G.C.E. (A/L) Examination

£ Chemistry 22008 % 3 o 0%
M.C.Q. Answers
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2(a) Concentration of CI' in solution No. 3

= -.1.-2
40X 10% 3 01 dm (13+2)
10
= L2x10"*mel dm 7
Molar mass of Nacl  =23.0+ 355 gmol
=385 gmol ! (3+2)
. The mass of Nacl in 1.0 dm’ of solution
=12x HxS85g (R+2)
The nase of sample in 1.0 dm™* = 4.00 g (1+2)
95 of Nacl in the sample = 1.2 x 10 x 58 5 g x |00
’ To0g (8+2)
= {1753 {51

Part (a) = 5{} marks

Pl 0
B Tn g
s, g Temperature .
pressue
1 L Ta
- 1 L |
(' Mole fraction of A Mole fracuon of B
Labelling 02 x 10 =20
3 lings + 2 curves
ix5=15
b) “I”,?. i'll x xqmlu [I] Pr,,ml' IJ;",n [.:J—}
P, POox 05 (2) 0.5P - 057, (2)
P, - P9, x 05 (2)
. , "
X [(vapour)= P, _ 0.5P . P
PTmI (‘,lj[j""\ '}rlu ) Py ‘PFB
{2) {3)

i) 50 marks for all condidates
Totgh marks { 100)
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Five compounds (boxes) 5 X 5 =25

i GH-CTL B
Br

(i) Optical isomerism -
Rotation of the plane. of (plane) g
Rotate the plane & po!ariudl Mt in
directions al

(in
{iv)

5. (a) (1) NitSl[(s]#Nlh(g) - H,S(2)
K, =Ke (R

An=2
K, = 144 x 10° mol* m*x (2500 F mol 'y

=90xI10° Pm (or N°'m™ or pat)

(ii) Method |
Ke = [NH (g)] «[H,s(g)]

Nl = 18] = [K

Six reagents (circles)  4x6=24 = 12 mol m”
+1 mark if all correct = 1o mott
(i) = 50 marks . £ moles that must be present in
(3) total marks =100 I'he number of moles thai I :
1.0x 10'm* (volume of vessel)
4. (a) () Test Dbservation/s =12 mol m™x 1.0 x107m’
Br,/CCl, (03) Decolorisation  (03) =0.12 mal
OR o . OR Since 1 mol of NH,(g)[or H, s(g)] is formed frof
Br, water + shaking Brown —— Colourless of NH,SH(s). the minimum mass of NH,
(02) 0N must be placed in the vessel is. E
= 0.12mol x 51 gmol"
) @  CMH,CH=CH-CH,0H - 612
OR C,H,-CH,-CH,CH,0H (06)
{it  Reduction or Nucleophilic addition (04) Method 11 (Alternative method)
(i) )  dry ether or (THF) (06) Kp- P""Uﬁ,’ ]"15"*“
iy  Grignard reagent reacts with H,0 (05) Since both NH (g) and H,S(g) are produced from
i NH,SH(s) in equal steichiometric amounts
/7 _ - — L
i CH,CH=CH-CH-€H (10) Puy ™ Pus K, = D10 Nm =300
OH \CuJ (5)+ (5 + (8-
Applying PV = nRT. to calculate the number of m
(iv) “fiN“ J(g) {or HL,S(g)} that must be present Il‘k
C H.CHO CH.=CHO volume of 1.0 x 107m™ a1 27'C ¢ G .J'-
Ll . (7 10X 10 Nm? CtogiveapEg ’
(a)=350 ] :
. marks PV-nRT (5) where RT = 2.5 KJ mol*at 27C
®) | ¢y oo, CH,CH,CHO 30X10Nm? X 1.0x10¢m" = n x 2500 1 mol (¥
(7 (7) n=30x 10'Nm
A B 25000 mol
= 0,12 3+2
(ﬁ“ - - mol {3+2}
CH,-C - CH, || CH.CH—C-0} ‘
; 1 0 .
oN ol N o H=G—-Ciicn, f'"“ I mol of NIi(g) for H,S(g)}is! o
L CN (7) ghmc! of NH HSe (s), the minimum mass 0
C - at must be placed in the vessel is.
E = (.12 mol x 51g mol”
=g = 6.12¢
Eyﬁm-mmm R
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(10) tNo pan marks)
(3)

Ratio of the concentrations of C11,L'00" and

CH,COOH does not change with dilution (3)
. pH is not changed,

1 (i) E e
b Concentration of CH,COO in E > Concentration
of CILCOOIn - (3y

]:,;.,.] Presence of CHLCOOH does not alfect the amoun
of 11 formed from HCI (or The (1] due 10
CH,COON 15 negligible compared to that due to
HC) o
Concentration of H* = 50.0em” x 0.20 mol dm?

100.0cm? (3+2)
0.10 mol dm

(L

pli -log (0.10) (3)

= 140 (2)

(v) pll decreases (3)
Dissolution of atmospheric CO, decreases the pH

of water. (3

(vi) C1{,COOH (agi= CH,COOtay) +H'taq (2+1)
HCOOH (aq) &=HCOO (ag) - H'taq)  (2+1)
H*(aq) is the total [H"] at equilibrium in the
mixture. (3)
[CH,COO ]+ [HCOO ] = [01° ] (2+1)
K= [CH,CO0 |, [TF ]/ ICH,CO0H ] (2+1)
SO, C00 | = K [CH,COOH 1 /H 1 —(@&)
K,= [HCOO ] [H- ]/ [HCOOH | (2+1)

o [HCOO | = K, [HCOOH ] / [1"_] _~®
@-‘- (1, ] =K [CHCOOH ] /[H"_ }+ K, HCOOH ]/
H 12+
Muluplying by [H° ]
W, P = K CH,COO0IL |+ K [HCOOH, | (2+1)
H ] = [KICH,COOH |+ K,[HCOOH ] (2+1)

Assuming that the dissociation of these acids occurs
only to a small extent (3)

)= [K.C+ K, 3)

5 (b) = 75 marks

=2

(a) Enthalpy level diagram of CaBr,(s)
kst Cabtp 2B

CotighBeyp) 193KJ
Cof g Brl) [_‘.;”(;

2af{=3311KJ

¢ Catipl-200,

1740K)
Cargd- Br.il)
TK Latice encrgy, U
Can-Begnf ' :
-GRIK]
Calbr gs)

7 sleps x (2 +2 +2) marks

¥

Note © 2 for substances with correct physical states. -
2 for cosrect arrows and 2 for values or symbols 0
corresponding enthalpy. .
06 marks for either H/KJ in the y- axis or Fti ] l:':
y-axis with unit KJ in all places. Units in KJ mol mll}‘l ‘
acceptable if the process involves | mol of the substance 0
interest,

177KJ + 1740KJ + 31KJ + 193KJ + 2% (-331KJ) + U = 683KJ (4+2)

U=-2162 KJ
(442}

Lattice energy of CaBr,(s) =-2162 KJ mol”
f (o) = 60 marks

(b) (i) Molar mass of CaC,0, = (40+2x12 4 x16 )2 mol*
= |28 gmol’! (3+2)
Mass of CaC,0, =256 mg
Amountof CaC,0, = 0256 - 0020 mol
128 gmol!  (342)

Amount of CaC 0, in ammon ium oxalate solution
= (). 100 dm’ x 0.0500 mol dm” (3+2)
= 0.0050 mol

Amount of CaC,0, in solution {filierate)

={.0.0050 - 0.0020 mol .
= (1,0030 mal {3+2)

Concentration of C,0, = 0.0030mol / 0.150dm’

= 0.0200 mol dm” (3+2)
CaC,0,(s) ¥=Ca’(aq) + C,0 aq) (3+2)

Imitially ... 0.0200 moldm?
Atequilibrium S 0.0200 moldm7(3+2)
K, = [Ca*tag)] [C,O%aq)] (5)
= (s) (0.0200) molFdm* (3+2)
Assumption : All Ca’ in the clay is exchange by K- (3)

S(0.0200) molidm™ = 2.3 x 10 mol*dm* (3+2)
S=115x 107

Concentration of Ca*™ in the filerate = 1,15 x 107 mol dm?

(3+2)
{1 Quantity of Ca in clay

=0.002mol CaC,0x 1molCa_ o 30pgca, 1000mgy 1 | 100cm'
7 Imol CaC0, 1mol ca lg  0020hg Socm

(3+2) (3+2) (3+2) (3+2) (3+2)

= 8000 mg / kg (3+2)

6 (b} = 90 marks

7. (o) (i) Ininal colour of solution Clourless i5)

(ii) 1. Anode half - reaction
21 (ag) => (9 - 2¢

or [ tag —> 12 1,ts) -e 159
II. Cathode hall’- reaction

2H,0th- 2e —> 20H g+ H,ig)
or Htaqy «¢ = 172 H, g (5)
11, Cell reaction
21 tag) - MO — 1, ts1+ Hyigi20H (agp
or A grailag — 1, (s) -H. ig (%)

(iii) Colour changes : Near anode - Light yellow/ brown solution/
brown deposit on electrode (5)
Near cathode . Solution turning pink (5}
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(s} Renjove the o extract digiolved fodine of
R determine the amount of dissolved iodine using
thiosulphate, add excesy of an ovidizing mgent (K,Crth
KCr0, Fe™ elc) (5) and titrate tiberated 1, with 5,0/
{5} 1 the volume of the selutien weed for glectrolyss |s
knawn, the fraction of | remeining Lan b calculated (5]

OR

If the current passed and the duratvon arc measured (3],
the smoanit of L, [iberated can b caleutated (5] and i[the
volume of The solution used for elecirolysis ia known the
fraction of | remaieng can be determimed. (5)

w1 ves. Ldiffescnl) 158

Since the amount of electricity pissed is the same (3], e
samie ammount of L is liberated (51

Bt sl the miltia) amonnt of T is bager when 1.5 mel dm”?
K1 a5 useed €34, the fraction remaining will be different.

iwls i O cmhode - Deposifion of Cu i3

Cutieg) + 2e—k Cu s (3}

O anesde © Evolution of gis hubbles (0 15
HCHN —atian) » Oyl + 2o

or 40 jagr —» O g + ZHOW + 4 i5)

ii. In solution
The bhue colour of the solation degreases (5

1 i b Fowan elementary (single step) reacion, ihe mie expres-
Sian cinling concentration ferms of fenciants raised 1o
thele stelchoimetne pumbers, § 10) Many chernical reac-
tinlks are non-clementary amd may mke place via severl
clementary steps (0 1heir mechanisms). The rute of
overall reaction is determined by U rate of the slowest
(rafe-determning ) elementany step. | 1) Substices in
the rate-determining step may not have the same
stoichiometric numbers as thuse appezring in the
pvernll reaction (10]

Gty il concetzation of Fe {0« 0.0360 mal dew? {4+2)
7

Change in [lFe (0] i 4 minotes
= (0360 mol dm'x_24
2 oo {4+£2)
The average rate of reduction of Fe (1D
= (0360 moldm- x 24 % I
2 Jok Amin

= (00168 ol dm'min’ fah+2)

Since 2 mol of Fe 1) react with | mal of Sa (1) the
rate of paidation of SncT1) is half that of reduction of
Fallll) ]
Rate of oxcdation of Sadll)

= (00108 gryod e ym '
.

= () 0005E mol dm*min (442}
T (b for 60 mark s
. iw X, Y=HS ad YZ =50, {200+ 200}
b 2H, 8+ 30, =15 + ZHO {5
CuSO, « 11,5 —* CuS+ H S0, (%)

i;f-'- S0, + L0 + 20" —» 2Cu™+ H, SO, «2H"  (10)

k
Ee 1.
2

iy Industrial uses of SO, T
For hleaching. manufbcturg ¢
As a prescrvative
(any vwo industrial uses)

iv) % and SO,
Pass the gases hrosgh a metal ion sokiat
Pl PR Ag, Dl et .|
Which can he procistated an the sulphige o
o pud wotly BO1
50, which coanes oul o e tested wath

st wlich furns green
Mt LS MS ) - 2T
CpF 4 350« BH—F 20

R T}

ot iarks {)

e

S R W00 e
Mol + s =S¢ A P10

ER 1

SC 0= IMILY,
Amount of Matd, jeagsed wifh o
= (105 x 2000 - R LA
I
Amount of C0% in the precipitiie

= |.0x xS= 25« 1 mok
I

o The comc. of l.'_"ﬂ." im solutn H

ERRLL

= 0 0 mal dm”

Fhe rebative formisla wast meess wt'd ""‘“Iluq = |
he mass of Tul” 0 i the procspetile
=3 &n ) mol x 128 pmal ' = 032088
.. The mags of Cat™0 a5 the
o [OLUHI0 - L2200 W AED
[he relative forsppula umil pnss o '('illi_'IEIJl
The number of mol ol Cai 7 = 1500 g
T

S x107m

2 Wumber of muelesor 0 m 25,00 em*
of solution B 4 w10 mols

S The eone, o 00 i selunon 1

'

=

= 12 qvel i’ e

[eaal marks WES

3 il Mass of Mo Co i Lo al soluion '.
| 1212« LS
aonre 8

Mass of Ma Lo, in | 0re dm’ of solution. -
' =022 IR

=2} 20¢ 2
- |0y g mOY

Molar mass of Rt o
2120

o The cone. of Nad o soiutmn

- .20 mol dm? 8



£O, solution is added from burette to the

solution in the [lask the end point
Na,CO, is completely ncntmlpl;d. e

- OR
' NaCo,+ H,S0,=> NaSo,+ CO,+ 0 (5)
. 1 mol of Na,Co, =1 mol of H,SO, (5)

Amount of Na,Co, in 12.50 cm’ of solution
= Q2x1250=25x10°mol  (5)
1000
Amount of H 50, reacted with N“-FD
=25x 107 mo|

) (3)
. The cone. of 11,50 solution
= 2.5 x107x 1000 mol dm = (5)
25.0
= (.10 mol dm * {3+2)
iy yes. 125 em’ (5+5)
9 (a) for 60 marks
oy (i) Fe(lron) (15)
fii) +2 and +3 (5+5)

(it Potassium ferricvanide gives a blue ppt. with Fe?*
(or potassium Ferrocyanide gives blue ppt. with Fe')
or any other suitable test (eg. SCN: gives a red
coloration with F¢')

Test + abservation (5 +5)

{iv) Take a measured volume (5) of solution and titrate
with a standard solution of KMnO,_ (05). This gives
the amount of Fe* (5)

Take another portion and pass SO, to convert
Fe** o Fe* (05)

Boil off excess SO, and titrate with KMnO,
This gives the total amount of iron (5)

The difterence gives the amount of Fe® (5}

{Alternative method)

Take 0 measured volume (5) of solution and add
excess Kl

Titrate the liberated 1, with standard thiosulphate
solution (5)

This gives the amount of Fe** (5]}

Take another portion and react with HO, to
convert Fet* o Fe*  (5)

Boil off excess H.0, and add excess of K1

Titrate the liberated I, with standard thiosulphate

solution.

This gives the total amount of iron (5)

The difference gives the amount of Fe**  (5)
(v) Light green ppt : Fe(OH), {_E,:I

vellow - brown ppt : Fe(Oll), (3)

(v Fe as catalyst - Haber process / production af

R SO L . PEET Ty S T3]

10.tn) (i (1) Mpw:ryhuﬂm:mwi'uhmhmﬂ. :
boiling

(3

(I1) Bicarbonate of calcium and Mcmtawuufm:tﬁt;?

(1) Domestie problems : Difficulty in using sonp
Scale formotion in kettles elc...
Unpleasant taste in drinking water {any two 5 +5)
(IVi 1. By boiling
Ca + 2HCO; —» CaCo,+ CO,+ 1,0 (5)
2. Using ion exchange resins/zcolites / clays  (5)
O

(it The formulae of ncids are

Il
Ck0-H, 0=Cl~0—H,. 0='{I'1I‘0'I-l .(_Tl—‘{l'll-—()—-ll

O 0 (1)
{02 For each correct structure, 10 if all structures comect)

Oxygen is more electronegative than Cl (5)
As more Oxygen atoms et attached to the CI wom, its
positive character increases (5)

This makes the fonization of the H atom as H* casier (5)
.~ The acidity increases in the order

HOCI(#3), HOCI (+5), HOCI, (+7) (5)
.". The positive character of the 1 atom as H* easier (5)

.". The acidity increases in the order
HCIO <HCIO <HCI0,<1CI0, {5)
10 (a) for 70 marks

(b iy Ammonia (NH, ) and Oxygen (O,) (4+4)

(i) NH,: by the reaction between H,(g) and N(g) 4
(Or Haber process)
O, : From air ()

(i) Step 1@ Reaction between NH (g) and O (g air  (2)

ANH, + 50, — 4NO + 6H,0 (4)

Catalyst « Pror 'vRh (2)

Temperature : about §50°C (2)

Pressure ; near atmospheric pressure (2)

Step 11 : NO s reacted with O, to form NO (2)

2NO-0, 7= 3“‘“1 (4)
(— .

Step 11 - NO, gas is dissolved in water in form HINO, (2)
INOQ,-H,0=>2HNO+NO 41
OR  4NO,+ 0, +2H,0 —> 4 HNO,

OR  2NO, + 1,0 = HNO, + HNO,

tiviFor direct oxidation of N, o NGO,

AN (e) + 20 () —>ANOig) (4)
AH= 4% (+90 KI) = + 360 KJ 4)
This process (A) is endothermic (4}
For reduction uI‘N; (g) followed by oxidation.
2N g + 61 () —>ANH (2) (4
A =ax (46K = 184 KJ (4
ANH(g) + 50,(g) —» ANO(@ + 6H,O(g) (4)

A =06 (=242 KJ) -+ 4% (+90 KJ) - dx(=16 KJy= 908 KJ (4)

ammonia 3) For reduction of N (g) to NH,(g} followed by oxidaton,

" . - 243 AH=-184 KI + (-908 K)) =-1092 KJ (4
(vin Ilcmalch t[-_c:(]}l :'_3_4.3: [For the production of 4 mol of NO (g)] '
Magnetite (Fe,0,) This process (B) is exothermic (4

Limonite (2Fe,0,.3H,0 Therefore process B is likely to be more feasible com

Siderite (FeCO, also acceplable) pared to process A
10 (b)Y Tor 8O murks
9 (b) or 90 marks

-
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