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Alternate Answers

1 .
(bXi) prayy the most acceptable Lewls stucture for this molecule,

Structures A. B and C can also be represented as given below A B 2 g C

A T :-?0: <5I;L6mlDl'J[_‘&,ﬂ'T
H—— NN, STLILIL 6omp,

‘(‘—i’_\' - o . ———— T
) Draw the resonance structures for this molecule. Giving reasons, comment

on thg;i,;Q
A, B, C Saremwomgb GMdasILLgomb.

Structures A, B and C can also be represented as given befow.
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AH°=2x(2)-2x(1)+(3)

AH® = 2x (-82.5 kJ mol") -2 x (48.5 kJ mor) + (334 kJ mor)

AH" = -402 kJ mol™
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(i) y=0.5mol eranat, x et Qupuonerdensd senids.
Cf"’ @owtappmmmm Qsriumncent vuRuGEd Cude (i) Qparar 1wy alan e aller s,
(iv) Opresuer Ganigae 600K @ hs ABERESOICL 1. OSNGH sivfeseverss (apsipmb Finfeme)
amﬁgoung (‘ayrgﬁuﬂm Srdsh Bpah_mb svPenevulet o shen Qb5 Supsssger 1.7 ur e,
4 Ghsk snemULCLg). @patprd  Finfeosnied A ®) @ wyerey z mol o @orss. z Qe

(6.0 Lrererfzat)

(V) AB(B) @_.‘* 1 Mo J/SG?&.‘DU:Qig_i#@!;'}.;;éy e ML:G"

(Vi) eog sewlisijmeahs wungmigad e1(HBeuren wGugnd aEGatehsmer
/ : 0/ / 6T nd er Q@ I5ITGOR 6.
Mo [ eideapd GPUIG . it o g(? 3,’:‘ Al 1)

6.9 Sl g [ug. 1 gu o
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1]

CHC=CH
. g

(4’0 I

@uin@enas) Lt Gapoar B, N

(b) et A g SBERUIG Qegeid @prdald

 QereURpand sl )
I

I >
/
B (6.0 tpig

erargd Gepear X o Q@ dse Fnpuiongb. G,

(0 P& Gemlay UMRSSET ummu@wjtwm . "

uregeuId SG sppmiey) MrPIC@S &
3
CHs— C_H—CHJ

X

i) sa@amy U s&SOTEr FTEASmer STAPHIS. .
f) L e ettt X @i Qs Gar@pmg Qepear Y e th £ eSLr@h [ONTL Y
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10
Part B - Essay

5. (1) A and B are volatile and completely miscible liquids which form an ideal solution when mixed. A mixture
containing 1.0 mol of liquid A and 1.0 mol of liquid B was placed in a closed container, When (lie system
reached equilibrium, the pressure and volume of the gaseous phasé, and the mole ratio of A/B in this phase
were found to be 1.0 x 10° P, 0.8314 m’ and 2/3 respectively. The system was maintgined at 200 K.

Calculate the following,
(i) the toral number of moles in the gas phase,

Using PV =nRT
PV

n=-—
RT

1.0x10° Pax0.8314 m’
8.314 J mol™ K~'x200 K

(04+01)

»n—

————(04+01)

5(a)(i) 10 marks:

(if) the mole fractions of A and B in the liquid phase.
any seupamgiie A wia CTSs apsd = Na Uy Siugmsuied B ular Qs
apsb = .np, My Seubepuied A ulledr psoiiaiamd = Xa, 6umuy s;sum,sujsu B
uler apeoieemd = Xp, ey awugssmgsujlsﬁ A Wiar epeoleiand = X'a Syeu

mﬁmﬁujso B ullei @m.‘id!mw =X

(03)*

n=n,‘+n,= (03
n, =0.2mol (01+01)
=0.3mol (01+01)

Srer omBmEe BHUTe A uls ey = (1.0-0.2)mol = 0.8 mol (01+01)

Are Seupenguisd Wglwren B uller Sieney = (1.0-0.3)mol = 0.7 mol (01+01)

0.2 mOI 8 (0")

W om e =
A (0.840.7)mol 15
;" 07mol T (03)
5 (0.8+0.7)mol 15

(gt Gopdainn Lmed Sighanu UsialasT apbigs.)

—_—a

Avion 20132

02 - Chewdstry (New Syllabus) Marking Seheme | 6.6 E, (A/1) Fxamin

Y e
£ i,
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(iii) the saturated vapour pressures of A and B.

AWl ugBuipsean = Pa, B ullsh Lg@upsst = Pa, i
Aular gmuy Quelupdan = P, Bular gmu geluipdso = P i

Shpeiier elgeny yGLTDES.

2mo
Py =PxX,=1.0x10" pg L-2mo!
0.5 mol

P =4.0x10* Pq - N

—

B35 BLreigy

{ Py =PxX, =1.0x10 py &3m0l
0.5 mol

£, =6.0x10* Pa
/

 BrBempyai’ eigans LA Sy

PA 4.0)(10’ Pa
Pp=—rr=eouou—__ 7
X,

8/
/15

(0

o

1.286 x {g' Pa (ozw"

5(a)(il) 20 m*

__.'/‘7*5
Total for 5(a) = 50 m"™
l al for 5(z) =50 M7
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) ;
(B) Inl 3;3 siu wated solution of Mn(OH), at 25 °C, the concentration of M is 1.0 % 10 mol dm ®. The
solubility product of Mg(OH), at 25 °C s Lox 1010 mol® dm™. K, of NH,OH at 25°C is

1.6 % 1075 mol dm™,
(i) Caiculate the solubility product of Mn(OH), at 25 °C.

25 °C @ Min(OH), @ei1 sopgimer = 1.0 x 10°° mol dm™

Mn(OH),(s) & Mn*' (ag) +20H (ag) ~ (Qum@s siaupes Cgoe) (02)

K, = [Mn *(ag)I[OH  (ag ) (Quengls Siugms Gpame) (02)

(02+017)

-5 7y r -3 A 1S T |
mod dm (XU motam )

___ (02+01)

5(b)(i) 10 marks

(i) Cllculate the concentration of hydroxide ions in a 0.01 moldm"3 NH,OH solution at 25°C.

(Gnmgﬂas spubms GHemea) (01)

. NH OH(aq) < NH{ (aq) + OH~ (aq)

[JvH. (aq)][OH (ag)]  (eungls ssos Gpee) (@1)

Ky = [NH,OH (aq)]

B e a——
" e o T S R S—
: - -

NH,OH Qusigpmuorgens Bfies ool B G0l
[NH.*(2q)] = [OH(ea)] and [NHIOH] = 0.01 mol dm”® (02)

[OH~(ag)] (moldm”)? (02+01)

_5 -3 %
1.6x107° mol dm 0.0l mol dm”

(02+01)

[OH (ag)]=4.0% 10~ mol dm’>
s(b)(1) 1Y marks

- 5 - - ,‘ _l - o
T 1.~ erlome | GCE. M-’ (_j,\,awr.v\.al'.ﬂl’t 2012
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13

(i) Determine the concentration of NH,OH nccessary to start precipitation  of Ma(OR), fro,
a 0.001 moldm™ solution of MnSO,.

Ky =Mn" (aq)][OH " (aq)]’

4x10" (mol dm™) =10 (mol dm™)x[OH (ag)]’

-15 k) -9
4"103 (mol” dm ) _ 44107 (mol dm)? (04+01)
107 (mol dm™)

[OH (aq))’ =
[OH " (ag)] = 210" mol drm™ (04+01)
Mn(OH); efpugenss Q@rLms Ggenanuimar [OH (aq)] = 2x10° mol dm’™,

~ T {OH(ag)}= 2x10° moldm™ g &y (!g,msummNHgOH‘@Gﬁ—QFI!ﬂ.W‘X“G’“T&-“’ -

2 1 672 2342
[2x107] J(rmoldm ) (04+01)

1.6 x107° mol dm™ =

x=2.5x10"" mol dn% \ (04+01)
5(b)(iii) 20 marks

(iv) If 5.35g of NH,Cl is dissolved in 1 00 i of 1 00moldm'3 NH OH solution, calculate the concentration
ufhydmx:demmintheaoluﬁon.(ﬁ=10 N'= 140, Cl = 355)

Mol. Wt. of NH,Cl = 14.0 + 1.0 x4 + 35.5 = 53.5 g mol"’
58 NH,C| @it ojeney = 5.35 g/ 53.5 g mol™' = 0.1 mol

\

pidbsamyzeisd NHCl wopeninwnes Ufles oL susmsd
[NH.*(ag)] = 0.1 mol dm™ : (03+01)

Let's take e concentration of WH OH as ¢ mol dn™ the degree of dissociation 8 c.
NH,OH@@q === NH/@q: + OH'ag

Flofenaoulsd & equibnum
Cl"‘d) ma g’ cams om cwn*i '

A AN A At 4m

[NH*«(aq)] = (0 1+ca) mol dm™® = 0.1 mol dm™ (03+01)
[NHA.OH(EQ)] = (1 .0- ca) mol dm. =1.0 mol dm? {03+01}
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-3 - -3 .
1.6<107 o] gy . L-1mol dm”[OH " (ag)] moldm (03+01)

1.0moldm?

[OH " (ag)]=1.6x WW (03+01)
5(b)(iv) 20 marks

(v) Calculate the number of moles of solid NH,CI required to prevent the precipitation of Mg(OH), in a
solution to be made by mixing 0.50 dm® of a 0.02 mol dm-> solution of Mg(NO,), and 0.50 dm? of

a 0.20 mol dm solution of NH,OH.

@m‘é‘%@m‘ﬂﬂﬁﬁ [MY(NO3)2(aq)]

0 02 mol dm™ x0.50 dm” _ =0.01 mol dm™ (04+01)
1.0 dm®

Bmgls sewsaisy [NH,OH(ag)]

-3 3
= 0.20mas i );O'SO dm =0.10 mol dm™ (04+01)
1.0dm v‘

BpPs sagseid Mg(OH).(s) alpLgamaugmer saljiush® Oaraumeer
HpUSILL GeusmiBHiLd.
Mg(NO,), suang Wremmons Mg®, NOy srusisenias SflenswsnLip.

8500 Huds sorFaisd [Mg’*(aq)] =0.01 mol dm™

Mg(OH), efipugenasdblughe

Ky 2[Mg" (ag)][OH "(ag))’

Ix 107" (mol” dm™®) 2 107 (mol dm ™ Yx [OH "~ (aq))*

-10 3 dm™?
1% 107" (mol” dm )-lxlO *(mol dm )’
107 (mol dm™)

[OH (aq)]’
[OH (ag)] = 1x10™ mol dm™
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!f'}('z NHAC‘ _C'),!E'jl (,, 5064,

J

0 mol dm™ ai& DI

[OH (aq)] oy 11
ry small, [NH‘4(aQ)] = [NHCl(aqg)] =

Since amount dissociated is ve

3 x(moldm")xlxlO"(moldm"')
1.6x107* mol dn™ ="y mol dm"

x=1.6x10" moldm”
Mg(OH), @ elipLigaurBamasd ghssd Goomaune NH,Cl Geir s,
=1.6X 10"x =0.585¢
—_—
The amouni of NH,Ci necessary Lo prevent vig(Ori),

precipitation =1.6x J.O'2 x585g=0585¢

S s

(vi) Bxplain the use of NH,CI in group analysis.

S LG LIieD, sl b Il @ Mg(OH); efipugamgene SHLSDE NH,OH
Sspingie et NH(Cl Gojaaliumub. |

£

5(b)(vi) 057

Total for 5(b) = 100 M
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6. (a) Consider the reaction,
mM + oN — ¢C
where m, n and ¢ are stoichiometric coefficients of M, N and C respectively.
(i) Considering the above reaction to be an elementary reaction, write an expression for the rate of reaetion.
(The rate constant of the reaction = k,)

Rate = k [M]™ [N]" (10)
6(a)(i) 10 marks

ted to find the order of the reaction,
Experiment 1 ; Initial rate was measured varying the concentration of M while keeping the concentratinn
of N constant, '
Experiment2 : Initial rate was measured varying the concentration of N while keeping the concentration
~ ————of Mconstant at 1.0 mol-dm™~>, — — - — —
Both experiments were conducted at the same temperature. The results of the experiments are shown
in the graphs below. '
Experiment 1 _ Experiment 2
[N] kept constant [M] kept constant at 1.0 mol dm>

/

8

3

o
=]

Initial rate / mo] dry= st
3

8

T L ey
L Find the order of the reaction with respect to M,

Il Find the order of the reaction with respect to N,

II. What is the overall order of the reaction?

IV. Find the rate constant, k of the reaction.

(PHOTD  uenTu e (Hikg| Snaaamb [N) Ged TG Gy!.
s1Gey N amjLmar gréseufians W& (n = Q)

Therefore, Rate = k [Mj™

n=0

T - Chemistry (New Syjllabus) Marking scheme | g.c.6. (AasL) Examination 201
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ERrey . . 3.1
[ o) @lsadigedahs, when M = 0.1 mol dm Y Rate = 10 mol dm® 5
When M = 0.2 mol dm™; Rate = 40 mol drri” &
Sparn @y yeheflaedledr gyemar LG GIHELIE],
10 mol dm?s™ = k (0.1 mol dm™)"  meeeen(1)

40 mol dm™ s™"= k (0.2 mol dm®)™

(2)  40moldm™s" (0.2 moldm?)"
) 10moldm™ s { 0.1 moldm”

4=2"

m=2
(Mm=2 ereing BidsfHwunes SMLLnnges 10 Leirelseir DL (DLD)
upem grouflens =n+m=2+0=2

V. swenn® (1) Gedmba
1e 10 mol dm™ ™

(0.1mol dm™*)? ' {04+01)
=1000 mol™ dm’s™

(04+01)
6(a)(ii) 50 marks

Total for 6 (a) = 60 marE’

iy

: ' o o A e
Pe2 ChéMi.Shg (NCW;SgL{abus) Marking Sthewe [ G CE. (A/L) Exaudnation 2043

/”
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(B) Two rigid bulbs P (volume = V) u
= 1l Q (volume = 2V) connected by a tap are pl d i stati
chamber as shown below, y p placed n a thcitnostatic
thermostatic chamber

Initially the tap is closed, P contains 1.0 mol of gas AB and Q is empty. When the temperature of the
system was increased to 400 K, AB(g) dissociated into A(g) and B(g) according tc the equilibrium reaction
given below. ,

AB(g) =~ A() + B(g)
The equilibrium constant for the above equilibrium is K. When the system has reached equilibrium (first
equilibrium) the amount of A(g) was found to be x mol. The tap was opened and the system was allowed
to reach equilibium again (second equilihrinm) The amomnt of Alg) fonincd was {ound 0 be y mol.

(@ Show that KV (1 - x) = x? and 3KV (I - y) =2

~AB(g) —===—A(g) + B@g) —

Att=0 1.0 mol 0 0

at equlibrium (1-x) mol xmol x mol

OR

concentralion
at equlibrium

(mol dm™)

k)
K ((l—x)/V) (1-x)V

KV(l-x)=x°

il gipssiuL Uar saaerey 3V ae sPefléewtng Liflmesemea y mol

AB(g) == A(9) *+ B(9)

at equlibrium (1-y) mol y mol y mol (05)
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OR

concentration

""‘6'&-'»“_.-.. e

at equlibrium

(miol dm )

"
a)s) s

Ry Ta-nw

Smrr
sl

- "--.A-eum—.«u..‘,..

3K V(-y)=y°

T e,

|
f

@) If y =05 mE)L calculate the value of x
Garilensy IHTAGLLSTE G shaiiuEsaigiDd swflane wmded K,

&

SIOIDTEIE.
K(. L xz _ yZ
(- (1-p)3v

Ify = 0.5 mol

X (0.5 mol)*
(I-x)V (1.0mol-05 mol)3V

' _(05mol)? 0.5 mol
(l-x) 3CS5mal) 3

3x* =05 mol(l-x)=0

Gx—1mol)(2x +1 mol)=(

] % bp
m 1 _..l [ [ ot a
X = 0, OR X mo, ( ann < Ccepted)
ﬁ

2
x=0.33 mol IDDIS Qs meien(ipigwn ! (0

6(b)(ii) 20 M

(53 |
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n=1+y=1.5mol (04+017)

Volume=3Vand T=400K
P,=15 ﬁ;g-()ﬁ | (05)
. Geulngfleney 600K & SPsfeGblUTE Dipdsid =P =17 P

PV =nRT apeipmb sflensoulsd ip@unalss Buria

n = (1+2z) mol (04+01)

R><4OOK)= (1+2)Rx 600K (05)
k1 ¥V

_LSx400Kx17 _
- 600K |

P, =1.7(|.5

1+2z
(04+01)
6(b)(iv) 25 marks

z=0.7mol

(v) Show that the decomposition of AB(g) is eadothermic.
Geutnnlensv 400 K uilsb 600 K &g SHBRSGHOITGE (1oTHNd Semeuaniedsd) Bflens
SEney Gl LIHD. feta Galingmy supRIEGWeLTE Whmrdeld
e (G, S8 (pBpTdsd SIBbICLSSlhE L. (10)
‘ Brh)v) 10 marks

(vi) State any assumplion/s made in your caloulatious.
aeden amuSsEnD @FLA SaIEGTLIG. (05)

6(b)(vi) 05 marks

Total for 6 (b) = 30 marks
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21

sarcy out (he follg,,
w how you would carty e followp, o

iven in (1€ list, sho o |
“List of chemicals e |

List A . WSHEUMD ey
sl

7. (a} Using only the chemicals 8
NaBH,, HgSO,, dil, }1280
4»

CHy
=
P cone. 1,80, PCL, g

l[}\,:'l

CH,C=CH ot

e, a

l
CH-CH-CH; —™ CH; CH.CH]
|

| My,

7. a.
dil. H,SO,

CH,C==CH

N ,/CHy conc, H,80; CHy c-c:H3 —
=C P or
\ CH, S, MO CHe CH'CHa

s

CH; . CH,

BuE) Qmugaenb Grbsiuemb. con H,S0, Hisveg! dil. H;SO, ermbmisQamshay g
(03 x 12+ 04=4()

Total for 7 (a) = 40 marks ‘

() Show how you would syntheslze compound I using compound A as tho only organic starting material

7 0
o~ o ol
| | X (c) It is possi
' " be written

A

l. aq. NaOH COOH
: m/ s i Hy
Il dil. H,S0, Xy e O |
(i) Write

NaNOJHC|
iy (<10°C)

Al Ny AN+l

0

CuCl or CuCrHG!
or Cu
C
o \Q
& T
AICI C

- Chewdstry (Now Syllabus) Marking Schemg | qeE. ( ‘vt ) Exg 013
& Xowinatipn 2013

6

dil H,50, only l PCl,
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sdiau(mib 1
bID 10 J[flwlmuﬂ(wem_rnaf,(q,lh U jeTiarflam it UL INTRTNY
' ' W

AN

9

1 Ciy/Fecl,

| i cm HSO - o

A
S \v
NaNd,/HC|
PCl,

cocl O'Nz “cr
Y

H,;PO,
j OF-80RO— ;S0
Cl

¢l
[ - i/j/ i 29 NeOH ¢ \U/COOH+ I/\H/NH, )

/ :
/

\
P>

l

(05 x 12)

Total for 7 (b) = 60 marks

(c) It is possible to synthesize the following compound X using two different pathways. Each pathway can
be written as a nucleophilic substitution reaction,

3
Cﬂrg:jCH,

X
(i) Write the reactants for each pathway.

Cl

[
CH.-CH-CH, + CH,O QR CH;0H / Na (06 + 06)

O‘
:
CH,-CH-CH, + CH,C (06 + 06

7(c)iy 24 marks
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fon of another compound Y i g4,
(i) One of the above pathways will result in the fon!:t:t t(;w structure of Y, ity oy,
the reactants involved in this pathway and wrife \

Ci

|
CH;-CH-CH, + CH,Or

Y = CH,CH=CH,

Ty 08,

(i) State what type of renction is involved in the formation of Y.

Bebs60
(06)
7(c)(iii) 06

»

4 y

'
3

¢
o+
CH;-CH-CH, CHy-CH.CH, + cr (06)
+
CHs“CH'CHs -OCH3 ——— 'OCHa (06)
CHa'CH'cHa |

i

7(c)(iv) 12 marks

e _
Total for 7 (c) = 50 marks [
_J/
] 02 - Chemisty 7\ ’ il
H ( A Sguﬂb“s) Mq"hlw Schcmc ' - -
i VBB A ) g
; " E"”I’»‘.l!‘"\mﬂ:n 2018

15
e XL

{

hase 1

. -r‘-y-vm,..., '3 %
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81
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wipd  demiiow {Bimiogip mHp.
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&gnes HC]

v

'_\
Lem o

(1) ssgmer NH,OH/N
H
@ms
ggrar NaOH

LBen s mesr

@ - gsmer NH,OH @

GQgwpdet Cunearp. . .
Qasemienip aljpuig.ay Bowpo smgsed

gomer HCl @
S AT D Qesewienhip .

afhig @y

ssmer NaOH

MO

PpwHp HegEed

(5.0 Lyshefiaad)

o Qreubgiugel @b LaiLISsOULL QG FIE sOIES Z ooet|
pQadpUuiLar. Brrgamarsenth augraluuysgsd &8y syLIuCGerene.
Sergrafiun) |

(b) Ppwdp army P & fhgyeiC
Qengemanaeh (1)eb (2) o.tb flew

@ xrgence

(1) oysompeoyer sppovwnsau K,Cr0 Qar Q3
SOOI FD QepssuLLg

a5 Gaelhs Ldeas #ps spsed Oup

UL @),

O2 0 Geth b ;’fﬁm'@@pz_mk&UuCL.gw. apehner HCl @0 eorwers 20 caeTeRn
afiprigal o eILNSSULILLE).

(2) syl si H, :

Lhedreorg P BnClz garae GoddsiucLg.

(i) eumuy Py (9 qurts ST & (smpewin

(ii) @ gensy el (1) @and (2) Pend pe
F10e NP HEDES SIS

Q a¢ GegydSwBung L6 Qarelgfu  LWEhe e

@rLma eI
w) SIS DR LD AL $SG!-
cmiel Gpmmuu@wﬁwmm).

) el aretha (A0
oL @uemuemd soalunteRLs 65

sl chwo;l.‘:u@mgsomm). .
L@umitb  Sn&am S@hS STGT sied LI(RE & Rueawand

(et crundd

(iii) weop&ed 7 @
sramLL SF-

L ey Q& b
it 6 &6

1. @aandeds

g bie e o e SRS
,ay,.v.-—rr”“"'“ 4 p
"4
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_a’/
/""”‘
maﬂllﬂl[ﬁyl‘l"ﬂ? refed Sy,

OH, Na COy ; Mg
@ NaOH, ™2 picy £-5160 Na,CO; @t agap, "y
' lﬂ"\ﬂl A ‘4-(’1('
a2 - "

i

,u./,zms/()z-'r.ilgi,_g), o

el )

. Ty 11 67

(c) U@mﬁpcwd,é gt U, aad JTET :
b Qened# G L ‘
! m;},mum L3

U;&Wﬁrﬁﬁ"" oD WGUSE — v o ahon ;;L-rr-./)a./!./awn\;b Uy
f ceen = Y

(pa D

Dateusod ,.'rm.up ' " e _p

) U*'J”',,)E":‘L o = ) |

iy oSBT ' | By )
- 500 cm’ e o d GOEEE Iy

ga @F (s eed X) "\,

oL pep ¢ ' — L
wrgifuret 42408 soraid G2 paprad ypsouctd .
pargouLL 3 a £ TILE GugilD Qo ibwghs e |

o L% Qanerd(h ] ,
I Lo 25,00 i T e HCI aempegreed Buidy, ‘:L
9,

@et & b .

QedisyeeIBbE a1 IM:? 32.00 o’ HE @ erosl:
it yetefieh cral oc @DO @ﬂ,@@umaﬁ/uﬁ@ Nigonag, )

(2) aspeed X Qe 0, af g al g aLLOuL g e,
BaCl, sapee ApoppsTs it n'“’»’”w“
(erndaedad g 1 enedlullad -elenal ﬂm&:’u
ppnea HCI &0 "
us QmoAss. .

(3) oo HCl aeup Fade $0 24,00 cim @l
QoA UL et wn'r:a‘uugmﬂ.t g un
apatdaLisit- I i ® (.‘-‘nfxaluuﬁl:g}.'(y’lﬂ-d

(1) HCl sepoeded Qe gronlls,

(i) 1oagpafed o.erer Qsmig-um amiQer el ’ﬁ“’ﬁﬁmﬁ‘ el i,

(i) GupsBssapPPS eI Grop@saedi wngmulgab TOCETDT / eremasBugd agy,,

mps (C= 12, 0=16, Na=23) 69y

L swctu@idy Roenuerd Fuarun®
Qe o pusPureh sbusUULL U
1L, @ ipepur & ngn.duu:lz. Quenfaalgenued Gan

II. H,S0, @« @ vustsmad 565

(i) suau@p @remand sudunQas] Lau@sD. LIdkes
dHunsk @Fdig) Wiy san@uers &1 @RS
1. s&damrbiysssd —")Csz

IL. N,— NaNO,
(o] :mumﬁgw'nw (O o PevaventoFemen &b5), (}-rrrﬁmmdmun@eﬁm /&

aowerd @ss@sMA0 [Pl QUi IR Aet peTClar s & (B &.

(1 g A X

en@i-el 50 KOy, 5% Kl @l omysy,,
0.50 mol d? N
Lag TN

ol uuun}uG’M Qo 7
i yeerfullad emal el IZ'SOCm’,ﬁ{

yLer GNP (Lpem pemiILs meu@ﬁ

[PemeuenLDI@TL Gt Lty gy
un@amend &5 5awns .aﬁmmﬁ

el gensT

9. (@ G
v, B @mpmmﬁ L2

tb waHpebaaneT arrrsieanh oy,

(iii) atergd el CrrelCey 1)
” N weopowy Lwaru®sy Na,CO, @ar o pusdou g el
1. @uxperpulled Liwed Y
L. Cula I @ UG}&guu@,_b OgaLsat Quigehseams GBULIBS.
s 2 [ @ @PUiL Quagstssh eRimsal GupULBaet perGeusrd &L '
1 b Lyl
M. @iyeptier QPO vss almarOUIGDNS 555 G
v. @W'ﬂ‘n‘“ 95”:;1 QariuBease !
el LWL SSILGSHSTeT : j
V. Na,CO, @ar Q¢ vwaismeng sps. i g roemmienis
VI sy geor @F Bupos ¢
IR e WEIT AL UwetAL) Groo s )
e SUDLEEDS  GDDLIUSH el
&5 @lenna "
msonetemSomGendons smidhs or@ernGpné; i v
82 ol ;.l:’?a-dx (HCEC seh) Jlﬂ@i@@;mduq ST SEH5E (CFCeet) o
g_'uﬂs@lb e Hapgairéonnitra® Geymy appricp ik Jl-l-t'dl. stedflgnyt, Gfﬂmw&ﬂw k™
(i) Zg iﬂ (i:{gnu_at g sraban CRC vor i o deven agpéEd Lmseil? i’ )
3 o ‘Gﬁh ( H: i
. ps. S gaiGenarapub g CFC &ydwg HCFC sollengyp @penuerk oL
(ii) “Quug a'mnm:_m Peraminsoics HCFC o Ao Quii(Pes.
Raapp upy alndAss, CFC aolgyth 1 i ’ puf
(iii) CFC est, HCFC ‘ nobs gsetnet ©
111, B g '. : 'a:n‘l Shwarfine o OgrLpyute @
porp UNgdfamendis Sarpdel s ‘ WD & . ) o
(iv) 05 T UiEsy PILE Uiyd v &
iv) @ofpnsAamna) Luaru@Ss0 ’ i alop As .
1 e 1% & ShESTEh CrC etk o
e e s ety @uweingoamen @ﬂ"mﬂw/

e ——— e < " -
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AL/Z{}}?,/O;Z:]'.H(B’ 0

——
—,
————

(") PR r ey Lo
V) §Qarey e

Lnﬂﬂd),
- Mevre, )
- 1 Qe wden mem@ars alisn by,

& amae, >
(B&aions aﬂmd’gg/. < HEW/I_ etk Q@i 1 (L
(7.5 Lrehomme

Q‘MT{@UH@G}“ & mn BTN ar
T Gseven t m (
@ BEHLTES IUBITR.  gwetyy A NN @Deas
p 2! ) oh W | 98 16

2 _ﬂgé&m}a';,nm
v 9. 4Cam ) L &
LSLLULIL@iﬂm @s:nm’u erlle Q@& weneud, @'ﬂdl”@l

l(aq) + Pbs(s) —_—
(i) A —_
MnQ; (ag) + HZO,(aq) +H'(aq)
=2

(i) Cr,02-
207 (aq) + H,5(aq) + H*(aq) —,

i) Cuce) 1 150

™ Cis)1a
)220 N,
(2.5 Lieheilesh)
8 asrer HSO g v
Gmuucmbﬂ-'ltg_‘l.o . m@a, IO epvid 9 sereds T gunfbsioGRpg @ samysd
Comeuwrer 0,025 mol dm3 KMn%' MM‘J\.’?‘?WW W TG0, et wippnay PISE] NS,
(C=12, 0=16, Fe= 56) #EER SStiork evikx,
SOOI s T @
Qe FeC204 gorg Fe* goau C,0} @aand A eégtwars sGgs.
(5.0 yetenaelh)

3

© gm‘:flmﬂsﬂ FoauGupBpres emy (LP gas) QuTguTEE Ferowe) CEaaiserse @F afQUmgeTaL

UESSILBETDS. g e wi Syupsssher b JranonssuucL uprGueiarsid Ly p@ peergth
PG s, ataigd sgesch aiyisir Debenen,

ugrpggh | 25°C @b Buws Gprarned Qauineasietep

AH} (kKimol ')

H,0() -286

CO,(2) -394

CHy@) ¢ ~104

C.H,® 1 -126

(i) 25°C Qcﬁ yiGuet, UyhGnet audu emusseliar Puins ssm Qailualshenammny) QupoTessmers

Safé&s,

1 geadr
(i) 400 g petr @asuPerarant! 25°C @apss 85°C @nz(:jo ?L_'lﬂ,fl,&gjmgﬁgg Aseauner @an'iigd

\ Sereneud SalEs. @B Qeusiud Gansheneney 4271 gteC).
(iii) ypow soand Ao eraives dGGamsinas Qarasl Gula (i) @ peiu Gouthye
&,pen?@m@)&adu@mcurr@
. feumgenTaLl ummu@gguu@m@m
I, UpGpet erEUn@eTTa LweLSEILGLTIH

' 1Gepneds sonilbs.

of daemet Gasal .
qEsblp C02 @’ ﬂrﬁm'rﬂafr senfliydE  2lew  s1bS afieumsetl dsand GPD QmurioneT S
(Hg) m% G;ﬂ;é’ Jlﬁlbmm anpestdians allew

I. ypuGuel &

(iv) - 5.
(7_5 um’!ﬂnwﬁl)

TRILIMS

I
15 it unbds

Jus.
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; : the Periodic Table .
8. (a) Reactions of compounds of an element I7 the 3d block of arg gnic" by,

H.
ldentify the species A, B, C, D/ E. Fr G und

+
S, -y
‘ white solid which colour]egs.
wwdcrEm turns yellow on  odourless gyg
po heating turns lime wey,,
milky

¥

solution @ ' + @

(1) dil.NH,OH / NH,C!
QH,S dil. NaOH

excess

® dil. NHOH | @

gelatinous white’ colourless solution
precipitate '

dil. NaOH

©

c'olourless solution

(5.0t
A = ZnCO, B = Zno C =Co, D = ZnCh

E=12nS ) F = Zn(OH), G = Na,ZnO, or NaZn(OH\
H = Zn(NH)*  or [Zn(NHy)o? [z
If all fo
all angwers are co (o

qlaiwn dln . gex Jﬁzibaé
T = rks
otal for 8(a) = 50 ma™

(b) Tests (1) and (2) were cartied out with an aqueous solutl . P
into water. The tests and observations are -given below, on Z produced by passing the colourless &%

Test
(1) Added an acidified solution of K,Cr,0, to the solution,

Observation

A cleer green solution was obtained-

(2) Added H,0, to the solution and warmed, T;
solution of flaCl,. e bl Qa:'?i:ng;"d!‘“me insoluble in dil. HC

/
v._//"

B ination 2045

Vo Chemistry (New

= e ——
5 . . e ————
Yilabus) Marking Seheme | e (A0 o -

@)
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(@) Identify gas p, (Reasons are pot required.)
S0, (10)
8(b)(i) 10 marks -

() Give balaneeg chemical equations for the reactions that occur in tests (1) and (2).
2 Z(s0, P 2H0 — 502+ ap' + 29 (353
Cr0* + 14H* + g 2Cr™" + 7H0 (4
CO 2 380, — 2Cr™ + 350, + JH,0 (04

(03)
(03)
(04)

H0; + 21* & 2e - 2H,0
SO; + 2H,0 —, SO + 4H* + 2¢
SOQ + H;Oz — So’z' A oi  5U, T H.U;, — H.SOy

Y M| vi

_.(04)_

HSO, + BaCl, — Baso,| + 2HCI
Alternate answer ()

3(H:S0, + 2H,0 — 50,2 + 4" + 26)
CrO/ + 14H* + 6e — 2cP* + 7H.0
CrO + 2H + 3H,50, = 2CF + 3507 + 4H,0

H;_Oz + 2H + 2e — 2H20 .
sto; + H20 o 8042- + 4H+ ;+ 29
HzSOs + HzOz - 8042- + 2HY + H,O

HzSO4 + BaClz — 88804,1 + 2HCI
Alternate answer (iI)
3(SO* + H,0 — S0O,7 + 2H* + 2e)

Cr.0/” + 14H* + 6e — 201 + 7H.0
Cr,0," + QH’ + 350, — 2Cr™ + 3507 + 4H,0

H,0; + 2H" +2e — 2H,0
SO;> + HO —+ SO* + 2H' + 2
SO;;Z-'*' Hzoz — 8041‘ + HZO

H,SO, + BaCl, — BaSQ.i + 2HC! (45)

Note:
gweunpest FEOFLIWLITONgEr Lerelssi Bsdansv.

SIDFOIWET FUBLUTOSLGL Lugleons |yrem & LSGIN® WL Gib 61(WaSeongund
oo Leliaflae 2 6o, (03 +03 +04)
8(b)ii) 28 marks

“
T vy

S |
o 'fl 02 - Chemistry (New sHllabus) ﬂm’kinﬂ Schene | ¢ e, (A/L) Bxamination =013

)

; *‘*4 "

»-—;1,.:.:"«-’- C Wy
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ould be seen g gy
iprough solution 1 & pale yellow {cot 0 AS Wiy ly
(iii) When gas Q was passcd ¢ roquired) ‘
L Identify gas Q. (Reasons are 1ot for this reaction.
i .Civc the balanced chemnical equation .

y

. Q = HiS 2H,0

i 2H;S + 80, = 351 % 8(biiy Ty,

Total for 8(b) ~ S0,
I

found tain NaOH, Na,CO; and an inert water soluble
) datomzl;c the perceatage of Na,CO; in the sample, b,
reactions in the procedure given beloy,

(c) A sample given for analysis was
The following procedur was used
Note: The inert substance does mot participate in the
A wcislg of 4240 g of the samplo way transferred quantitatively o 8 500 cni? volumetric flak gy N
upto the mark with distilled water, The flask was shakeo thoroughly (solutlon. X).

3 portion of solution X was titrated with dil. HCI BOll.lllon using met!ly] oange
()] ;,\,d?ig?r cul:ﬁl the c;o:rfdllnxed from orange to red. The burette reading at the end point was 37,00
3 solution X was warmed to 70 °C and 1% BnC]z.solution.was..dded in g
@ :x;su.mnc:cn B%mp:.dﬂnm formed was filtered, and the filtrate was .ntmod with dil. HCl solu,
using phenolphtbaiein s tho indicaior untll the colour changed from pink to colouless. The

reading at the end point was 24.00 cm®, :
) To a 25.00 cm® volume of the dil HC! solution, 5% KIO, and 5% KI solutions were added in ex
The liberated 1, was titrated with a 0.50 mol dm® Na,5,0, solution using starch as the indicator. T

" buretts reading at the end point was 12.50 em?,

(i) Determine the concentration of the HCI solution.

10y +58I + 6H" - 3, + 3H20 ———-(1)
I, + 252032 — S;O.z- + 2I -"-'"--'-(2)

+0.50
& = ——— x 12.50
moles of S;,04 i

0.50 C ]
= — x 12,50 x —
moles of I 1000 % x 7

0.50 1
' = —— x 12.50 x — x
moles of H 500 X X 5 x 2

0.50 1 1000
" = —— x 1250 x —
[H7] 1000 X X > X 2 % 750

= 0.25 mol dm?

Note: The refationship H' = 8:0," agoib @i Gupug esfiided
s mm)ﬁgﬂ‘ﬁWUL@lD S'IC) ('} 16 ma{k

, 3
-—;;Thm.dstru (New sUu“b“s) Marking Scheme | G.C.E. (A/L) Examination 201

el
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Y Cnlenlnge thi oo
( wop elnge of avdhnggy mhonate 1y (he inmple

Naowy ey (01)

ST

N ":) 4] \ ‘
LB % 20 - MNaCE 1 1,0 4 o, (01)

..r
0.25 49

NAON, Na.Coy
' AR i ek, ( 4 MG i) .
| e Ggnemaniom HCH e epon 1000 (0.3)

Nn’.()'l ) il i
LA | Lail} ,'.”l'u’lﬂl (i'r)".m)ln”[””“-”',(?I f’".‘-}"’“ f“"""

Sl Na O '
| WO s e Cemanoman HCH g g0

(0,25 '
420 - 0.25

1000 Loop = 449

“ 0008 - 0,006 0,002 (0.3)

0,002
2

0.002 » 20
= 0,02 (03).
NazCOy gijoth cpeuilenniley =106 g mot "

Ao 26,0 em' g Na,COy e erpu

500 Cm’@m‘- Na,CO, et 1ty

Na,CO, et e = 0.02 x 106 =212 g (03)

b wngiflulled Na,CO,% ~ 2‘L2>\ 100%
42.4 (03)

= 6.0% (03)
d(e)(il) 29 marks

(i) State any assuniption/s made In calenlating the above,
(C=12, O=16, Nn=23)
OB Gensi — 1wa, DaCly erfrebsant ' 1@ MRy Ml wengaalgfion AL LGl
Wapeugnnh BaCy s apbpires elipog e b gy,

e s rmarks
l T(Jtu’ for U"l:) 80 marks

i e S s O ey

ODQ(thml.ctArH (tlew spyllabus) Marking Sehewe | e 0 ¢ (ALY Bxanidin il i I

(39
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i g iny 1 alon.
9 (@ () L With the aid of balanced chemical equations “SL"’CC():::S» ;fofc"&‘:;‘ long .
conditions, in the' manufacture of H,50, using

s+ ofg o T, 50

450°C (‘EL 2505(9)

280:(g) + 02(9)
1-2atm (01)

v,0,  (01)

S0s(g) + HSO(() ——* H,S,0;(1)
HoS,04() + H,0() ——* 2H,S0.(aq)

Other methods in producing SO, are also acceptable:

eg  2PbS(s) +304g) —2 5  PbO(s) + 2S04(g)

2ZnS(s) + 304(g) 8,  Zn0(s) + 2504g)

2H,S(g) + 304(g) ——L> 2H,0(g) + 2S0,(g)

(5@ aemGemmuigsien H,S ausfiulled enfiged)

" 2CuFeS(s) + 404(g) __.A__,, Cu;S(s) + 2Fe0(8)' + 350,(g)
(copper pyrites)

4FeSs) + 11009) —L |,  2Fe,0y(s) + 850s(g)

Note: Quengis Hameuied gudluiede. Na)(i)(1) 12 mar

A

I, Briefly describo the physicochemical principles related to this process.

50, &b 0, &@t BoLuloner grdsbd S .
B e P« wee
DhaTessBe mammmg | PUALBON (01 up epaso (O

ey Supbsdmpl  pundiuge  ghug 3 5
U(B“ ) ‘ UJ b Qereond b LNées  Hidweil
IBUTEALLBTE gLbH: Olpisasod A, (01) syl 1"233,“7‘. LALITTLI{ ‘A

gmp  Geuliylensuufisd pnasalsd  Adug (01 )

» Q56 450 °C o
gpQbeaTaMbsbeg). ondaurs (V20y) (01) Lwsiupeug gsn&wﬂfgﬁamﬁvfﬁ Bl (Y
(01) B swdlensy BHoksmenany slmgons e w4 Gaunpb. (01)

Ha)(ixi) 11 merks

02 - Chemdstry (New Sullabug) Maybinn ot T - -
r o .némm Schewe | c,c.e (A/L) Exawination 2012
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HI. Give twg uses of H.50
- 20V

LT iy
FWLIG, Swmfliny
Gleuig Quingyeir Swmfliiy
SNUIBN & f e erfletr Swmfliny
L ACwWmybh (16
OGN Uiy flu W6 gunifliy
-~ Manufacture of péints*& pigments
2 fHGHId @me (umys &L (&)
@ETog Byewip)

,@gmrumnmewﬂs\') ;bum;ﬂuu
(mh@sums HWfo

aunaamdaaiso Lbpf / umof SLflevLD
o Goore sniimedar Q@mADLTGH!
Byemoid HHad

ermeroiges HuwmfloL

QUGS FGHSA]

(01x 2)

9(a)(i)(1l) 02 marks
Total for 9(a)(i)= 25 marks

(i) Using balanced chemical equations, indicate how the following conversions could be carried out

~ industrially:
L limestone — C,H,
I. N, — NaNO,

Note: Where applicable give thg reaction conditions and indicate how the reagents /reactants arc

obtained industrially,

CaCO4(s)
CaO(s) + 3C(s)

2Calxs) + bG(s)

CBC;(S) + Hzofl)

—£ 101 cao(s) + CO,(g) (02)

A (01)
—_—

CaCy(s) + CO(g) (02)

CGCZ(S) + COz (g)

Ca(OH);(aq) + C,H,(g) (02)

S(a)(ii)(i) 08 maris

T ——

.E - Chemlistry (New :;?Labu;_) Marking Schewe |
&y

GC.B. (A/L) Examination 201 =

!.
|
|
f
[
|
|
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=450 °C

(01) )
2NH3(g)

w
200 -250 atm {02)
Fe/K;O/N:O; (01)

Sren euafufied
uGsAuUL angln) (01)

gupeos

4NH,(g) + 50,(0)

eumy

HEORG
pugrelsdepel (01)

50 - 1000 °C (01)

.

1-10atm  (03)

From air (01)

NO(g) + Ong) ——> 2NO:A9)

3NOL(g) + HO() — 2HNO(aq) + NO(g)

Cold air (01)

(01)

or

4NO,(g) + 2H,O() + Ofg) —> 4HNOs(aq)

HNO;(aq) + NaOH(aq)

2NaNOs(s)

Note: Quegls Flameoae HindiLinedn

———>  NaNOy(aq) +H:O(aq) (0

1
NaCl @ed Wiy (01)

A
———— 2NaNO,(s) + Oz(g)

(1)

9(a)(ii)(i) 17 marks
Total for 9(a)(li)= 25 marks

/

31

-ﬁ;l:tru (New Syllabus) ngg Scheme | G.C.E. (A/L) Examination 2013

el
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(i) T
I. Sts
I

L. G;
v

2 anuiaatira i

= manufacture of Na,CO, using the Solvay Process
Used in (ki -3 g SRiR2y rrocsas
583 In this proce

b how the Materia)

; Ve the {ingl by-

« Giv, 7

e € two Teasons ag ¢ why low
s Ulve tyg uses of c

VI. Propose 4 metheg !azCOJ_
to 2 )
2 uaturgf Tesource, convert the final by-product staied in Tl to gypsum, using sea water ag

&

stated in [ are obtained,
Product of 1hjg Pprocess.

FMosrativas oo o 1 T
temperatires are used in this process.

Uenyes o -
7o (O NaCl sevyest), NH, and CO, (02 + 02+ 02)
UOIeT ~ & eudfedmba (02

NH; - gui wemusednms, N — T

CO, - sememmbLs sc0e96085HE! (02)
CaCl, (02)
NaHCO, sfijpLgeurse (02)
Uerefsd sumyssamen sTUUSDS (02)

Samemny, FlLyansSed, Faijssmb, Gemguid HVsCasmm, SLESTS
sy, aueeio) CoaEhrsst , Foomus Ggmm

(goraug GIeuh)
NaCl GammssiuLda sri Simpde CaCl Bshpet

(02 + 02)

' (01)

from sea water.
01
SO"Z- @w'] nﬂﬂ}{f)ib GUEND ( )

—p» CaS0,2H0 (gypsum)
Total for 9(a)(iii) = 25 marks

& (01)
CaCl, +S04

Total for 9(a) = 75 marks \

e

’
How 2013

) Expming

b

L GLEB. (A

=l sl Sphigmd
i S"Lmba{&) M‘qﬂ?"g -
ey {rgw =g fa

e - ChipsisUH

Scanned by CamScanner



https://pastpapers.wiki/

(b) As an alternativn O Chigy
reduce the Ozone 1 yer ¢ of
layer but algq Contribyye ;b“ n

(1} Draw the chem
a5 a CEC o

1
rd -5), hydrochln.-oﬂ,VJWUP
. S enys ' PO thege groy
Ica] ¢ en ' '

arbons (HCFC
! Bhucyy, "6blemg
HCEc: Al the cpe

5) were introdnced 10
PE Ol compounds ney

only deplete the ozone

8 with a gingje ¢ atom, Lyl
F

I
Cl— ¢ — Q|

bel cach of them

|
F—c—q
|

Cl

(03 x6=18)
(s aioiny o gup Tafai2, BULDWDIN 7 sfiuren SHOL uTaT B Ssewss 3)
Totai for S(b){l) = 18 miarks

t

(i) “Under normal atmospheric conditions, HCFCs are more reactive than CFCs.” Comment on this
statement,

enbml afl (03) C-F e et liGu:Bungy C-Cl, C-H Wenest

uyeselt euedshment (03) Beweu
SO BIFMUGTABED & STEBWD GaEiours:b. (03).

Total for 8(b)(ii) = 09 niarks

() Mame another environmental problem' that is a.;sm??’f;dd with CPCe and HCRCy, Comment on their
fGlutive conlribution towards this environmental pro ”m' o 5L ..
Geutiszsd. (03) CFCs, HCFCs @U&m@y,\ {ugamem.@ un
yBamen  Gleuls e © e WisE  ETen@ih  (03)
ueTLDamiIL 6V -Qﬂluaﬂwaﬁll— OBHD LB ey ansu Geopey. (03) oy aBeu CFC
aqlqmﬁﬂwfa?“;"t@z:m Geuiup5636d LEolin| G eomey, (03),
ullgpnd Larjés

wassh {03) G
HCFCs Hes& Hmedr

Total for 9(b)(iji) = 15 marks

L O

S —

072 - h WAL <ty < - l‘! fne l “a (‘ ".-.

—

(A1) Expmination 2012
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(iV) Ide!lt].fv Ul]‘ 33
g ee

Propert,
S of
Cs

ar mak
ake them Suitable fo nse ag

s\')gL%'Q’“" refrigerants,

T hmiony iy,
. T By .
safe D&

B0 aurg Sl f/ty @y
Somkg LT 505 i
GMmHg Q1A o0
W B Qeur

aflifleyy; Segel

—

-—

-~

(any three 03 x 3 = 9)
_To tal for 9(b)(iv) = po mearks

'CFCl + Cl (any CFC can be used)
(03) '

‘OCl + 0, (01)

20 (01)

Cl+0, (01)

Total for 9(b)(v) = 12 marks

(vi) Bn';:ﬂy describing the consequence of ihe depletion of the ozone layer, identify three problems

associated with it.

oy / sZJeel amEEHaEHS oo LmT [Ky]
9BaneismL. Eedamergy e wjeegl UV a3l Hlins 6o ~HUE
” U\ can contribute to following proolems.

P mim o e oy ]
Feneugiaa .
ausiosri_e Geuiuplens 2wy

Bt L HPed @3 2-BANSE
¥ I =T

Gemed LHmEHTL o eI @altamamded 03)
Efrﬁﬁvmﬁlgfh urgsiuLed (FH1E © Totaf for 9(b)(vi) = 12 marks

Total for §(b) = 75 marks

e
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10. (@) Predict the products and give balan::eg chemical equations for the following reactions. Say, the -
' the species underlined, in the reaction.
() H,0,(aq) + PbS(s) —
4H,0, + PbS —— PbSO4 ; 4t{120
Oxidizing agent or undergoes reguction
(i) MnOj(aq) + H,0,(2q) + HY(ag—

2MnO,” + 5H,0, + 6H*' —* _2M;1_2* +8H,0 +50;
Reducing agént or undergoes oxidation

| (i) _C507"(aq) + H,S(aq) + H*(aq) —

Cr;0;* + 3H,8 + 8H' —» 2qr’* +3S + 7H,0
Reducing agent or undergoes oxidation

(v} Cufs) + H,5(z) —4—
’ Cu+ H,S 4, CuS + H,
Oxidizing agent or undergoes reduction or acts as an acid

(v) C(s) + conc, HNO, —4_,

C+ 4HNO1 -’A"—’ CO;»+ 4N02 + 2H20
Oxidizing agent or

{0+
undergoes reduction 0

Total for 10(a) = 25 marks |

l

' D2~ ChEmaiclyia v ey alinl \“ o
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) ;‘\ f;sﬂugcn T hag beepy p .
’ 0 65 °C. Cal o L Cpare |
actip e under these late s’y mned 4 dissoly
or | cOndidiong, T 080025 gy % 0300 g of g,
(C=12, o = 16, K 56) ny KI\{IO 24

Note : Consider FeC

in dilug ‘
ilutg HZSO‘. The solution was heated

4 S0lution reqyi
Cquired 1o react completely wilh-TeC,0,

Ay Lo eXiSt as

; Feh and

(0g) - Method 1 08 i ton

0z
Half reactions taking place.

S(Fe™ — Fet 4y

; 7 2-
(04) ‘ 5\\.-204 - QCO‘ } :C)
(@) | 3 (MnOy™ + 8H* + 5 Mn?
. n~ o+ 4H20)

‘ - n —— : o =
§ — 3MnO;+5C;0, R YT — 5Fe

Molar mass of FeC,0, = 144 g

+10C0; +12H,0 +aMn? —

0.300 g

moles of FeC.04 =
144 ¢

0.300 g

= 208x10
44 ¢ .

moles of Fe** = moles of C,0,% =

KMnO, @& seaeuaey V cm® eisis.

R 0.025 v
moles of MnQ;” = <000 X (03

o 005 5
2 = moles of C;04% = T 3 (03 + 03 + 09)

s45Ca, moles of Fe

(07)

0.025 .5 _208x107
3

—X

1000

V= 50.0 sz

-—.'—-—’_"-

&ppim s
"=
oo 2015

TR
(A/L) EXGR

——
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an* + 4H,0

s +8H' — 5Fe™ + Mn® +4H,0
_ 2C0; + 2¢)

2(Mn04- + 8H+ +5e - Mn2+ + 4H20)

2MnOy + 5C,0,% 4+ 1a17 1000, +2Mn® + 8H,0

moles of Fe?*

————

)3 _
= moles of C,0,% = 0.300 ¢ = 208 10~
S U N A

@rédsei (1) 8 MnOy; g aansueney V; cm’

moles of Mno, =  0.025

x V)
1000

Therefore, moles of Fe?* = 0.025

Vix5
1000 '

0025 »
1000 xVix5 =208x10

Vi=16.67cm® = 16.7 cm?®

pradssi (2) @ MnO, G amsusiey V,cm?

moles of MnO,” = 0.025 X
1000

(03)

(03)

e

(o)
Vp=33.28cm® = 33.3cm’ 03
Total volume = 16. 7cm® + 33.3 em® (01

= 50.0 ch (05)

-
Total for 10(6) = 50 muq .,!.. !

B 0= - Chemistry (New qyuabuq) Marmm Scheme Ir,, ce (,V,_) ExAmingtion 201

+)

-
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() I..fqucﬁcd~per

& mixtyre of l'cum 2
l >

o

o
Olilye
ubw“u 0
¢ ol ¥,
Or eagl;
... tooking Purposes iy Sl Lanka. |
S Lanks. 1 g,

he fop
OWing g
S G are proviged.

LR 1, Btroms
S TN, )
C(graphite) + o
phite) 4 Oa(g) CO,(g)
3C(graphi -
(g phltE) + 4H2(g) - CgHﬂ(g) AHZ 394 kJ mor!
AH; =104 Ky moy

C I , t 5 02 g B SCO + 4H H
2 A 4

AH, =4XAH1 + 3XAH2 - AH;
AHs  =[- ' |
b [-286 x4 + (-394x3) - (.104 ) kJ mor! |
=-2222 kJ mol" oo
(03+01)

CiHas(g) + 5 Ox(g) — 3CO, (9) +4H,0(1), AH, (02) + (02)

AH; =-104 kJ mol™ 4xAH, + 3xAHz
(-286 kJ mol'x 4)+(-394 kJ mol'x3)  (04+01)

3C(graphite) + 4Ha(0) +50:(9) (02)

dH, = 4xAH,+ 3xAH;- AHs (03+01)

= -2222 kJ mol’’

G4cE (A/L) Examina tion 2012

o ing Sohemt |
.Sbjuﬂ pus) M ar!q,/m‘,g
02 - chemistry (NE™ (49
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Enthaloy change
{KJ mol '1}

o LC {graphite) + 4H, (g) + 50,(g)

C3Hglg)+50;(g)

-104

Ay

—— TR

——55=[- —3C05(g) +-4H, O(l}—
eI 2(8) 20(1}

AHy  =[-286 x4 + (-394x3) - (104 )] kJ mol”

(I suenmied sfwimen Qeu'iLiysiemens  LomimEimsi)

(04+01)
AH, = -2222 kJ mol!

(03+01)

\
Ly f8mefe SSED

2Hy(g) + 1/20,(g) > Hy0() AH;=-286 kJ molt

C(graphite) + 0x(g) = CO,(g)
4C(graphite) + 5H,(g) > CeHio(g)

AH; =-394 k) mol™

AH3=-126 k) mo*?
CaHo(g) + 13/2 0,(g) -» 4c0, (8)+5H,0(l) AH,

AHy = S5xAH; + 4xAH; -AH;

= /. 5 - -1 (ii) Calecul:
AHy = [-286x5 + ( 394x4) ('126)] kJ mol ( ) (Hoat
=-2880 k) mol* ! g 1He

80 k) mo ( " 400g &

q

' oo - Ch&mtSh’H (New Sk}uﬂb‘“) Mﬂ):[?ih{) QET\\\*

;- acE, (arL) Examingtipn 2013
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(02)+(02)
5xAH1 +4XAH2:

(‘286 kJ m0|"x5) +(

4Cc i
(Qraph'te) +SHy(g) + 1372 O4(g)

N

-394 kJ mol-1x4) (04+01)

Enthair ;
'lv.py fhange

e {Kmot Yy "

—_—

=Clersphiee) ~ SHYg) - 132 o)

GEag) =132 O

2C0: () + SO

LI AR e

AH, = [-286X5 + (-394x4) - (-126)] kJ mol*

-

L cameahee s IDST | ANAG TN o ARG

(S1sv6v5 euangied Fflwmen GeuliuaeTEHEms LTHDEISST) (04+01)

AH, = -2880 kJ mol” - ' (03+01)
Total ¥or 10 (c)(i) = 30 marks

(i) Caleulate th= amount of koot reeded (o Inorease We lemperaiue of 400 g of water frorn 25°C to 85 °C.

(Heat capacity of water is 4.2J g °c).
400g ey 25 °C Wedmibe 85 °C - L WiHSSH BHmeuunen Gaulind
(04+01)

q =400g4.2Jg" °c1(85-25) °C

(04+01)

=100.8 kJ
Totai for 10,c)(ij) = 10 marks

e
atton 2013

g

s i 5 .C.G. A/L) xamn
i 1o Sytlabus) Marking acheme | GCG.(
(e R Ol st U [I~ity U l)
.l
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40

(i) Assumiug complete combustion would take' place, calculate the mass of CO, emitted in each cay
when the above process (ii) is carried out wsing:
L Propane ag the fuel,
IL. butane as the fuel.
(i) @ Qupyy OouiLgme Oup Gomenwunar LmiGUaler oisme)
= 112222 kJ moj! X 100.8 kJ
=4.54 X 102 g
Amount of CO, emitteqd
=4.54 %102 moj y 3
=1.36 X 10" mo|
—Mass.0f CO, emiteg
=1.36 X 10" mol x 44 g mol
=598¢

(ii) &b Oupm Oariusens Guy Bomeuman iy GLafie: Bi6TeY
= 1/2880 kJ mor" x 100.8 kJ
= 3.50 x 102 mo
Couefiny CO; geir SisTey
=3.50 x 102 mol x 4
=1.40x 10" mol
Qeuefiti’ L CO,

[T Y P %

=1.40 x 10" mol x 44 g mo"

=616 (04+01)

Total for 10(c)iii) = 30 marks

(iv) Based on your calcufations in
explain why it is so,

(iii) above, identify which fucl is more environmentajyy friendly ang

gt B aflsd PUIGWCLTE GBywieney @mﬂugmsi& mm@%m@ A
CousiLGSIousTd LDUBUST 6 CBUid Snigu gy, ©Dmi5 CO, g

(05)
Total for 10(c)(iv) =05 marks

_| 7ol for 101¢) = 75 marks |
Sl - Chemistry (New Syliabus) Marking Schewe | ST (A Fr Ol ot on spg o

on 2p1=
4

S 6o §om m 300 S e
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™M1 2344 ) 23 4.
G123 4% w2 3 45

TRE @)X 34 , a8

(48) 1 4 %

19 1 ‘2““3“’1‘&“(34)‘1;2*'3“* B
»(05)1%3 45 Q01 % 3 4 5

491
GS) 1 2 3 # 5 (501
{{06) K 2 3 4 5 @1 2345 (@36)1 2385 G

O 1 2 3 &5 2201 X345 @NE23 XKs (1

©08) 1 2% 4 5 (23)1 2% 4 B8 1 2% 45 (53) 1

(09) X 2 3 @)1 B3 45 @N12x45 G691

| 4
:(10)1‘&\3 @25 % 2 3 45 (40)123%;)5\ (55) 1

@)X 2 3 45 (@4D1 23 KS (561

5 @n1 %345 @) 1% 345 (71
K (28)123@5 @)1 23 KS (581

5 (29)1‘2(345 @1 2 X 45 (912

i 5

— | g

R

T

—
g
PRI L |

o
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D g e Ve wefllet AR e e
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