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PARTI

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 8

(a)

Explain why protium and deuterium are isotopes.

ey we ¢ itferent atom of tne (ame elememt

\ R AL
WAM AN same MW;}

ws (0 avd

s (1) and «\]I-Hw\ﬂf/ VW'O‘F (1 mark)

(b) Deuterium can be represented by D. It reacts with oxygen as’shown in the equation below :
2D2 + Oz - 2D20
Draw the electron diagram for a D,O molecule, showing ELECTRONS IN THE OUTERMOST
SHELLS only.
(1 mark)
(c) A small piece of sodium metal is placed into liquid D,0 at room conditions.
i) State TWO expected observations.
Mitsing ¢owad T weavd
CO\OWN S8 gag hublltd AT prodwced
(ii) Write the chemical equation for the reaction involved.
2Nt 20 — INaOH + W,
(3 marks)
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2. Sodium chloride crystal has a giant ionic structure.

(a)

(b)

WO 04 woied o ‘3 %m\’ 3

TO\__*“\ W\QSS Q(’O\N‘Stf’\/\ B

The diagram below shows a part of the structure of sodium chloride crystal with some ions

missing.
O S ®
4 s
[ 3 O o
)
- 520
B )
A p
- O ® =Na'
¢ Q ”,. O-=a
?

& ®

Complete the diagram by using @ as Na' ion and O as Cl ion.
(1 mark)

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 1.80 x 107 ¢m?

@) 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)

____L___ * (35 SX?'H—%)(?

(ii) Hence, calculate the Avogadro’s constant L, given that 1.00 cm®. of sodium chloride
~ crystal weighs 2,17 g.

.5 AL
o 0f Tong= x> 4. tyrio? <V\D 0 wiolg § = —— 3305
Avogadid Conttany, - M%m,-() ERd = 0.0%%

S A\ ﬁ\Q\’\\

(3 marks)

Answers written in the margins will not be marked.

2019-DSE-CHEM 1B-3 3 [ Goontothe next page>

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

An experiment was carried out as shown below :

balloon with
but-2-ene gas

colourless solution

orange organic solution

(a) @A) Suggest what the orange organic solution may be.
% yo wiihe
(ii) With the help of a chemical equation, explain the colour change in the solution.
H 1—1 H H H H H H
i
5 H- C c c C;l 7
i o H br EY
YW <) - e A0V VO Ok \
V) 0 A0 Ve MHON With Yy wiing,

Q)YVW\/W\Q/ 1S A OVikA . (3 marks)

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

balloon with
gas X

after a period of time

[
»

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.
ﬁ f\W\W\% V\ 'y 0 ot
Awmmoni & 10 ok atin e/\ Whidh WW\% P eng Vohyhaein

(Whon dssee o wedee 0 T fom O\ Pk
— hydwide Tons
NH; + 0 "NH; LR

(3 marks)
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4. Solid potassium hydrogenphthalate can be used to prepare standard solutions. Its structure is shown
below :

COOK*

COOH
(a) 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.

Vrsselve 112 of potassivm Wydvogenphtpalate Tn distitied water,
Tramfer 14 10 & 2500m? Vojumetric Flask. fdd diftilled water
WAL Mg 00¥Fom of mENisuss reavh vhe grouation more

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

MO WM = (v g0kl by g0

o . DAk
fld tooriy - ;;0);1[000 = 0.2 M

(4 marks)
(b) 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
potassium hydrogenphthalate is completely ionised.

pH= - WY LR (ap] = 330
(Hop)= >

_ . -
47 > x [0
[H(ag)]= S, o M i
- townizez (-0b0 -
o WG A0 0F T TowS whhon Cowpletely Tovizes > ok
R Tomzed < congemtation of Tt (/&vgnp\mw 0N ived = LyTX ()3
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5. The structure of a compound is shown below :
CH;
H3C —C— CH3

CH,

Reacting with a reagent under certain conditions, it can give two compounds with the same molecular

formula CsH,,Cl, but different structures.

(a) Suggest what the reagent is.

Chloving
(1 mark)
(b) State the condition needed for the reaction to occur at room temperature.
gty giEfuse Suaigh
(1 mark)
(©) Name the type of the reaction involved.
Swpgiitwiion
(1 mark)
(d) (i) Draw the structure of ONE of these two compounds and give its systematic name.
VA didkn-2,2 - e iy L PYopant
CHCl,
\
HeC— C— Chb
\
CHy
(ii) Draw the structure of the other compound.
cH.Q)
|
H y, C- Cl - CH5
CHaC)
(iii) These two compounds are isomers. State the type of isomerism exhibited by them.
pggw‘\o N ojeomeviim
(4 marks)
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6. Consider CH,Cl; and CCl, molecules :

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

(1 mark)
® 3 Explain why CH,CL, is a polar molecule but CCl, is not.
Atems QSHLQ\L 16 N0t DN ged gn ¢ Sample plave and polovitied
CANNQY, vl owty EaUW oxney.
f\“:‘% COy O vy g gymmesmeant Yy ol LN Po |l
(N LM o, 2o oM

(ii) Explain why CCl, has a higher boiling point than CH,Cl,.
Ll W v \WVGUY toleomiay mMash . Thng , T4 W
SIONGy Vi v WaALG ! FoviR yeywrenmoltomies YY) ore
NV Ty wevded bo SUPVOEG MOl eAtL ;6D T e

WY boiling potet.

(3 marks)
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7. (a) Consider the chemical cell as shown below :

multimeter

copper electrode )
— magnesium electrode

CuSOy(aq)
T MgSO4(aq)

porous pot

@) What is the function of the porous pot ?
Prevent, direct piviag nad VB e Tong 10
PSS Lavongh peaween Twd hale g1y

(it) Deduce whether the electrons flow through the external circuit from the magnesium
electrode to the copper electrode.

WW\ Magesiwm ¢l eePade Yo coppen 2ieopad b,

(iii) Write the half equation for the change that occurs at the cathode.

1%’—\- C\/\ZJr — Uw

(3 marks)
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7. (b) Consider another chemical cell as shown below :

multimeter

copper electrode
— graphite electrode

CuSO4(aq)
— solution of Bry(aq) and KBr(aq)
porous pot
\ b=t | )
@) Write the half equation for the change that occurs at the graphite electrode.

DR \%\(1 — 1%‘f—

(ii) State the expected observation at the copper electrode.

T hramed Lnianty

(iii) 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(ag),
while the other conditions remain unchanged ? Explain your answer.

LSS negagive. Ty 1o w O veagey ey D¥idizing
Roewy twoan B, py T nag a WigWr posivion iy
GUs e wtterentt heqween Vo iTage of T, ang (oppor
Wl pethan g,

[R5¢

(4 marks)
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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 HCl(aq)

and NaOH(aq) were kept at the same initial temperature before mixing.

Trial 1 2 3 4 5
Volume of the HCl(aq) used / cm’ 90 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 - -
- A}
v
33 B
X
V4l
. T
i Y/ t o
32 4ot K \
; - /.
B - o e
. -/ AY
31 -5
i 74 Y
- SEES :
O /. g
< 30 S / \
o : i X
Bt o~ . .
[
=3 ; A B \y FT
§ 29 A / ;
=1 . / :
o e \
N N yi A -
28 e | 1\
, g \
dee Y
o N 7 <
\
AL A U 0 A S A hY i
27 - Frkrey ik - a0
a0 ¥ I 0100 1
" /! \
§ W : 4 2 RS
26 “ J o \ 5
initial pg " - mAmNEE.
i A
tempera‘cure-%_~l i 1 00 e 1 . ~ ‘ ] NEmacue
= T 1 e e g ’ =]
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)
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8. (b) (i) Calculate the number of moles of NaOH(aq) reacted with HCl(aq) in (a). Hence, find
the concentration of the HCl(aq).

NEOHA e[ — Nad ¢
(e 0k wWoLes of VoK = 1@%“000)’ 005§

WA <Of WIoLeA 8¢ W[ < g, RS

: o005 ¢ |
Cov A 10 0 LU = = ) gy
2% (000
(ii) Given that the initial temperature of the mixture for each trial is 25.5°C, calculate the

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)

MOSTs 100 4 G ¥ (3125 ) 2 3 76§

3176.% _
VY - o ool 7
EWHMPY wamg, = 05 §ai000 -5 Y X ¥ wed

(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’ ?

Yool IMALOY AW OF v gutrdAid A4Tn T8 thg ety
ghaigt 0 L it o £ WAEEY T prudiueea iy W eI TN
of am avid amd am W leadi W cfandard gnditian.

(1 mark)
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9. 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.

b \oyor form @ prevempive Leyer 1o plobF tht
Vit wivhaiy and Water

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

Tyon T4 Mot Feavtive thav tAin . TV (058 e)erpms morf
ATV Lnan $in W hen $an atfached puy Spatoned .
Ivon b (08, pATLP g V‘) fovm Egy‘ Tons wm V(’/V\Bk\’\%\

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

Zint 16 poTyenowng .,

(3 marks)

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

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

AL\ Wi ﬁom\ 0xide (ayry VEAANY oy T4
DTG dayer 16 Tmp evweabit fo Water and ol

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

Fonodadion

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

L b dyed vawity

(3 marks)
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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(Il) sulphate as impurity. (Not all chemicals must be used.)
(5 marks)

Daseoive e Somvp i Tn dittilled water.
Al @XCEE ZINC DOWARY Tudd {1l CO\MAAN .
Reddish \pyoww  CAYYer Wil £0ywigwe 10 §bP\AemMent, (¢ Zing
15 ke ALAAVE, ¥ \Nam (A,
Pilker xWe co\id 09 4aMed amd 2in( powdey yvemaied ﬂy
ngn% 0 Cilter funntl. |
WeAA AWM ¢o (w00 Wikl T4 1¢ Satmated . (ool down omd
0 toin MaeAaAs . |
My omnd ivaeW T4 wadn VTR (v dTstaned wakey.
Dv\,; ey wang n £ papor,

Answers written in the margins will not be marked.
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PART I1
Answer ALL questions. Write your answers in the spaces provided.

11. Two trials of an experiment were performed using the set-up below to study the reaction between nitric
acid and calcium carbonate. A gas was formed in the reaction.

cotton wool

HNOs(aq)
CaCOs(s)

balance

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

Trial Mass of CaCO;(s) Volume of 3.0 M HNO;(aq) Volume of H,O(l)
added/ g added / cm® added / cm’
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.

THNO; « Lo CO, — CO\WOQz + C0, 4 V0

(1 mark)
(b) The graph below shows the variation of the mass measured with time for the two trials.
A[ i %
i T
AN
83.0 4\
N -
T T~
80 N Amas
~— g \\\ H ~~~~____~_~ N
B Nfrb g oot e i e RN b T
.5 85 AN T -+ Trial-1;
L L 7
& i : o =
7] D i ;
E : SRt
82.0 =i T I
T T a5

2 4 6 8 10 12 14 16 18 20
time / minute

Answers written in the margins will not be marked.
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11. (b) @) Calculate the average rate of formation of the gas from the 2" minute to the 12" minute
for Trial 2.

l 3
Wﬁﬁ\fw"WJ UQ,L){QD :[,b}%\03$ '

(i) Explain ONE difference in the shape of the curves for Trial 1 and Trial 2.

Ang voywme 0k HINOy addvd Ta ol 4 7¢ Smangy 4hon

anad oF wviad 2, Ay HNOs 16 limiting s £ae no. ok moltd
0f WNOp tvkastd Ta el 2 CO gas pradutd will
a ((o Toutast ang BSCMPE MY RL-Wp - iasy Wieasurtd
WAL a0t Gmatiy

(4 marks)

(c) Suggest how the effect of surface area of solid reactant on the rate of reaction can be studied using
the above set-up.

Wik Calcium Caviodnd4s  gramudts omd  Cafciwm (arfona té
Powarr Sepeorotely 10 old tht rEackion.

POWdRYy Witw |y (wvbaw ovta fould have faster rafe,

(1 mark)
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12. Consider an equilibrium mixture of the following chemical reaction :

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

(a) Write an expression for the equilibrium constant X, for the reaction.

[ PeCSEN )t qnm |
Ve = = 3+ - (4
[re (q%);‘/\?):S(N( 7/)]“\/""\ (1 mark)

(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(NOs);(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.

Lexy J\g&\mw\% (%) tSoNT(ag) = fe Cseny ' Coy)
omomd B m - Jeo 0. 030

I 20+(000 Lo < (000 =3 ©
- - Y — A ¥
-2 (&§ - ¥ 3 - X r

X 3
U (3-x) = 1obxie
% = [ogxlo (45 -45x+ 1)
Lg% 107 x> = 5.6 %7+ 4.86%02=0
K= o022 You L))
LN 06 FelS0 2“ (14) To |.0%42

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

Dhiiive . Tuwdose Tw emermgure favowg pwdoghtvmic vedcion,
Ko Th MR whavn Lamililvium T (gt Lo Hghd %Y“W“W"f
Chargs WAl D% vy $nam 2t ag fhe fovnand ractiTy

WMyt vmic |

(3 marks)

(1 mark)

d) When a little amount of Na,SO;4(s) is added to the equilibrium mixture, the colour of the mixture
becomes paler. Explain this observation.

Pddition o £ Na,(o, witl edue \:g}*p Fe'. Coneniriion
of Fe2t dlovady . Guilibnwm potigivn Wil ¢hift to feft
WA gt Lo ow Al beome pidey

(2 marks)
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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;0+(aq) distillate
heat iced water
(i) What is X ?
SR ALY
(ii) Explain why the distillate collected mainly contained X but not ethanoic acid.
TWe NALIng fs{oe gontie .
(2 marks)
(b) Ethanoic acid can be converted to an unsubstituted amide.
@) Give the systematic name of this amide.
RN AN HMIAR
(ii) Suggest what reagent and condition are needed for this conversion.
l.PCls 2.NH3 \©eay
(2 marks)
(c) The following shows the formation of a polymer from an amide :

i 0 PII 0
H 0 H
a portion of the polymer formed

@) Draw the repeating unit of the polymer formed.

(ii) There is a view which suggests that the above polymerlsatlon does not involve
condensation. Give a reason to support this view.

VO {MoM WO\ WM avwd AN TNOARY |

(2 marks)
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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.

A
g
(=3
Q.
on
£
S
g
1 T 1 i ¥ I ] F >
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.

MG Nas 2 o\ vAIE CoatvMERTEING 15 4N e (B 06 8 gunang’
Na 0wy way 3 WM\ MOt delowd e & g Mg
hat o G metatlic pond han Na, fnove v vgy 5
ner AR {0 Stpwaqe, (1 mark)
(¢)  Explain why the melting point of Si is higher than that of P.

Gy hay o gimnt vaqent stiwekure . i 0% e ld v
CHvam g ovalen s pond - P opag & o towlar (mtgure

oy
Mojvurles mt held Vi Weak vw?&%w Wadls " fore
More enegy 1o needito v itar Si atoms down,

(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.

N |
H3C/\/\/\/\/\/\o/ \O- g
(5 marks)
In twe chvueture 0§ L6 kuwere 16 antonic head S0, aud
O Indrocodon tadl .ommd 14, act gy a soapless detergent,
Whewn 14, 16 added, \wmm\tc head witl dissolve Tn
Water and (ygvophobic tai| wit] givsolve i 0i),
AF{EY syivving, Q1 dvopiets nre formed oy (ifting wp
ht grease - SYaplie tmnision $orme.
Negatively cnavged oil dvoplets repel edch ofher o
oM, (o o, tasily removed .

END OF SECTION B
END OF PAPER
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