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Cc
2 mol of NOz gives 4 mol of O atoms
2 mol of SOz gives 2 mol of S atoms
C: 1 mol of COz2 gives 1 mol of C atoms
D: 1 mol of N20 gives 2 mol of N atoms

A
A
B:

2 D

Cu: 152 252 2p8 352 3p63d104s!

Fe3": 1s2 252 2p® 352 3pb 3¢S

Ni?*: 1s2 252 2p6 352 3p6 348

Sr¥*: 1s2 252 2p® 3s2 3pS 3d10 452 4pb

(o]

BrFs: T-shaped (3bp, 2 Ip)
ICls : square planar (4bp, 2 Ip)
PCls*: tetrahedral (4 bp, 0 Ip)
XeFs4: square planar (4bp, 2 Ip)

Oowm» w

4 A

(1 and 4 are correct)

1 True, bond angle in N2H« is 107° while
bond angle in H202 is 105°

2 False, the N-H bond is longer than the
O-H bond as the O-H covalent bond in
more polar. Students can also check

the DB to compare the 2 bond energies.

3 False, hydrazine forms weaker
intermolecular hydrogen bonds than
hydrogen peroxide as N is less
electronegative than O.

4 True, both N and O are sp?® hybridised,
and form o bonds by overlapping with
the s orbital of H.

5 D

"AHh =

Gases deviate from non-ideal behaviour at
low temperature or high pressure hence

. option D is true.

Explanation for option D: At high pressure,
volume of container decreases hence
volume of gas particles is more significant
compared to volume of container, therefore
gas behave less ideally.

Note for option A, it should be the
significant intermolecular hydrogen bonds
between molecules that result in deviation
from , ideal gas behaviour (not the
intramolecular covalent bonds between

atoms).

L

6 C

amount of water formed

= 250 4 3,00 = 0.07500 mol
1000

heat produced
=(25.0+25.0)x4.18 X 9.5x %
= 2335 J mol! '

= _2335x10°
0.07500

=-31.14
1
=-=31.1 kJ mol-!

7 C

AHCattice energy Ca0
= — (AHtomisation Ca + 1% and 2™ ionisation

energies of calcium-+ AH%iomisation O + first
and second electron affinity for oxygen) +

AHCtormation CaO
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Option A: Less exothemic

Option B: Less exothermic

Option C: More exothermic since 1% and 2~
ionisation energies of magnesium are more
endothemic than calcium

Option D: No change since standard
enthalpy change of combustion of calcium
is equal to the standard enthalpy change of
formation of calcium oxide.

8 D
1/ time presents rate of reaction
Since first order wrt H202, hence

[H202) a 1/ time

2. Temperature would have no efflect on
POE if AH is zero.

3. When AH is zero, activation energies for

forward and bacioward reaction are egual 2s

shown in the energy profie dizgram below:
Reaction

Energy AR Y
If.
- £
e
coordinats

4. We cannot deduce any information zbowt
AS unless some informzSicn zbout how
value of equilibrium constznt chenges with

A pH of 0.010 mol dn acefic acd = - ig

S pressure is provided.
96-80 _ ( 1)”35
% ) 12 A
t =90.5 min
10 C (/10-*74(0.10)) = 2.88

[QJeqm = 0.2 /5 mol dm™
[PQJ] eqm = 0.5/ 5 mol dm™
Initial P = 0.2 mol

Since P and PQs have the same mole ratio
in the equation,
[change in P| = |change in PQs| = 0.1

(read off from graph)

Alternatively, you can also find change in P
= 1/3 change in Q.

Hence [Pleqm = (0.2 -0.1) = 0.1 / 5 mol dm=

0.5
_Pa)  GF) gsys
* [QPIP) (Q)a(g)"oz’xm
5 5

B The solution contains a basic sak hence
pH >7.

C A buffer at maximum buffering cepacay of
formic acid and its salt is formed. pH = pXa
=3.74

D As more hydroxide is added compared to
optionC,pHof D>CbutpHD<7asis
an acidic buffer.

13 C

1: Ko= 1048

[D*] = V107** =3.88x10°®
pD=74

2: Since [H*]=[OR), D0 is natural

3: Ko = 10%8 < K. =10 hence D:O
dissociates to a smaller extent than H:0.

1 B
If equilibrium constant is independent of
temperature, it means when temperature
changes, neither forward nor backward
reaction is favoured and this is only
possible if AH is zero.

1. All rate constants are affected by
temperature according to  Arrhenius

14 C

equation: k = A-ERT
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Chloride of W dissolves in water and tums
blue litmus red: W is not Na (NaCl is neutral)
X is a good conductor of -electricity but
insoluble in water. X can be Mg or Al
(However, since Y is Mg, X must be Al)
Oxide of Y has the highest melting point:
MgO (Y is Mg)

Z has the highest first ionisation energy and
largest ionic radius. (Z is P)

.Since the four elements in Period 3 must be
‘consecutive, W must be Si.

Hence the orderis Y, X, W, Z.

(Mg, Al Si, P)

15 A

MCO3 - MO + CO2

Down the group, solubility of oxides
increases and pH of the solution increases.

MgO +H20 Mg(OH)2

B20 + H20 — Ba(OH)2

MgO dissolves sparingly in water to form
weak base Mg(OH): whereas BaO
dissolves readily in' water to form strong
"base, Ba(OH)a.

Since pH of the saturated solution is less
than that of limewater, Ca(OH)z2, M must be
Mg.

16 D

Ag*(aq) + CH(aq)  AgCl(s) — white ppt
Ag’(ag) +I(aq)  Agl(s) - yellow ppt
Ag*(aq)+2NHs /[ Ag(NHa)2]*

Only AgCl dissolves in conc NHi, Agl
remains. insoluble in conc NHs. Hence Y is

Agl(s) — yellow ppt.

17 A

Enthalpy change of vaporisation is inversely
proportional to boiling point.

H_alogens have simpJe molecular structure
vqth weak instantaneous dipole-induced
dipole forces (id-id) between molecules.
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As the number of electrons or size of
electron cloud increases, the electron cloud
gets more polarised, id-id forces increases
down the group. More energy required to
overcome id-id forces. Bolling point
increases and hence AHvep decreases down
the group.

Themal stability of HX decreases down
group 17 due to decreasing bond strength
of H-X (increasing H-X bond length)

" Electrode reaction = |- 2/ V:
F2+2e- 2F +2.87
Cl+2e- 2CI +1.36
Brz+2e- 2Br +1.07
I2+2e- 2I- +0.54

E®(Xe|X") becomes less positive down the
group, oxidising power of elements
decreases down the group.

18 B

A The red complex ion absorbs

complementary colour (green) at room

temperature.
B

|
@[ §N/CH3 @c§§/CHJ
ONa = O Na*
4
1000

=2.4x10" mol

O—I

=1.2x10" mol

n(Ni?*)=3.0x107 x

6
=4.0x107
n(Q)=4.0x10" %7555
n(N) _1.2x10° _1

nQ) 2.4x10° 2

Since Q is a bidentate ligand (lone pair on
N and lone pair on O~ for dative bonding),
the co-ordination number of nickel(ll)
complex is 4.

C The overall charge of the nickel(ll)
complex is 0 as there are 2 ligands of Q
to one nickel(ll) ion.
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D The shape of the nickel(ll) complex ion
is not linear as the co-ordination

number is not 2.

19 C

Ethancl & e wellsast amcrg ©e Sres,
hence its conugate tase, et oride cn wil
be the stongesl w e s—alest 24
value.

no cis-trans isomer
no optical isomer as
contains an internal

line of symmetry

20 D(1,3and4)

Option 1 (incorrect)

The surface area decreases from primary
(elongated) to secondary to tertiary alcohol
(spherical). Hence strength of id-id forces of
attraction decreases from primary to
secondary to tertiary.

Option 2 (correct)

CH3iCH2COCI hydrolyses in water to
produce a strong acid, HCI. Hence the pH
of its aqueous solution is the lowest.
CH3iCH2CONH:2  contains an  amide
functional group which Is neutral.
CH3CH(CI)CHz2NHz contains an amine
functional group which is basic and hence
its pH value Is the highest.

Option 3 (incorrect)

The ease of hydrolysis of the chlorine
atoms  deecreases  increases  from
chlorobenzene to chloroethane to ethanoyl
chloride.

Option 4 (incorrect)

Acidity decreases from ethanoic acid to
phenol to ethanol.

Ethanoic acid is the strongest among the
three, hence its conjugate base, ethanoate
ion will be the weakest, with the largest pKa
value.

21D
HyC_ OH - r
(\3 _CHy HSC\OLOH ﬂ e ((:\J/_\- /
4 optical isomers 4 optical isomers 3 \/g:‘:'
HO? CH,CH3 2 C

A and B do not contan medty aiccrol
hence will not be abie to rzac wi alaire
aqueous icdine.

C, (CH3):CHCH(OH)CH: ad D,
(CH3CH2CH2CH(OH)CH;) cormaim  matnyl
alcohol, hence will reazt wi zkalme
aqueous iodine.

When C undergces cafmyZadem,
produces two alkenes cnly as sSowm SRiow:
H;C CH, H o]

\_/

H ;C H H G-(cg‘-_-

When D undergoes cafycoatom &
produces three alkenes as shoan 2w
) H -

H

\_/
H CHaCHCHy  HyC ooy
H CHyCH,

HyC H

23 B

All can occur at a goxd @2 3 room
temperature (20 °C) @xcat
CHiCH:20H + KBr — CtuCitSr « KOH a3
conc. HaSO« neads o Do acced D readt
with KBr with heating % procduca HBr which
will then reacts with CHuyCH:ON to produce
CHyCH:OH.

24 D
X contains an aromatc aldehyda that does
not ghe a red ppt when wamed with

Fehling's sokition,
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X reacts with acidified K:Cr207 to give Y as
shown below.
OOH

COCH,

So Y also does not’givg a red ppt when
warmed with Fehling's solution.

.25 B
(A dipeptide (formed in the body) should be
formed between ‘the carboxylic acid and

amino group bonded directly to the a C le.
see circles in black

/

Cpentor] "L
& D
G

CH,CONH4

Hence, only Option 1 and 4 is cormrect.
Option 2 and 3 show structures that are
bonded by the carboxylic acid group In the
slde chain of the 1* amino acid (look at the
—COOCH in the rectangle box) and are not
classified as dipeptides formed in the body.
Option 3 Is incorrect.

26 C (3 and4)

Option 1: .

The a-amino group should have a pkKa
value of 9.0 because it is closer to the

-COOH group which is withdrawing in
nature.

" Option 2:
Equal amounts of
H3N*CH(CO2H)(CH2)«NHs* and

H3N*CH(CO27)(CHz2)4aNHs* are present at
point A.

Option 3:

At point C, H:NCH(COz)(CH2)«NHs* is
present, which is a zwitterion with no net
charge

Option 4:

At point B, HsN*'CH(CO27)(CH2)«NHs* is
present which has net positive charge,
hence will migrate to cathode

27 A
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butyl propanoate is formed by butan-1-
ol and propanoic acid
The positional isomer of butan-1-ol Is
butan-2-ol as shown below.

H

/\/\OH

butan-1-ol butan-2-ol

Propanoic acid has no chain isomerism.

Both conditions fulfilled.

ethyl butanoate is formed by ethanol
and butanoic acid

Ethanol has no positional isomer.

Butanoic acid has 1 chain isomer as
shown below.

. H
HQC OH H: ‘.
M .
(o]

CH,

butancic acid 2-molthylpropanoic acld
pentyl ethanoale is formed by pentan-
1-ol and ethanoic acid

Pentan-1-ol has 2 positional isomers as
shown below.,

/\/\/OH
HyC

pentan-1-ol

H;C\/\(OH
CHy .
pentan-2-ol

HaC CHy

OH
pentan-3-ol
Ethanoic acid has no chain isomerism.
Propyl pentanoate Is formed by propan-
1-ol and pentanoic acid
Propan-1-ol has 1 positional isomer.

H
\/\OH i

propan-1-ol propan-2-ol
Pentanoic acid has 3 chain isomers as
shown below.

WOH
(o}
pentanoic acid

Preliminary Exam 2018 H2 Chemistry Paper 1 A and C

o]

OH

2-methylbutanoic acid
0

AL,

3-methylbutanoic acld

0

OH
2,2-dimethylpropanoic acid

28 A

LiAIH4

A (Correct) As a Lewis base, N» has more

electron-donating grps than Na which
increases the electron density on the N
atom and hence the availability of the
lone pair of electrons for donation to a

Lewis acid. So Nb is a stronger Lewis
base than Na.

Page 8ol 7

As a Bronsted-Lowry base, N
experiences steric hindrance from the
presence of 3 bulky alkyl grps, hence
protons from the aq soln will have
difficulty going near the lone pairs to form
dative bond. So N is a weaker Bronsted-
Lowry base than N..

B (Incorrect) When 96 dm? of H; gas was
reacted with one mole of compound W,
followed by excess sodium metal, at
room conditions, the gas volume
expanded contracted by 4824 dm3.

96 dm?® is equivalent to 4 mol of Hz gas.
Only the alkene and ketone function grp

will be reduced by Ha(g) using up 2 out of
the 4 mol of H(q) present.

Alkene will be reduced to alkane while
ketone will be reduced to 2° alcohol. The
2° alcohol and -COOH grp present will
then react with Na to produce 1 mol of
Ha(q).

The final volume of Hz(g) is 72 dm3.

The gas volume contracted by 24 dm?.

C Incorrect. The numbers written beside
the C atom (as shown above) shows the
oxidation state of the carbon before and
after the reduction by LiAlH4.

D Functional groups in W that will react
with NaOH with heating are -COOH, RCI,
amide and ester. So will need 4 mol of
NaOH.

Functional groups in W that will react
with NaOH without heating is ~COOH.
So will need 1 mol of NaOH.

29 C

A: O.S. of C changes from +4 to +3
(reduction)

B: O.S. of Cr remains unchanged at +6

C: O.S. of Br changes from 0 to +3
(oxidation)

D: O.S. of CI changes from 0 to -1
(reduction)

30 A

Fe**+e > Fe** +0.77V-> +ve 2> [R]
Ni +2e > Ni2* -0.25V > -ve > [Q]

Fe%*is yellow and Fe?* is pale green.

Reduction occurs at the Fe¥*/Fe?* half-cell.
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Ecen = +0.77 — (-0.25) = +1.02 V.

Electrons flow from the anode (Ni?*/Ni half-
cell) to the cathode (Fe®*/Fe?* half-cell).

Pt cathode size remains unchanged.
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