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Use of the Data Booklet is relevant to this question.

Group 1, 2 and 3 metals form cations with +1, +2 and +3 oxidation states respectively.
Calcium and V are adjacent elements in Group 2 of the Periodic Table.

V and W are adjacent elements in the same period of the Periodic Table.

The table shows the angle of deflection of cations of these elements in an electric field.

element calcium v W

angle of deflection +12° +5.5° +8.1°

What is the proton number of W?

A 11 B 13 Cc 37 D 39

Use of the Data Booklet is relevant to this question.

The successive ionisation energies, in kJ mol™', of elements G and H are given below.

G 580 1820 | 2740 |11600 | 14800 | 18400 | 23300
H 940 2050 | 2970 |4140 |6590 | 7880 | 14900

Which statements about elements G and H can be deduced from the data?
1 There is inter-eiectron repulsion in only one valence p orbital of H.

2 The 3rd ionisation energy of H is greater than the 3rd ionisation energy of G because
nuclear charge of H is larger.

3 The compound formed by G and H is AlzTes.

A 1,2and 3 B 1and 2 C 1and 3 D 3

In which of the following pairs, is the bond angle in the first molecule larger than in the second?
A NOs;", BeCl

B BrO,~, PCly*
C AsFg™, XeF,
D

S0;, SO&
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What is the trend in bond energy and in bond length of the carbon to hydrogen bond
from CzHz to CzHa to CoHg?

bond length bond energy
A increase decrease
B increase increase
c decrease increase
D decrease decrease

When hexanol is mixed with water, two distinct layers is observed.
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/\\/\/\OH
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H” ™H H H H H
H\ H
-~ —H H
O—H O 0 PNy /0 H.--O\ \O/H
" H |L H H H H

Which two intermolecular forces of attraction are best used to explain this observation?
1 instantaneous dipole - induced dipole interactions between hexanol molecules
2 hydrogen bonding between hexanol molecules
3 hydrogen bonding between water moiecules

4 instantaneous dipole - induced dipole interactions between hexanol and water
molecules

A 1and 3 B 1and 4 c 2and 3 D 3and 4

H2 Chemistry 9729/01 NYJC J2/2024 FX
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Which oxide will not dissolve in dilute NaOH(aq) at room temperature?

A Na:0
B MgO

c AlO3
D P4O10

Which statements explain the difference in thermal decomposition temperature between
MgCOs(s) and BaCOs(s)?

1 Mg?* has a smaller ionic radius than Ba?*.
2  COs* electron cloud is less polarised in MgCOs.
3 C-0 bond is stronger in MgCO:s.
A 1,2and 3 B 1and2only C 2and3only D 1 only

2 om? solution of Cl(aq) is added to 2 cm® solution of I"(ag). The resulting mixture is added to
4 cm?® of octane in a boiling tube. The contents of the boiling tube was shaken and left to stand
to reach equilibrium.

Which statement is correct?

A Brown colour is seen in the octane layer.

B Brown colour is seen in the aqueous layer.

c The attraction of chlorine nucleus to an incoming electron is stronger than the attraction
of iodine nucleus to an incoming electron, hence chlorine is a stronger oxidising agent
than iodine.

D The attraction of iodide nucleus for its valence electrons is weaker than the attraction

of chloride nucleus to its valence electrons, hence iodide is a weaker reducing agent
than chloride.

H2 Chemistry 9729/01 NYJC J2/2024 PX
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Use of the Data Booklet is relevant to this question.

A Jones reductor is a column containing zinc amalgam. When a solution containing a metal
ion is passed through a Jones reductor, zinc metal is oxidised and the metal ion is reduced.

When 40.0 cm?® of an acidified solution of 0.200 mol dm™ ReO. (aq) is added to a Jones
reductor, 2.09 g of Zn metal was lost from the column.

What is the final oxidation state of Re in this reaction?

A -1 B 0 c +2 D +3

Which of the following shows a correct enthalpy change?

A | AHneu | 2NaOH(ag) + H2S04(aq) — Na:SOsaq) + 2H.0(l)

B | aH | 2Na(s) + 3 0x(g) — NaxO(s)

Cc AHhyg | NaCl(s) — Na*(aq) + Cl(aq)

D LE NaOH(s) — Na*(g) + OH(g)

The AH;" for steam is shown.

Hz(g) + %% 02(g) — H:0(g) AH = -241.5 kd mol™!

Which statement is correct?

A The reaction is always spontaneous.

B The reaction is more spontaneous at iower temperatures.
c The reaction is more spontaneous at higher temperatures.
3] The reaction is never spontaneous.

H2 Chemistry 8729/01 NY.JC J2/2024 PX
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222Rn is a radioactive isotope found naturally in soil. It can buitd up in indoor air from soil under
foundations of buildings. ??Rn has a half-life of 3.82 days.

Radiation in air is measured in units of picocurie (pCi) per dm? of air. Qutdoor air generally
contains 0.4 pCi dm™ of 22Rn. The air in a sealed disused building contains 15 pCi dm2 of
222Rn'

How many days does it take for 222Rn in the building to decompose to a safe level?

A 0.04
B 0.15
c 5.23
D 19.97

The Haber process is used in the industry for the synthesis of ammonia from nitrogen and
hydrogen gas.

Na(g) + 3Ha(g) == 2NHa(g) AH<0
Which statements about the operating conditions of the Haber process are correct?

1 Perforated Pt mesh with a large surface area is used to ensure the rate of the forward
reaction is greater than the rate of the backward reaction.

2 A temperature below 500 K is not used as the rate of reaction will be too slow.

3 A pressure of 2.03 x 107 Pa is used to reduce the total number of gas particles in
the reaction chamber.

A 1,2and 3 B 1and 2 Cc 2and3 D 3 only

H2 Chemistry 9729/01 NYJC J2/2024 PX
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Malonic acid has the structure HO>CCH-CQO-H.

A 25.0 cm? solution contains a mixture of malonic acid and its conjugate base HO.CCH.CO, .
It is titrated against a 0.100 mol dm~ NaOH(aq) to obtain the graph below.

pH

f 3

5.70
\l'(NaOH/CI'I"I3
Given:
HOCCH.CO:H pKa = 2.85
HO:CCHCO;" pKa=5.70
What is the initial pH of the solution?
A 2.12 B 2.70 c 2.85 D 3.00

Some metal hydroxides and carbonates are separately dissolved in distilled water to produce
saturated solutions.

Given K, of COs?" is 2.1 x 107* mof dm™3, which compound will give a solution with the highest
pH?

magnitude of Ksp
A MgCO: 3.5x 1078
B MnCO; 1.8 x 10"
c Ni(OH). 2.0x 1071
D Sc(OH)s 8.0 x 107

H2 Chemistry 9729/01 NYJC J2/2024 PX
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16 Lenacapavir is an anti-retroviral medication used for the treatment of HIV.

Lenacapavir

Given that
. all N atoms in Lenacapavir are sp? hybridised,
+ halogen atoms bonded to sp? carbon atoms are sp® hybridised.

What is the total number of n electrons in Lenacapavir?

A 26 B 44 C 46 D

H2 Chemistry 8729/01 NYJC J2/2024 PX
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17 Alkanes undergo free radical substitution (FRS) reaction with chlorine gas in sunlight. In FRS
reactions, alkanes are converted to chloroalkanes in two steps.

step 1 R-H + Cl* —» R+ + HX
step 2 R + Clz = R-Cl + Cl+

When 2-methylbutane is reacted with chlorine gas in sunlight, a total of four monochlorinated
products are obtained. One of the products is 2-chloro-3-methylbutane.

CH, CH; Cl
CH;—CH—CH,—CH; + Cl; —— CH,—CH—CH—CH,

uv
2-methylbutane 2-chloro-3-methylbutane

The energy profile for step 1 of FRS is shown, showing the energy changes when the
intermediate of each of the four products is formed.

Which profile shows the energy change for the formation of 2-chloro-3-methylbutane?

Energy
F 3
A
B
c
CH,4 D
CHy—CH—CH,——CHj

-
»

Progress of reaction

H2 Chemistry $729/01 NYJC J2/2024 PX
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18 Compound N undergoes the reaction as shown below to form the major product P.

NaCH, ethanol
. P + Z2HC!

heat
Cl

Cl

Compound N

When Brz(aq) is added to P, an orange solution is observed.

Which statements about P are correct?

1 P reacts with HBr(g) to form a compound with the formuia CoH1sBrs.
2 P is resonance stabilised.

3 1 mol of P reacts with hot acidified KMnOx to form two mol of CO2(g).

A 1,2and 3 B tand2ony C 2and3only D 1 only

H2 Chemistry 9728/01 NYJC J2/2024 PX
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19 The hydrolysis of 2-bromo-3-methylbutane in propan-2-ol forms two products.

——-
/H/ propan-2-ol /H/ /~\/

minor product major product

The foilowing mechanism has been proposed for the formation of the major product.

H H
step |
—_— + Br

/iQ/ step Il /I\T/
+

+/_\. step I
/‘\( + H20 —_—

Y H,0

step IV
—_—
H,0"

Which statements about the reaction are true?
1 The formation of the major product involves the movement of an H- ion.
2 Step Il occurs because the product is more stable than the reactant.

3 Step |l is faster than step IIl.

A 1,2and 3 B 1and 2 C 2and 3 D 1 only

H2 Chemistry 9729/01 NY.JC J2/2024 PX
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20 Menthol is a compound found in mint leaves.

OH

menthol

What is the IUPAC name of menthol?

A 2-(propan-2-yl)-5-methylcyclohexan-1-ol
B 5-methyl-2-(propan-2-yl)cyclohexan-1-ol
C 1-(propan-2-yl}-4-methylcyclohexan-2-ol

D 1-methyl-4-(propan-2-yljcyclohexan-3-ol

H2 Chemistry 8729/01 NYJC J2/2024 PX
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Aldot addition products are formed when a small amount of NaOH(aq) is added to an aldehyde
at room temperature.

0 0 OH
I I NaOH(aq) Il
CH;—C—H *+ CH;—C—H —— > CH;—CH—CH,—C—H

aldol addition product

Which product is not formed when a small amount of NaOH(aq) is added to an equimolar
mixture of ethanal and propanal?

T

<|3H
B  CH;—CH,—CH—CH—C—H

CHs
N
c CH3—CH——(]':H—C-—H
CH,

H2 Chemistry 9729/01 NYJC J2/2024 PX
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14

22 Four simple tests are carmied out on two organic compounds shown.

Cl
Cl

CHj H

HaC
o

How many observations can be used to distinguish between them?

1 White precipitate formed.

2 Yellow precipitate formed.

3 Orange precipitate formed.
4 Brick-red precipitate formed.

A 0 B 1 C 3 D 4

23 Which reaction involves an intermediate that has a planar carbon with three different groups?
CHsCH=CHCH:CHz + HBr

(CH3)2CBrCH.CHs + NH;3

CH3COCH20H20H3 + NaBH.,

o O w »

CH3CH(OH)CHCHs + CHsCOCI

H2 Chemistry 9729/01 NYJC J2/2024 PX
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The pK. of some organic compounds are shown.

0 Q
)L JL cHy” sH cHy” oH
CHy ~SH CH; TOH
thioacetic acid ethanoic acid ethanethiol ethanol
3.33 4.76 10.6 16.0

Which statement explains the trend in pK,?

1 (CHsCHz-) is an electron donating group.

2 There are delocalised n electrons between the C-S bond in the conjugate base of
thicacetic acid.

3 The S—H bond is weaker than the O-H bond.

A 1,2and 3 B Tand2only C 2and3only D 1 only

N-phenylbenzamide can react with concentrated nitric acid and concentrated sulfuric acid at
30°C

H cone H,80,, conc HNO,
N -
30 °C
O

What could be the structure of the main organic product?

NO, H
N
A B
0
O,N

Z T

O

O,N HoNC
c \(@NOZ D 2 2 p
O O

=X

HZ Chermistry 9729/01 NY.JC J2/2024 PX
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Histidine, an a-amino acid, exist as a triprotic acid in a strongly acidic solution. The three pKa
values of the different functional groups present on histidine are a~carboxyl group = 1.82,
side chain = 6.04 and a—amino group = 9.18.
H
HyN“—C—CO,H

CH,

" “NH'

HN—//

triprotic histidine

Which statement is true?

A At pH 1.00, a solution of histidine will not rotate plane-polarised light.

B At pH 5.20, there will be a sharp increase in pH when NaOH(aq) is added.

c At pH 7.61, histidine will move neither to the anode nor the cathode in electrophoresis.
D

At pH 13.0, the compound containing histidine will have a low melting point.

H2 Chemistry 9729/01 NYJC J2/2024 PX
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27  The polypeptide shown below is heated with 6 mol dm~2 HCl(aq) to ensure complete hydrolysis.

CH3

R e
(i)u\mig#@

What is the total number of amino acids and the number of unique amine acids obtained from

the hydrolysis?
total number of amino acids | number of unique amino acids
A 11 6
B 11 5
c 12 7
D 12 6

H2 Chemistry 9720/01 NYJC J2/2024 PX
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Use of the Data Booklet is relevant to this question.

The cell notation for a galvanic cell at 25 °C is given.
Pt(s) | V**(aq), V**(aq) H Cu®(aq) ‘ Cu(s)

The E®.q for the reaction is +0.60 V.
Which of the step below will increase the Ecen for the reaction?

A Increase [V**(aq)]

B Decrease [V?*(aq)]
c Increase [Cu*(aq)]

D Decrease the size of the Cu electrode

Use of the Data Booklet is relevant to this question.
An electrolytic cell is set up as follows

s Platinum cathode
¢ Platinum anode
« Electrolyte of 2 mol dm™ NaS04(aq)

A current of 0.8 A is passed through the cell for 81 minutes.
Which statements regarding the electrolytic cell are correct?

1 At room temperature pressure, 242 cm? of gas is produced at the anode.

2 When a small sample of solution is collected at the cathode and universal indicator
added, the colour tums blue.

3 A voltage larger than +2.06 V is required to run the electrolytic cell.

A 1,2and 3 B 1and2only C 2and3only D 1 only

H2 Chemistry 9728/01 NYJC J2/2024 PX
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30 Two chromium(III} complexes, J and K, both with the formula, CrH1sNsSCIO,, are dissolved
separately in deionised water. Neither has water ligands present in their complex.

The table shows some similarities and differences between J(aq) and K(aq).

J(aq) K(aq)

number of different types of ligand in 2 2
complex ion

observation on addition of nitric acid . - .
followed by aqueous silver nitrate white precipitate is seen | no observable change

cbservation on addition of nitric acid

followed by aqueous barium nitrate no observable change | white precipitate is seen

Which statements are correct?

1 The complex ion in J(aq) is [Cr{NH3)5(SO.)}".
2 The complex ion in K(aq) is [Cr{NH3)sCI]*.

A both1and2 B 1 only C 2 only D neither 1 nor 2

H2 Chemistry 9729/01 NYJC J2/2024 PX







{be) 0z + (bef — {be)_iz + (be)zD

0 8

‘asealoul
aineradws) uonisodwosap leusay |
‘puag O-9 @) Xeeiq o} paiinbal g ABieus
2JOW ‘JUSIXe Je|EWS B 0} peusyEem
S 0D Ul puoq 0-) ‘pesuejod sse)
S| PNOJ2 UoKIBE L0 “1ebuols sawcosg
Jjomod  Buisuejod  ‘seseasou;  Apsusp
ebueyo -uesuco s abieys owones UM
@SEeIIU) SNIPRI Jjuojed ‘'z dnoig umoq

a £

‘(be)rodseN
}es signjos e wuay o) (be)HORN Yyim spoeal
H "OIPIOR S| JBU) SPIXO JUIJBADD B 8| 0L0Yd 'Q

""{HO)IvEN
x9)dwoo sgnjos e uuoy 0} (be)yoeN ul
AMOSSIP IM pue dusjoyde ) }) “19)0eIBYyD
uaperod ybiy yym epxo augl UB S| B0y "0

Jelem yim 6 Hd jo uonnjos
suljexe Apjeam e Ajuo Buinb ‘signjosul osje
st b (be)HOeN aulexe ypm 10804 JoU
I 3 "DISBq S) Jey) spxo Muol ue s1 OB 'g

"BAICSSIP (115 Ued OZEN ‘pajesnies

Jou = {be}joeN anpp soug (be)HOEN
uuoy o) Jerem Ul sassip (SYOEN Y

“Sa|N290W Jajem u Buipuog
uaBoipAy yearq o paunbas ASlRus su)
10} Qjesuadwos o) JUSIDILNS JOU S| JOUBXSY
PUE Jalem UBSMISQ PaLLID) SUOPIEISII
PRI usym paajons ABioua ay) asnessq
PEX|W JOU Op [OUBXDY PUE JSJEM '3i0JaIa |

"SBINJSOW JSIBM pUe

SulEYD [AYB [OUEXSY USaMlaq SUOHIEIS)U
sjodip paonpul — ajodip  snosusue)sUl
auy sl (jouexay jo ueys |Aye Buol ay o)
8NP} S9|NJJHOW |OUEXSY PUE JG1EM UDIMII]
PSULIG) SPUOY JUBUIOR/AANSUBIXS JSOW 9y |
“s3[noajow

eem  usamiaq Buipuog-usBolpAy oy
81 Usy0J4q aq 0} pasnbai puoy jsebuons a1y

(8UW) i WBYD ZH DIAN ¥Z0Z

sa[a/Hed JU3A|0S pUe S)njos uaamiaq
peuLo) aJe Spuog Uaym paajoAs Abisug

s9)aped juenos

usameq spuoq pue sspped snjos
usamaq spuoq yes.iq ¢} pasnbal ABieus .
asedwod am ‘Agnjos Buiwedxe u)

“Inapoys Buimoioy eyl
asn ‘stow Ul 1se sajbue puocq eonpap oy

a ¢

a s
puoq
puog Jsayeam 1safiuons
Yibusjpuoq Wybus|pliog
1sabuoy 1sapoys
pajebuo@ |leauayds
aiow aJoll
“18JaBIBYD “I3JoRIEYD
d %64 $ %08
Coo| o] O
ods 208 ds
sie)quo plgdy jo sadeqs

SOidiZNpoW v ¢

«801 < R: T aibue pucq
0-v L—2 d7-48
=208 08 (a
<06 = 06 ajBue puoq
g-+ 0-9 d1-d4
v49X 848y [Fo]
60} > <201 ajbue puoq
0-+¢ 1—€ d1-49
+10d -fQug (a
=08 > 0Z1 8{bue pucq
t-¢ 0-¢ d1-49
7geg _£EON {v

‘sd|ed auo| Jo Jequunu 3y} UIZIqo
0} Wole [edued By} PUNOIE SUOCNDIYR
Bujuiews. sy ned Agse (yoes uondge
| paau) X 4o (yoes suonoala z paau) O
JeuUSD-UOU UDES 0} pucq O} pasn e jey)
Wole [euSD ay) JO SUOLIDIIS JDUI[BA U}
0eNqnNs 'KaN "Woje [eljuas Wwoy ABme
ucipos@ suo aye '+ s shieyd y woe
{enua0 0} uosPele vuo aall ‘- s1 aBieyo )|
80USH "tuo)e fe.luad ay) o aBieyd ay) aa|b
‘'siied auol JO Jequinu By} SUILLSIRP O] .

BINULIO) By} U1 SLUOLR [BJJUSI-UOU
10 Jaquwinu ay) Ag uanb s1 woje |egUaD
9y} punove sued puog O JAQUING YL .

2o Z oBeg speuwiwng pue sismsuy | 1aded ANSHUBYD ZH $E02 Swikld Zr

('0v6 > 3/ 15| aAeY 0S| jjIm § dnoIS Uy
43 MO|8q SjUBWBT “,JOW ) 0P6 = S| 1D JO
31 151 SB g dnoio) Sjeuilue ues am ‘H 104)

(98 81 H "|Ad) "miep 2y
Wil paonpap ag JOULUED £ JusLa)e)s aousH
"H 51 0d 0 81 ‘3§ Jo yoiym Aguapl Asagisad
Jjouues am ‘S MO[3Q SJUBLWRLIE gl dnoio
J0 53] 8Y] SABY JOU Op aM SE ‘JOASMOH
"(000L) S JO i 151 B uBL Jalews s! (0F6)
H 10 31)s1 au se g dnoio ur g mojeq st H

-afireyo Jeajonu ay

S1 © jo 3| pig vey Jabiel 81 H jo 3| P 2y

Aym uieidxa UBD Jey) Jojor) AU BU aousH
{snajonu woiy souelsip Buiseasau

Uilm 9SEI0BP J|) Snajonu wWoly souesip (i
(1oaye Bulpiaiys Buiseasou)

yum  aseaioep  J)) pays  Bupdlys (1
{abueyo Jeapnu Buisessou)

ymm  aseasow  3Jj) oBieud  Jeapnu (1

ale Jj 1osye jey} siope) 8y |

"y uey sbueyo Jesjonu

Jofiig| B sBY H PS100 SI Z WLwaels

¥ pojed jses|je st H 'e polad 8|9

"H 1) sUon93|e pasied Uim (egso
d auo AjuQ s1 sty "J0BMI0D §] | JusluSie)s
zdu \Adu ;xdu su [seB ajqou] 'H

(-asealosp |

181 ‘dnosb sy} umoq s 4o 31184 > H 40 3l
151} "9} dnoJD Ul § MOJSq JUSWSe LB S| H -
Iy agqo)Aleu S19 »
SPNIOUCS LED aM '18/¥00g EjeF 8L} Wol-

(suy} Ld WAYD ZH IrAN VEOZ

‘g|, dnoug) 81 H ‘suonae
SOUBBA Q ‘|ISUS JSuul WIOJ PIACWBI
S| uonpsiE Wiz ‘J1 Wiz Je dwnl 1sebie iy

¢ dnouo st § 'suQo9e
ajualea ¢ ‘]AYS JAUU] WON parowal
S| UoJae Wik ‘3| Uik je dwnl jsebiel 9

"5} Wl dwinl )sabae| auy; je Bupoo] Aq H pue
© sjuawa)s 0 Jaqunu dnolf sy sanpsq

£DId owoid QcANpOW g Z

(GE Jaquinu uojoad) WNURA

SE M JUSWaie Jo Ajjuspl 54} 8oNpap UED am
. . SSEUW
21680°0 = (,;A) 3
S8EW

pue £110°0 = (,9) sgep
‘+¢A PUB QY Jo 3501} jsujebe

psjenoes onel wM”,“,u ol aredwod ‘Apse

3sew

2££00= Wggmm ‘M
ay) ajenafes ued em y Buisn

S5

10§ Ofjed o

(v Buisn 90tz 10) OPZ = A
' 10) BN|BA B DUILLIBIEP UBD 8M ‘B WOI4

A0

QH 18U)B Si A\ PUB IS S[ A JUBWIB[D 810843l |

'z dnoigy ul B mojeq 2q 1snu A (AMY

> (DY <= ‘(,zA)8 < (,zBD)p 8ouis ‘adusH

‘sbIeyD Z+ Upm suoHED Wioy A PUE BT Ulog

(‘e1qe ) oIpoliad ay} ul joquis

{BNSN NI9Y) JOU BJB A PUE A SIUSWS(T :9GN)

SSeW

afieys

%} =@ ‘uoRaeep JO ¥

gDldZZNpPOW g B

| N - )
<04

SIUBILLOD PUR SIemsuy DIW | Jodey

Lo/6zLe Aystweyd ZH
pzoz suoneuiwexy Lieulwijaid Zr or Buefuey

240 | afied s)uBLLIOY puB BlBMEUY | Jadsy AISIUSUD ZH ¥Z02 SwilRid 2r




J2 Prelima 2024 H2 Chemistry Paper 1 Answers and Commients Page 3 of 8

Cl, stronger oxidising agent, will oxidise I to
iodine.

lz(aq) 1T l2(org) )
brown purple
A. False. Iz is purple in non-polar organic
hexane solvent.
B. False. Iz is a non-polar molecule with very
low solubility in water. The equilibrium(2) lies
almost completely to the product side.
C. Comrect. Down Group 17, incoming
electron added to valence shell further away
from nucleus. Hence attraction of Cl nucleus
to incoming electron is stronger.
D. False. |- is a stronger reducing agent
since its valence electrons are less readily
attracted to the nucleus.

g A
nReQ:s @ ne” nZn
amt{mol} 0.008 0.0319
QARA ratio 1 4
Zn:e" 2 1
LCM Zn 1 8 4

Use the equation,
[Rn]t = [Rnjo x ()"
[Rn}s = initial cone, [Rn}: = conc at any point
in time, n = number of half-lives.
04=15x (%"
n=>5.228
time taken = 5.228 x 3.82
= 19.97 days

Change in OS = Final OS - Initial OS
-8 = Final 08 - (+7)
Final O8 = -1

13 €

1 is wrong. Use of a catalyst does not affect
relaiive rates of forward and backward
reactions. Both rates increase to the same
extent. No change in position of equilibrium.
2 is correct. A medium high temperature of
500 °C (774 K) is used. Low temperatures
227 °C (500 K}, although favouring the
forward exothermic reaction to produce heat
results in a low rate of reaction, hence are
not used.

3 is correct. A high pressure of 2.03 x 107 Pa
{200 atm) is used to shift the eqm position to
the right by reducing total number of gas
particles.

10 C

A is wrong. 2 mol of water is formed in the
equation.

B is correct. Both Na(s) and Oz(g) are in their
elemental states.

C is wrong. AHnya is for gas ion to aq ion.

D is wrong. Equation given is -LE. LE is
defined for lonic solid formed from
constituent ions.

11 B mod N21P1QNM

AS < 0 as there are less number of gas
paricles in the product. Less ways of
arranging gas particles in system. Entropy of
product decrease.

Using AG = AH =TAS, as T|, [TAS| < |AH|
such that AG becomes more negative.
Hence reaction is more spontaneous when
temperature decrease.

12 D

2024 NYJC HZ Chem P1 {Ans)

4 D

Analysis of the graph shows:

* Vnaon required to reached second

equivalence volume is larger than Viaon
required for first equivalence volume.
= initial solution is already a buffer
solution containing both HO2CCHzCO:H
and HOzCCHzCOz.
If initial solution contains only
HO2CCH2C0:2H, Viaon required for each
step of the neutralisation would be the
same.

+ VnaoH required for 1st neutralisation
{HO2CCH2CO2H + OH™ — HO20CH2COz™ + H20)
= 10 cm?

VnaoH required for 2nd neutralisation
(HO2CCH2C0™ + OH- -+~ (»CCH2C07 + Hz0)
=34-10= 24 cm?®

Hence, Vwnaon required for neutralising
only the ariginal HO2CCH2C0O-
=24-10 = 14 cm? (>10 cm?)

= in the initial selution,

[HO2CCH2C02H] < [HOCCHCO: ).

When [HOzCCH2C02H] = [HOLCH:CO027),

solution is at maximum buffer capacity,

J2 Prelims 2024 H2 Chemistry Paper 1 Answers and Comments Page 4 of 8

pH = pKa1 = 2.85.

Therefore  when  [HO2CCHzCOz7] >
[HO2CCH2C0:2H], pH > pKa1. (i.e. we have
more of the weak hase component, solution
is more alkaline than the mid-point)

The only answer with pH > 2.85 is 3.00.

15 A
Let x mol dm~2 be the solubility of the sait.
ﬁOOunnH x=v3.5 x‘_o.m
=187 x 10
A 17 C
pH 14 +1gv2.4 =107 = 1.87 x10”* » i
=10.3 Stability of alkyl radicals: 3° > 2° > 1°
More electron donating alkyl groups will
) = 18 %100 increase electron density on the electron
[€Os”] X a2 108 deficient C radical.
B
. The four possible product radicals of 2-
-4 6
oH | 144 Igy2.1 =107 x 4.24 x10 methylbutane
=047
CHj,
_*foxo™ o 1°
[OH7] x= 3 CHy;—CH—CH,—CH,
2% =158x10"°
n _
CH; o
" 14 +1g 1.59 x 10°° _ 3
p =0.20 OI@|0.|OIM|OIQ most stable
. Gy
[OH7] 4 . 2°
D 3x=3.94x 10 ChHy——CH——CH—CHy
-7 ~-5
pH .Iiaﬁinoqx_wm.wax._o ) ﬁ_nIu -
B CHy;—CH—CH;—CH;
16 D
18 C
All N and X atoms bonded to sp? carbon
have a lone pair in a p orbital that overlaps
with p orbitals of the sp? carbon. The lone T MaOH, ewanc, heat R
pair will be delocalised to form = electrons. | | elimination
Gt P
Compound N

2024 NYJC H2 Chem P1 (Ans)

N undergoes elimination with NaOH, ethanal,
heat to form a benzene ring in P that does
not decolourise Bra(aq).
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C D
7.61 13.0
i |
qurn_ul.oo~ _._lewt:oS
CHy Chy
& N = N
IZ;‘% _._zrl___\
pl = %(6.04+9.18)
=761 At pH 13.0,
At pl, histidine exist compound is a
as a zwitterion with sodium salt with
no net charge. giant ionic lattice
Hence it is not structure and high
attracted to either melting point.
electrode.

27 D mod N13P2Q5eii

For complete hydrolysis with 6 mal dm™ HCI,

« all main chain amide groups are
hydrolysed

« any side chain ester or amide groups are
hydrolysed

Counting anti-clockwise from pro, (or you
can just name the amino acids as |, Ii, 1!l etc)

pro (1)
phe (1)
asp (1)
gly (IV)
ala (\)
glu (V1)
total

K;....n.h_;mm_x

28 C

V¥ o+ e V2 ES(V3NV2) = -0.26V
Cu?* +2¢" —Cu  E9(Cu2/Cu) = +0.34V
2024 NYJC H2 Chem P1 {Ans)

For EScell = +0.60V,

ES(GUICu) — ES(V3*V2) = +0,34 — (-0.26)
= +0.60V.

Hence ES(Cu®*/Cu} Is the cathode and
E2(V3 24} the anade.

ECcell = E9{Cu2*/Cu) - EH(V#*/v2Y)

To increase E°cell, we need

+ E%{Cu?/Cu) to become more positive, or
« ES(VH*/V2) to become more negative.

V3 g [TV
E(v*/v2*) will become more negative when
POE shift left, either [v¥'(aq)] decrease or
[V2*(aq)] increase.
Hence neither A nor B is correct.

Cu? +2e T Cu
E(Cu?*/Cu) will become more positive when

POE shift right, I.e. when [Cu?*(aq)] increase.

Hence C is correct.

Increasing the surface area of Cu electrode
does not change the position of equilibrium
of the Cu?*/Cu half-cell.

J2 Pralims 2024 HZ Chemistry Paper 1 Anawers and Comments Page 5 of 8

E9(H20/Hz2) — E®(C2/H20)

-0.83 - (+1.23)

= -2.08V

E®cell for the reaction is negative, hence not
spontaneous. To run the reaction, electricity
with a voltage of at least 2.06V is required.
Statement 3 is correct.

29 A

At anode,

E9(S:0:27/504%7) +2.01V
E9(02/H20}). +1.23V

Since ES(0:xH20) is less positive than
E3(S:0:2/S0427), water s oxidised to
oxygen gas.

Using Q=It and Q=rieF, and the equation,
2H20 — Oz + 4H" + 4e”

Voz = (0.8 x 81 x 60 x 24000) / (96500 x 4)
=242 cm® (3sf)

Staternent 1 is correct.

At cathode,

E°(Na*/Na) -2.71V

E®(H20/Hz) -0.83V

Since E®(H20/Hz) is less negative than

E®{Na*/Na), water is reduced to hydrogen
gas. The equation for the reaction is

2H20 + 2e~ — Hz + 20H"
Electrolyte turns alkaline (blug) at the
cathode. Statement 2 is correct.

E°cell = E®(red) - E®(oxd}

30 B mod N21P2Q6ai

white ppt with free CI~ as anion in
J AgNOa(aqg) ionic lattice
no ppt with §0,47 as bound ligand
Ba(NOa)z(aq) in Cr{lll}-compiex
no ppt with CI" as bound ligand in
K AgNOs(ag) Cr{ll}-complex
white ppt with | free 504* as anion in
Ba(NOs):(aq) ionic lattice

Jis [Cr(NHs)s(S04)]*. Statement 1 is correct.
K is [Cr(NH2)sCI|?*. Statement 2 is wrong.

2024 NYJC H2 Chem P1 {Ans}



