited by them.

f 15 Fm Tsomr.
(4 marks)

Answers written in the margins will not be marked.
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6. Consider CH,Cl, and CCl, molecules :

(a) Draw the three-dimensional structure of a CH,Cl, molecule.

H
|
H/%”"’Ll
&)

(b) (i) Explain why CH,Cl, is a polar molecule but CCl, is not.

Tle Mmjmﬁj of ¢ 15 sk Wglor Fhan T of
0) ﬂ«/ l)tmflf L(LWM CDWLJ U we ’)” '
7"[,6(/'*} 04 YTTS h ‘F&Mm’ 6Zlhj?Q/ ﬁ"‘ f’%?’/@% |

n h ot In (el ,
b Clenlconelid o7 625 %0 fLLPDlw't] Ihwvon't camge (o]

| it ?Z:fcveaﬁq

" mﬁ}gw HramTJo»I dw»/’b

(i) Explain why CCl, has a higher boiling point than CH,Cl,.

BlAhoal Ol i plor bt Clli 36 ot

)oolcﬂ\(, The yobslearsir, 5 U1y [ﬁ,,fj_e,/ Heom ﬂw_]~ of )

i Vo Loy Waal's Frow beiomn CCliy msluusls o Ruhre W]@,
HomTht o O U hs bty o fla. i gl mokiochr shictire,

Ay wlih huae. Tl 6’15’05@/ Jon dor Was's 4yee, haue aé’U;@/

_l,p;l;,,ﬁ y)om'ﬁ

[ar, }wwww ,

(1 mark)

}’ Y mvlo,M(L;

. (3 marks)

Answers written in the margins will not be marked.
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7. (2) Consider the chemical cell as shown below :

®

(i)

(iii)

multimeter

copper electrode '
——— magnesium electrode

CuSO4(aq)
— MgS04(aq)

porous pot

What is the function of the porous pot ?

It odlow The mowmrt 8§ -3'.%%;#4‘/!!3%1)

wdy ot . i Mol

Deduce whether the electrons flow through the external circuit from the magnesi
electrode to the copper electrode.

he My lse ehetins e yMJ:}ij of (e, electimg
R /Vlj dﬁ/@ﬁ*’faﬁjﬁ 1. dbjm‘ﬁkmy oterine|
el
Write the half equation for the change that oceurs at the cathode.

Coﬂnﬂ) T W — leay

(3 marks)

Answers written in the margins will not be marked.
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7. (b) Consider another chemical cell as shown below :

®

(i)

(iii)

multimeter

copper electrode
— graphite electrode

CuSOy(aq)

solution of Br,(aq) and KBr(aq)

porous pot

\ o

Write the half equation for the change that occurs at the graphite electrode.

BMT te = lbr}M] )

State the expected observation at the copper electrode.

The CﬂP}W dfzcﬁwle, Jucrense n L wvl ness
A,,Jﬂw HML colour i Cmﬁd&cwr ngnz/imf@f

Would the multimeter reading become more negative, less negative or remain unchanged
if the solution of Bry(aq) and KBr(aq) is replaced by a solution of I,(aq) and Kl(aq),
while the other conditions remain unchanged ? Explain your answer.

Loss ngte, Bocous I,;,cm[) 5 o awlyy
'())ULLL'V“j mjw‘f’ Mm*m’e T Bf;mcl) 0\?”‘] fle me?hzﬂ
of by Llhm  frm, (o ehotnle fonand

a,nJ ﬁm Wﬂlihg leulj szim‘]i% :X;{Z:[i o/‘)’ouﬁ)

(4 marks)

Answers written in the margins will not be marked. .
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8. Several trials of an experiment were performed for determining the enthalpy change of neutralisation for a
reaction. For each trial, a total volume of 100.0 cm® of a solution was obtained from mixing specified
volumes of a HCl(aq) and 1.0 M NaOH(aq) as shown below in an expanded polystyrene cup. The HCI(aq)
and NaOH(aq) were kept at the same initial temperature before mixing.

Trial 1 2 3 4 5
Volume of the HCI(aq) used / cm’ 9% | 70 50 30 10
Volume of 1.0 M NaOH(aq) used / cm’ 10 30 50 70 90

For each trial, the mixture was stirred and its maximum temperature reached was recorded. A graph of the
maximum temperature reached for each trial is shown below :

34 NI B

o A

30 IR SV IR

temperature / °C
13
i

29 A+ : A .

28 A+ Y 4 X

ST
i

i

t

v

H
IREEER

T " T Fey ]

10 30 50 70 90
volume of 1.0 M NaOH(aq) used / cm’

(a) It is estimated from the graph that 58.0 cm’® of NaOH(aq) (and 42.0 cm’® of HCl(aq)) is required
for obtaining the possible maximum temperature reached in this experiment. Show how this
estimation can be done in the above graph.

(1 mark)

Answers written in the margins will not be marked. .
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8. ) (i) Calculate the number of moles of NaOH(aq) reacted with HCl(aq) in (a). Hence, find
the concentration of the HCl(aq). 6
¢

The no ofmile of o] =)? [X-,';o’o = 0.07F le

a1t Ho| = Ml Hho:
< Aadtl He L =1
The - Dfmobvvf H(/Ico?) “fﬁc{‘~ 9. 08 mlx.
Tl el Tion ﬂjHGIcaV - —Q%o
< [:38 M
(corr. To b

(ii) Given that the initial temperature of the mixture for each trial is 25.5°C, calculate ‘tihe
enthalpy change of neutralisation of the reaction, in kJ mol™".
(Density of the mixture = 1.00 g cm™;
specific heat capacity of the mixture = 4.18 J g™ K™/,
heat capacity of the expanded polystyrene cup : negligible)

The J&m}oemfm iniroied = 33 28T 2 T
Ao ol HHUL =S A L HS0.
The onaryy lessed > (12) () )(—],4))
RN

The Q//I'H«all)y Cl““‘je’ of fhe. rectm
- -5 g AJ‘tXHmaI'L Ceom 55,\T T,J)

0,038

(4 marks)

(c) The one determined above is not the standard enthalpy change of neutralisation. What, then, is
meant by the term ‘standard enthalpy change of neutralisation’ ?

Lt poons e @Mﬁwf/ AW]Q’ when | wole of waly
L %Mml ] st histon of oouo/@mc] hase ot
WVVWJMJ amJJﬁm Wl s 150, ) Latm,

(1 mark)

Answers written in the margins will not be marked.
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Iron cans used to store food products are commonly coated with a thin layer of tin.
(a) The thin layer of tin prevents iron cans from corrosion.

@) Briefly describe the principle for this kind of corrosion prevention.

To fm/wT on oot T o, ﬁwm(w’w

(i1) Explain whether these iron cans would corrode more readily once their surfaces are
damaged by scratching.

A Tm' is ess rwjmﬂW;rm,MW” Jose. eloctios
miye, }@[ﬁcu7 oni ﬂu mr{fuq are me]w{ Lljcﬁ,fmﬁrg\

(iii) Suggest why galvanisation is not suitable to prevent corrosion in iron cans that are used
to store food products.

/“/v/« Zint fﬂww m i of Ou{x/mn?wl
iy niv,

(3 marks)

(b) There is an increasing trend for manufacturers to use cans made entirely of aluminium for storing
food products.

() Explain why aluminium is more resistant to corrosion than iron, although it occupies a
higher posmon than iron in the reactmty series.

I/UU’@ are. o yfﬂmV(, ﬁf?/” Q'f A(voj ML‘Vh
- ,mfe)’muL /ﬁo wolir vrmt/JW T mrﬁw@f

M} e winium,.

(ii) Name the process that increases the corrosion resistance of aluminium cans.

Ao dizactiom

(iii) Other than corrosion resistance, suggest one advantage of using aluminium to make cans.

Tt om b emitr b J/@ ”
“nm mr’ﬁm er ol umimium, con,

(3 marks)

Answers written in the margins will not be marked.
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*10. You are provided with common laboratory apparatus and the following chemicals :
iron powder zinc powder aqueous ammonia distilled water
Describe how zinc sulphate crystals can be obtained from a solid sample of zinc sulphate containing

copper(ll) sulphate as impurity. (Not all chemicals must be used.)
(5 marks)

Froly sl oxass amunrt ot dictile] ity 4 the gl
,SWML ‘E c’ﬂnn%l dslve. e, . ﬂ«m W/J 2255
wmwm‘f o“f Zn mwiét’ 'Lﬂwl)mw Wh‘ﬁ«mw ﬂtk Jolofm
Sme. rp/”«slq jrown bl | chul] Lo férrmu/ on The 2

- fopest e pitess %T ,(e/’vw/ fimes wilil s
delﬂsl; Albwn fOM ;s ’mi Mm_Zn pwibf I m/(zif‘m,
Filtor adl fie n}’a&my Tty férml, {haton., Moreser,
boil e s’ ' pake 3t V Qaﬁomﬁu/ Allyg 111
 id 2t fwﬁrd o] dom in voom fmpmfurc\
o M/@PJ il e fmeld, ﬂ”&wh 128 m(rfo[«/ by ﬁ/Wm
Wa%] ﬁu 01”‘/6%*} Mﬂ smov amam?‘ O\f /ﬂ/(/ Q/ZZT
Wﬁf Wh/ (]ﬂ/ i1 W/?% ﬁf@/ MWr %LCY%’W 4 2w
| !u/«)/wft mﬁéb

Answers written in the margins will not be marked.
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PART II

Answer ALL questions. Write your answers in the spaces provided.

1.

acid and calcium carbonate. A gas was formed in the reaction.

cotton wool

HNOs(aq)
CaCO;(s)

balance

Two trials of an experiment were performed using the set-up below to study the reaction between nitric

The chemicals used are listed in the table below while other experimental conditions were the same.

Trial Mass of CaCOj;(s) Volume of 3.0 M HNOs(aq) Volume of H,0(])
added/g added / cm® added / cm®
1 3.0 10.0 20.0
2 3.0 20.0 10.0
(a) Write the chemical equation for the reaction between nitric acid and calcium carbonate.

2HMOt (aldy — (0,4 0D Ha0

(1 mark)

(b) The graph below shows the variation of the mass measured with time for the two trials.
FETE 7
SN N | -
83.0 -\
NN i
. N TR
[ ¢ TR
on N\ ~‘:\._,__
~ \\\ e R SN
-8 1 \\‘ ] ~-~-';':'~':--— dgesdan oLl
5 825 - NS R —~Trial-1--
7] it i
[
o '
E Ny
a S
<
E I~
82.0 -1 S
Tt ook b et
-+Trial 2-:+
I ) + ]
et £ 2 S Iy
¥ N ¢ {

10

12 14 16
time / minute

18

20

Answers written in the margins will not be marked.
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1. ()

(©

(i) Calculate the average rate of formation of the gas from the 2™ minute to the 12™ minute
for Trial 2.

/WL acw/mjz rafe, > 33.'}' )’LL - 9‘13\7 i
(L~

(i) Explain ONE difference in the shape of the curves for Trial 1 and Trial 2.
le (S/L!wrb ‘Uc Luhe by Trm{ / ijA i /cuﬁ‘eh »MAM
Hoit of trial ), Wi |
Ay leeonse oo conuhection il humles of mol(,
of /'f/mjmp m ‘fy;‘m,! o lower Tho ﬁlﬂ‘f/&f Traf) . As fle
it ) bwer, The Yiactm vt is wlso Jomer
He e of fod | i e TloTlon
(4 marks)

Suggest how the effect of surface area of solid reactant on the rate of reaction can be studied using

e above set-up. ‘ mugg of)
the above set-up.  (qomdd &«665 leb ol (a0 fawl?/i’ ;nlz/)en&w‘/?

Wo o W

- are fhe,  in
Ved T fha ol b Dm(jdo’mrfﬁ |
54«;% wolome 01 3M H/er wdlod. (rogudf)

(1 mark)

Answers written in the margins will not be marked.
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12.

Consider an equilibrium mixture of the following chemical reaction :

Fe’*(aq) + SCN(aq) = Fe(SCN)*'(aq)
yellow  colourless deep red

(a) Write an expression for the equilibrium constant K, for the reaction;
( - o
(, - | Fel5t) coﬂp}ﬂm,
i i (- (1 mark)
Lfﬁmi 1]@’ ok 50/'//.@1)}%.

b) At a certain temperature, the equilibrium constant K, for the reaction is 1.08 x 10° dm’® mol™.

The equilibrium mixture is prepared by mixing 20.0 cm® of 0.030 M Fe(NO;);(aq) with 10.0 cm’

- of 0.030 M KSCN(aq) in an acidic medium. Calculate the concentration of Fe(SCN)**(aq) in the
equilibrium mixture at that temperature.

ZLU(/ OMWWﬁM"f F"M/{)S)}C“?)'- O-Dg%o /\%

RO
e couustetond K- 0.3 45, 30
= 00lM

0slp? < LRl iqTepm

[001) 00U

l: Fé(SW)Z/«;/ e%/w\.‘i O\LMM
(3 marks)

(c) It is known that the equilibrium constant K, increases when temperature increases. Suggest and
explain whether the enthalpy change of the reaction is positive, negative or zero.

'm,umM0%WMMWWSMﬂkWWm

(1 mark)

(d) When a little amount of Na,SOs(s) is added to the equilibrium mixture, the colour of the mixture
becomes paler. Explain this observation.

l/l/["% /Vm/SO? 5] i WM!UI/ TT lf%oh/a, "}/)IDVT&J

603);[ ) whid due Tl F@%Y)Jfof&a?;, s
'H/V' M(Q/M'MM Oj Wj’;ﬂup J&,CVM,«J . nw eﬂw‘%ﬁwm )

ot il T Hlereaclod ndy ol m’ff:ﬁ 5

P W ot of doped Rl ”J")

Answers written in the margins will not be marked.
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13.

(a) It was intended to prepare ethanoic acid from ethanol by the following set-up. However, the
distillate collected mainly contained another organic product X but not ethanoic acid.
ethanol + -
acidified K,Cr;05(aq) distillate
heat iced water
i) What is X ?
W\th
(ii) Explain why the distillate collected mainly contained X but not ethanoic acid. _
The boi l'% F’?”Jf Z{f Jl S /o W Thon 7%&7”
w aad S when Hi ethane] fndyit et
<fhomow 0aid o v '
0 \&/ M L()hdf/m&/ & J /‘ﬂf’/[ﬂﬁn (2 marks)
it e poe
(b) Ethanoic acid can be converted to an unsubstituted amide.
@) Give the systematic name of this amide.
Efhanam &b .
(ii) Suggest what reagent and condition are needed for this conversion.
| 1w :
P[/lb pra’w N ,3 au?) , l]ﬂm‘rMMJJW Nﬁﬂk.
(2 marks)
(c) The following shows the formation of a polymer from an amide :

i 0 II{ | 0

N )I\/\/\/N ‘ /U\
7 I

. H o H
- a portion of the polymer formed '
@ Draw the repeating unit of the polymer formed.
)71 :
1%ﬁ\/ \/\/“‘73/\/\/\ A,J/
h

(ii) There is a view which suggests that the above polymerisation does not involve

condensation. Give a reason to support this view.

T hoe 10 1) rmed T

Fol]mmﬂm

(2 marks)

Answers written in the margins will not be marked.
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14. The following graph shows an incomplete sketch of the variation in melting points of the elements in the
third period of the Periodic Table.

N

melting point

~
I 1 ¥ T T T T 1 -

Na Mg Al- Si P S Cl Ar

(a) Complete the sketch on the graph above.
(1 mark)

(b) Explain why the melting point of Mg is higher than that of Na. {/
pud bell |

oth, of fz”“ are 1h Ow’f mefolls  ftuture
bl b Llslned eltims: in My Fla Thitd
Hre e e gﬁ:’?@ r ﬂlmﬁfzﬂf

Of A/m ‘ (1 mark)

(©) Explain why the melting point of Si is higher than that of P.

S aJWJf coedoet Sstare bt Pt
i . gl poluker st Tt 3 mush “‘”4:“
T" bk T &kfwsm/y ﬁm\j tvodest bind owzﬂy 4

o brok the lfiy dor 1ol P, i

Wk

. P o WS 7 (2 marks)

Answers written in the margins will not be marked.
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*15. With reference to the structure of sodium lauryl sulphate (SLS) below, explain why it has cleansing
properties. .

\\ //
TR e e N \

(5 marks)

Fist Qf &l; \TZMWQ //mq dcarbon than, and a
mmo M fﬂ/ the /m/ramifm thetn, i o Jissale
i 0il f" M:} s ml Jmf yolo M
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Comments

The candidate’s answers show good understanding of the chemical concepts and principles in the
curriculum (e.g. Paper 1 Qs. 2(a), 3(b), 7(a), 8(c), 9(a), 11(b)(ii) & (c), 12(d); Paper 2 Qs 1(a)(i) &
(i)(1) & (iii) & (b)(ii) & (iii), 3(a)(ii) & (iii) & (b)(i) & (ii) & (c)(i) & (iii)).

He/she demonstrates very good abilities of applying chemical concepts on unfamiliar situations for
solving the problems (e.g. Paper 1 Qs. 4(b), 7(b)(iii); Paper 2 Qs 1(c)(ii) & (iii) & (v), 3(@)(i) &
(c)(iD)).

The candidate performs well on chemical calculations (e.g. Paper 1 Qs. 2(b)(i) & (ii), 4(a)(ii),
8(b)(i) & (ii); Paper 2 Q. 3(b)(iii)).

He/she can effectively communicate ideas using scientific terminology, appropriate diagrams and
chemical equations (e.g. Paper 1 Qs. 1(b) & (c)(ii), 5(d)(i) & (ii), 6(a), 8(b)(i), 9(b), 10, 11(a), 14(b);
Paper 2 Q. 1(b)(i)).

He/she can design appropriate method for carrying out scientific investigations (e.g. Paper 1 Q.
10).
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