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Ruiwrd (ii) Ag'+e — Ag(s) E® =4+0.8V ?tr\allse fnle r}w
11 ) ; e ) g . 1
Mg2+ +2e — Mg(s) Edz =-238V Gn ha. A Wik [ ]
E'ei=0.8 - (-238) = 43.18 V; w ‘ 1]
: 0.08 j
(iif) “'\Mg)=a—=3.3x10'3 moles; (1]

n{electrons given off by Mg)=2x33x 10'3 = 6.6 x 107 moles; [1]

I molee™ - 96 500 C

6.6 x 10° moles e — 6.6 x 10 x 96 500 = 636.9C: SR T -
I= 9— = @2 =2.12 amp (answer with units); 1]
t 5x60
place

(iv)  2H'+2¢ -» H, ) would take more readily thanch’ :
Mg* +2¢” — Mg‘:* (oR attempt to recharge)/cl:n:a.x:gfff,f;:’S "5 b

lg IR i

Mg* to Mg, has E’égative E* value; /A wi. [1]

(b) (1) Pby+PbO,+4H" —2Pb™ + 2}1,0; (1]
(11} Limited mileage between recharging; high mass; [2]

low voltage; (any two)
, /cwm, . [Total: 12]
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It is when in a(reversnble reaction) the rate of the forward reaction
equals the rate of the backward reactlon/AW 1]

Temperature - Increase in temperature shifts equilibrium

to the endothermic reaction/AW/vice verser:

Concentration - Increase in concentration of reactants shift
equilibrium to the products side/AW/vice verser;
Pressure - Increase in pressure shifts equilibrium to the

side with fewer moles of gas/vice verser; AM
(any two)

A catalysts increases the rate of both the forward and the backward
reactions; ‘ [1]

i) - 18

x02 = 0.0036(moles;) [1]
1000

n(OH')
n(OH") from M(OH); = 0.0036 — n(OH’)«from KOH
25 , o

= 0.0036 - T x 0.1 =0.0011(_m0163) 1] g

0.0011x1000 .
LA IV [1] eQb
1

X004 - 001467(mo|dm) (1] ech

~.|OH" ](from M(OH), ) = -—0.044(m01-dm-3\

IM™] = ;[OH |(from M(OR),) -

It is the amount of a substance that dissolves in a specific volume
of solvent at a specified temperature; /AN. [1]

Solubility of M(OH); in 0.1 Mol dm? KOH = ‘
s = 0.01467 mol dm™,; ,
(1 mole M(OH), gives 1 mole M** ions in solution)

K, =S(36+0.17 (40.15>38}) crecak -
..K. =sx (0.1 _001467><(0 1y’ = 1.5 % 107 mol*dm™"%[2]

[1] e-‘k
e.-,f) |

working - 1 mark]

[Total: 12]

answer - 1 mark
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C.H, +50, — 3C0, + H,0: . 1
Let volume of butane be x and that of prez2ze oy i
x+y=1dm’; (eqnl) I
= %3000 + 3 %2280 =118.08; (eqn 1D 1]
-y
[From equ I x = +1;iubstitute for ineqnll \
Coal b
(1-y)§9-@+§593=118.08 Marnikwe
24 24 .Wu'fls&;m_a \M‘&
125125y + 95y =118.08 b b
8.08 125
.'.y=}i—————=0.2307=>23.1%;‘ [
-30
3 =1-0.2307 = 0.7693 = 76.9%; [
6 max 5
70 o
heat absorbed by water = T x118.08 = 82.6560k]; (1]
thien
(82.656 x 1000] = meh = m x 4.2 x (100 - 22)
' ﬁCi,CfL’, vy ¥ "i}{ rD
56
m= 826 =252.308g; ( { 1]
42x78
- Volume of water = 252.3 cnt/0.252 dur’; 1]
Assumption — water has a density of 1 g/cm3;/ b ?‘6 1]
-W@f«:{)b loo" C . S/
CH 50, — Cyy + COy +2CO; + SHLO/ (m perte©)
CsHs‘*'%Oz '}C(s)'*'coig)"'COZ +4H,0; (1
Qtu,?b C wmd (0 o \ocdm\u@’ Qﬁn“ .
CO — poisonous if inhaled; /,\.pj [1]
€ _ causes smog; /An. / _ [1]
A¥es e areesplice @ clu—_h} a??wbmu; ) [Total: 12]
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(a) X0+ 10, — XO, (where X s C,b%or Sn; 1]
(+4 more stable) ' .

SiO-too unstable to exist, S0, very stable; L [1]

Q\Q 2+ ;?'— 44 ¥ 2+ 2+ 4+ 4 - Pi
izt Sn™ +2F —8n™" a/Sn*" + Hg?* —Sn** + Hg )Pbu,?@gﬁ bc[,@)‘rq?_[l]

KWy 3,6;. quf § 9 ——p P'\'\Fﬂ ﬁ?r: Fl b
Sab b 28 P G (44 more stable) £ %= 5 0,16
H Sede oyobis £902 —=—>PbO+;0,; PbO, + 4HCI — PbCh, + Cl + 2H,05 )
cue. pvien Hoy nivh (+2 more stable)
@ wensl, Stability of +2 increases down the group while that of +4 decreases; ok

¥ S“O@b i Regct revierse —rand

5 (ot .
oy () “L38 electrons are less screened by inner electrons compared to p electrons
hence tend to behave as inner electrons down the group/inner pair effect}'/;wl]

(b) (1) Covalent bonding; simple molecular structure; tetrahedral shape; [3]

(ii) Both Snl, and 1, areLnon po[a} covalent substancesthat dissolve

beth in organic solvents; /A . [1]
Snl, would not form in water as it may be _hxdrolysed;/uck = wadee [1]
[Total: 12]
;ﬂ“’ 0
5 (a) 31, + 60H™ —3I" +103 + 3H,0; / , 1]
31, + 6KOH ~ 5KI + KIO, + 3H,0 ety ).
Only I" reacts with con H,SO, to reform [L; [1]
17+ 1-’1?‘304,, - ac (e?‘él Q-"U"Wf"wm [bﬂlahmco .
- Fraction = g&o.sss; ) - ey
(b)  H-I; : (1]

HCI - 431kImol™* ‘
HBr - 366kJmol™ (1]
HI - 299k Imol™

H-X bond energy values decrease down the group 1]

.bonds become weaker; /\a il f ALO '
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(c) , ClO; ClO;
one lone pair 1o lone pairs
3 bonded pairs 4 bonded pairs
| shape trigonal pyramidal shape tetrahedral

9 v

'_gf\ o | O/C’; ko

O
0O 0
Bond angle = 107°; - bond angle 109°; (4]
[o"{- 107,{ ]o(_‘i_ 101‘1'5'-
(1 mark for each shape and one mark for each angle)
(d) Simultancous oxidation and reduction of the same speciesﬁrw‘ [1]
2NaClO@-—> NaC/ it NaClO{,-( [1]
clo, =P clo 4+ clo; [Total: 12]
6 {a) Treat with hot concentrated KMnQ,; Then treat product with 2.4 O(;( C I 2 \!e,
m—— e et I 3

dinitrophenyll hydrazine; / 7ia< lra +hgw J. G ,"g‘& Wilcng
I phe yll hydrazine; / act‘&,?g%?\lnof E{’M\M WA L )
Cromges f T e

A gives an orange-réd pt B does not; ... : - [3]
uigtzpc »{EHM = ! foc triodo mtban qesr )
‘5"’{5f'c e (b) 0 il . KCN ,dissolved in ethanol, reflux/heat; +2jecr w_ulJ 55|
rov et Ef I - Aa;t/reﬂux;in dilute sulphuric/hydrochloric acid; ™% [2]
b 2 ACinG _ o k?;)e(* haut.
T KeN” i)y C D
"Feq & QObm(h: Cy C'“3
j:e theen 'f_‘; . j
v reaa'z_\\: s . ! “ Cly -ciy = C — oy,
& . { Chyeu, —C — U,JB (. ‘
) Nm"j -, ! '
;. | l N
By
: 2
4 (2]
) (ifi) It would notre/xbi'b{q)tical activity;
It ha:s no c/hi al carbon; 2]
: Lo ‘
i‘r)f"”x (c) Boiling points; /m.»thn}j pt /'vOiaml-j %‘ B [1]
k B has higher boiling point; 3 [1]
More efficient packing of molecuies than in branched A;/A(eﬁ, 1]
' [Total: 12]
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(b)

(c)

(1) E and F — position; E/F and G — functional group; 2]
(i) E<F<@G; ucept G>F >C {1]
incloclar -

E forms intrajhydrogen bonding hence only weak Van der Waal’s

forces hold molecules together; [1]
mtecday . (u Snger

Both F and G form inter,hydrogen bonds but there is merd’in G

than F; [1]

(1) (Brominc decolourise@and white ppt formed; : 4

'OH
Br Br
I

CHO

(i1 sitver mirror;/ . ]
bM’ﬁrP:j/fiPr/ OH
<ilver ppt
occept gdvirg '\mvj | ‘ |
z 0
C
. ~NoT
(‘)'{CLA}/
(iii))  orange-red ppt; ,. |
Wt \1e,1h:>
NOw
- D= N __)"" N K0,
=0 - = N—
@ ! | L/
H 1
(6]

condensation/nucleophilic-substitution: addias— e\-nik radew [1]

oy [Total: 12]
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HCN«:“‘"—* H + CN ’}

i e ST

s

i

Alkalis shift above equilibrium (o the TLgot -2 22808 N w© attack carbony!

carbon;

Acids shift above equilibrium 1o the lef7 nenc
carbon;

'6+Br -
—DBr
\3

/ mechanism dcscribed in words

F is more electronegative than 13 hence cause

By

cno CON 1O attack carbonyl

. Lk ul
H UTH g H H H
~.__ < Vo |
c=C ,_._-———+H-c_--c~—H .‘_.-—-—-*C—-—C—-—-H
6__ Br Cz"" Br Cl

g a greatel negative

inductive effect and more Stabilisz}tion of the anlon: AW
0
/
Ko sy C\ ;
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e
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Ap equimolar mixture of D 2 4 L forms 18 formed, effects cancel each

other out (racemic mixture); AnA.
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CH;CH,NH, can accept a proton via the lone pair g éectrons on the
nitrogen atom; : (1}

The lone pair on the nitrogen atom of CH,¢ONH, is not available for
protonation due tc the delocalisation s wn below:

Cin

Ethianoic acid partially ionises in solution to(gwe a weakly acidic so!utlorb/
CH.COOH == CH,CO; + H*

Ethanoy chloride is hydrolised by water to give HC! which completely
ronises in solution.

—b
CH,COC! + H,0 = CHgCOzH + H +Cl | [1]

LAMAPLU& [Total: 12]
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