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PARTA -STRUCTURED ESSAY

©n (a) (i) Mg

(i) K

(1ii) Nn,CDs

(iv) Ba(OH),
{v) Cland Mn

(b) Zinc or Zn

(i) Zn+H,80, — 3 ZnSO, +H,

Answer all four questions. Each question carries 10 marks

(3x6 =30)

(10)

(5}

(i) Zn + 2NaOH ——» Na,Zn0, +H, (5)

Galvanizing / cathodic protection/ batteries/ alloys  (5)

©ie oo Qe e
N =N=N> N=sN-N&© N-N=N

{7x3)

N =N=Nad N=s No N also acceptlable

Air bags/ detonators/ source of N,/ toremove Q, from
analytical reagents/ synthesis of drugs/ pesticides  (3)

(ii) F F
F
F F
Height
of the
precipitale
et —p——t T It e
12 3 4 5 6 7 4y

Volume of Na A solution / ¢m’
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(4

(3
(5)
1
COOH a
cill COOH
B | i
m O™ | Or
$
GO PPN )
-— OR Ci,on COOH
it
-—
Br B
@ & )
(4)
NH
CO“H'Q CH,NH-Q O '
p— CH Cl CHINH—D
Bt Br [ ——
() (51Marks) Br Br
(5)
(a) ()
CH, C= CCH, CH, CH,C=CH
- A7) B (D
] g
|CH,CHC= CH _ CH, CH,C CH,
C (7 D (7
(i) Y =HgSO, OR Hg* OR(S)
mercuric sulphate :
{iii’ For B, Cuprous chloride or Cu,Cl, solution — Brick -red ppt  OR
Ammonical /\.g]'ﬁi‘jJ — white ppt or Light yellow ppt (2)
For A, No precipitate  (2)
P Q tochonis S T U
Reaction Major Organic Product Ly cf},:ﬂ'bm Electrophile Nucleophile
. 1 SN (D) - o colourless
CH,CH cH,l 24 NeOH cu,cncnont G o)
CH — o A H* OR colourless
e dil 1,50, Nc—oll (5) Eo(2) o ) - olourless
P ) CH,~, A i
CH; Cll,
E (2) = - colourless
- cH =cHel, )
ch,cn G o o : _ (h
He* =0 (2 _ colourless
@ CH.COC) O.—COCHJ 5 S, (2| Ch (2) 0
. AICII NO AN {2} _Q:T:IO }I:IIO\‘J
cilo /NO, ! e il OR - O,N NHNII Benrige
0’ OtN.Q..NI!NIla 0N-< §-NIIN -@ AN+E @)
7 : N.' 2 -
Qiléfn O-rer | On-nAa N'{.j' ol 8 @ O™ @ yellow ()
- S —
. “"---._____ A=2 M]‘iclllmilfr}'-ﬁnswgr' 2004 ‘Aprll
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05.(a) (i) C,H,0H(H - CH,0H,(03) AH =0 (02)

(i) CH,,0(5) —» CH, .0y ©3) AH =0  (02)

() C,H,0,(s) +60,8) = 6CO, () +6H,00 (0

AH® = -2808 KJ mol”! (02)
(iv) C,H,0H(§) +30,(8) — 2C0,(g) +3H,0() (03)
AH® = -1368 KJ mol™ (02)
(ii)-2x IV +2x1 -1l gives;
CH.,0,(aq) - 2C,H,0H(aq) +2COe)
AH =-2808 -2 (-1368) kJmol™ (]
=-72 KJmol” (2+2)
Heat released by 2.5 mol  =2.5molx 72 kimol*
=180 K} (2+2)
Alternative Calculation
(02)

CH,0.(s) +60, ) -1_1:_:&,. CH,0,(aq) +60,(g)

| | - 2808 Kimor i | aH
(02)

6COg) + 6H.OM1) ——2CH 0N,

2C0,1g) + 60,(2)

2x(-1368) Kimol '

(2)
Writing Equations 1 1L TH and 1Y 3 =1h
All = O for enthalpy of dissolution ot U H OH (4 (02)
AH = 2R08 - 21368 Kimol Ty

= JTIKImol! (2+ 2y

Heat released by 2.8 mal = 23 mol x 72k imo!

180k {2+2)
05 () (1) Ratio = 72 BJmol 2805 Kol 1234

() o

Part fa) = 40 Marks

(by (i) P = 10Pu h=30m A =B34 Im’ |1 =300K

pvV =Rl
n = pV/IR] (04)
(1PPax3.0mx 8314 x 10" m*)y (2+2)
(8314 mol 'K ' 300K ’
= 10mol (04)
(i) 2x(g) = Y(g) +Z(g)
mitially 100 - - mol

Atequilibrium 10.0-6.0 30 30 mol (04)
(A} Towl number of moles is not changed ; p is constant

VH’I-u =vﬁz & Ah:"Tl =N1:'Tz':> hlffl Ehl’r[-z (04)
“h =30m x400KA0K=40m 2+2)
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" Alemative spproush for 2ot &

y = aflT n e 10 mol : _
?01‘:1 xhx 8314 x 10*m’ by
- 10 mol x 8314 Jmol'K*! x 400 K e
b= 40m [2: i,
]
mr, = (A010.0)x 10 Pa
T o= Ax 10'Pa Q..
py = (3.0710.0)x 10*Pa )
= 30x10'Pa a '3
Pz = (J0/100)x 10'Pa )
- 30x10'Pa 24,
)
O Kp~ Py Pa/(Px)*
( =~ 3.0x 100 x 2.0 x 104Pa/4.0 x 107 Pay l':g":
= 9.0/160 b))
= (.50 {2*2;
(i) Addition of the inert gas does not shill the aboye
equilibrium )
PPontind pressures do not change 2
the values of Px, Py and Pz are the same as ip
5 (b) section (B) (12)
OR
Px = 40x10'Pa 2+
Py= 3.0x10*Pa 2+
Pz= 30x10°Pa 2+2)
Ps = 1.0x10°Pa 2+3)
New total pressure = 2.0 x 10°Pa (1+1
(ivy PV, =PV,=»PhA =PhA=p h=Phip,

(4)
h, =2x10°Pax4.0m/1x10°Pa = 80m (2+2)

T is constant. .. K, does not change. (2+2)
Number of moles at equilibrium does not change (4)

Px = (4.0/20.0) x 1 x 10*Pa
= 2x 10*Pa (2+2)
Py = (3.0/20.0) x 1x 19*Pa
= |.5x 10+*Pa (2+2)
Pz = (3.0/200)x 1Xx [0° Pa
= 1.5% 10¢Pa (2+2)
Ps = (10.0/20.0) x 1x 10°Pa
= 50x 10'Pa (2+2)

ternalive approach

Parameters of this system are similar to those in C\-lh'-
(iii), except pressure. (4]
Pressure is halved Volume is doubled. (2)
2
Partial pressure is halved. l-t "
Px = 2.0x10'Pa g o)
Py = 1.5 x 104 Pa [2+2)
Pz= 15x10'Pa 242
Ps = 5x10'Pa S
(2]

(V) Assumption = [deal gas behavior

=110
Total Marks for part (b)

Sadecp P

ul}lish"rs,. _
N |
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Amount of I, in 15,00 em’ CHCI,  solution
0,050 mol dim™ x (15,00/1000) dm?
«  0,00075 maol

(o {at (1]

(4)
Amount of 8,0,% for titration
= 0,020 mol din”' x (24.00/1000) dm?

0,00048 mol (4)
28,00 +1, = S0}k +or )
Amount of 1 in 5.00 em? of

CHCI, layer = (,0002a mol (4)

i3

Concentration of 1, in 0.00024 mol
CHCL, layer 0.005 dm

0.048 moldm?  (242)

n

Amount of 1, in 15.00 cm? of

CHCI, layer = 0.00072 mol (4)
Amountof L in 100.00crr water = 0,00075 - 0.00072 mol
= 0,00003 mol 4)
Concentration of I, in 0.00003 mol
aqueous layer = 0,100 dm?
= 0.0003 mol dm?
(2+12)
. o ‘ (L]
(i) partition coefficient = _ 27cHel 4
o
_ 0.048 mol dm™
0.0003 mol dm*
= 160 (2+12)

Total Marks for part (a) =

(b) (i} Amount of 5,0/ for titration
= {.020 mol dm™? x (8.00/ 1000) dm?
= 0.00016 mol (5)

Amount of 1, in 5.00 cm’ of
CHCI, layer 0.00016/2 mol

= 0.00008 mol (5)

Concentration of [, in = M@!’;‘_ﬂ (5)
CHCI, layer 0.003 dom
= 0.016 mol dm*
(G+2)

il

0.016 l’fl‘ll.'.'!l(.‘h'[!l'3 (5)
160

= 0.0001 mol dm?
(312)

Concentration of 1, in
aqueous layer

(i) Amount of |, in aqueous layer
I = 0,0001 mol dm* x 0.100 dm’®

= 0.00001 mol 5

8 -
adeepa Publishers
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Amount of 1, in 15.00 cm’

of CHCI, layer = 0.00008 mol x 15.00 cm*5.00 crr:)

= (,00024 mol 3

Amount of |, rencted with [ togive Iy =

= initial mol 1, in CHCI, - mol I, in CHCI, at eqm - mo![ in
aqueous at eqm UOJ

OR
=(,00075 mol [from part (a)] - 0.00024 mol - 0.00001 mol
= 0.0005 mol (5
OR
No. of molcs of 1, reacted with I" to give ;7 = 0.0005
(i)  Amountof I = initial amountoflT - amount of 1,
reacted with ['lo give I',
= 0.05moldm?x 100 dm’ - 0.0005 mol (5
1000 (5)
= (.0045 mol
Concentrationof I = 0.00435 mol / 0.100 dm’

= 0.045 mol dm™ (3+2)

Concentration of L; = 0.0005 mol/0.100 dm*
= 0.0050 mol dm™ (3+2)

W) K =T 1) g Ty )
No marks, if 'aq' is not given

= [0.0050 moldm™/[0.0001 mol dm?][0.045 mol dm”]
(3+2)

1111 mol” dm* (3+2)

Total marks for Part b= 100

(c) Higher solubility of , (or more [} in aqueous Kl
solution than in water (5)

Less lost as vaper (3)

Total marks for Part C = @

07. (a) Mass of Cu deposited = Ix1x molar massof Cu . 2x I
)
Mass of Cu deposited = (300 x 10* A) x {9.63 x 60 5)
x63.5 gmol' 496500 C mal”' x 2)

substitution (0.5 +0.5) x4 (4)
=0057g 2+2)

100g+0.057g (2)

(A)Mass of the cathode
' 10,057 g (2+2)

I

(B) Mass of the Anode 10.0-0.057g (2)

9943 g (2+2)

]

il

(C) Concentration of Cu* 0.1 moldm®  (2+2)

(i) Same amount of electricity is passed TN
Change in the masses of electrodes is the same {2)

(A)Mass of the cathode

10.057g +0.057g 2y
10114 g {2)

AJL 'Chemistry - Answer’ 2006 - April
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(B) Mass of the Anode = 9943 p-0057g (2) .

= 9836 g 2)
(C) Concentration of Cu™ = 0.05mol dm? (2)
(iit) Discharge of only Pb** is not possible 4

Reason « Cu is discharged before Pb or contamination
of Pb 4

Total Marks for Part (a) =(50)

(b) () K, (BaSO)) = [Ba*, ] (SO ,.) )
Note : No marks if 'aq' is not mentioned.
[Ba¥),, x 1.1 x 107 mol dm? = L1 x 10°* mol'dm* e
(3+2)
[Ba*],, = 1.0x 10° mol dm™ (3+2)

(ii) Amount of Ba® in solution
= 1.0x 10 mol dm? x 0.300 dm?®
= 3.0x10*mol (5)

Initial Amount of Ba*
= 5.0x 10 mol dm? x 0.200 dm?

= 1.0x 10 mol (5)
No mol of Ba®* precipitated

= 1.0x10%-3.0x 10" {5)

= 70x10° (3

(ii) ~ leta =mol BaSO, in the precipitate

3Ba(OH),(aq) + 2Na,PO, (ag)-»Ba,(PO,),(s) + 6NaOH (5)

Ba(OH},(aq} + NazSO‘[nq]—DBaSO‘{s)QNaOl l(aq) (5)

Molar mass of BaSO, 137 +32+4x 16

= 233 gmol! (2)

I

Molar mass of Ba(PO)), = 3x137+2[31+4x 16}
= 0601 g mol! i3)

No. of moles of Ba,(PO,), in the precipitate
= (I3 (7.0x104-a) (5)

233a + 113 (7x 104 -a2) 601 =0.1435 (5)

233a+0.1402-200a = 0.1435

33a =33 x107 (5)
a=10x10" (5)

No. of moles of BaSO, in the precipitate = 1.0x 10°

No. of moles of Ba,(PO,), in the precipitate
= (F0x10-1x 1073

= 2.0x 10 (5)

(iv) ~ Amount ofSO:' in the initial solution = 1.0x 10*mol (5)

Concentration of SO; in the initial solution

= JO0x10tmol @4
0.100 dm? 3

= 1x10Pmoldn® (3+2)

A/L 'Chemistry - Answer’ 2006 - April as



PR AR UL nthe initlg) wlinlog

2.0y 10 2 oy
. A0y 1Y My
Com envration of PO, i the initial 00ty iy
~ A 1o o)
0 To0gmT
=dx '
Assumy tion e oy 1y
A . )
Al SU, and POY in the sofution have begy, Precipiy
OR e
Amounts of SO und PO} remuining j : :
e X . NN the solyyjg, an

Pant -
(b) @M. i

s}cts wilh § mulcs.,, 1

152 one ¢leey, ;
fon ¢,

fige

08. (a) (i) 1 niol of the 0X)anion of L, r,
M is converted 1o M, This

(OR M* 5 M + e)

(s
L™ is formed from the OXyanion of |,
This therefore involvesa 5 electron change
Therefore the oxidation state of Linthe L
oxyanin is + 7 "
u)
() L is(Mn)/ Manganese, M is Fef Iron (10 + g
(iii)MnO, . (no marks for Loy (o)
(v)C,CO or C only ]u;
(CO only) 35)
High temperature (600 10 1600 °¢ ) 15)
(v) Reaction of Mn(OH)z with 0, OR ~
4Mn(OH), + 0, » 2Mn,0, 4 41,0
OR t
2Mn(OH), +0, - amno, - 211,0
OR
4 Mn(OH), + 0,+2H0 - IMu(OH,), (10,

Total fur 8 (ay =75 ks

(bY@ A -Cl, gas(Chlorine) B- H. gas (v drogen)

- Anode D - Cathode
E - Diaphragm 4235 2
(i) F - Brine/ Conc. NaCl Soln ‘Na'Cl” 13)

G - NaOH + NaCl Soln OR Na' C orr (5

(iii) Anode : Carbon (graphite) or 11 ( Titanium) -.J;l
Cathode : Steel or Iron (Fe) 13
(iv) Anode material : should not react with C1, i

. . b1
Cathode material : should not react with NaQH

(v) Role of diuphragm : . ,
To prevent reaction between NaOH and € 1, '
To prevent reaction between I, and CI, o
OR  To prevent reaction between Fe (cathode) and Cl,

{vi) Solution level difference . To prevent NaUI(Im'msim'-
(or solution G) from cathode compartment 3
into the anode compartment.

(vii) Reasons for using brine I
(1) Higher concentration of NaCi (or € ~|’ ]L.:usi'»‘l-
discharge of CI ions C to produce Cl,

e~ ]
Sadeepa publl!hﬂ
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Prevents he discharge of O jons producing o,
of the clectrolyie,
cta the resistance
(3 Redu

Any two points (5x2)
Totnl for § (h) -G3) marks

Test Inference/s
o9 (n) () A L. Absenee of trnngition metal ions (Cu*, (i)
NI*, elc) (3)
2. Absence ol HCU,, o «NOj, g2 sor
8,00 (1x%)°
3 ancc of Up | cationg 5
I3 Presence ol Sh (antimony) (5)
C. Presence ol Sh* (or By (5)
D. Absence of NI * (5)
E. Prensence of NO-, (orNO7, ) (5)
(ii) Sal X is Antimony nitrate [Sh{NO NN (10)

(iii) Brown ring test (addition of FeS0, and Conc. 11 S0,)
Heating X with Conc. H 150,
fums of NO,.

Heating X with Cone. H ,50, and
reddish brown Tums orNO

gives reddish brown

Cu tumnings gives

Any test (5 )
Total for 9 (a) - @marks Al
b(i) When solution B is ritrated with KMNO,, S0 |
converted to SOZ. and C ,OF converted lo CO

MnO, +8H' +35¢ — Mpe +4H,0

(5)

SO +H,0 - SO + 21° + 2¢ (5)
C,0F—> 2CO, +2¢ (5)
SO, + Ba* — BaSQ,
Mass of BaSO, precipitae = 0.466
Amount of BaS0, in 25.0 ey’ 0.466
of solution B = EIE

= 0.002 mo}
Amount of %O in25.0en? = 0,002 mol  (5)
of solution B

Concentr=*ion of ‘sO' in

Solutior B = 0.002 x-___lznsnﬂ mol dm?
= 0.08 moldm? (5) A
Amount uanO" i 40.0 cm? 0.05X 40 mol
of solution = 1000
= 0.002 mol {5)
Amount of SO in25.0cm* = 0.002 mol
of solution B
Amount of SO¥or
Solution 1y = (L0002 mol
. Amount of MnQ, reacted with SO‘
in 25.0cm? of ldlulmn n = (. Oﬂ" X 2 mal

5
=0.0008 mol  (5)
Amoum of Mo, reacted with C O

in 25.0cm? of \ulutmn B = 0 002 0.0008 mol
=0.0012mol (%)
Amouns of C 0 in'25.0cm?
of solution B = 0.0012x 5 mol
2

= 0.003 mol (5)
o
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The Concentration of C,0% of = 0.003 x 1000 moldm?
Solution B 25

= 0,12 mol dm” (05)
Total for 9 (b) (i) « 50 marks

(1) Renct n known omount of the mixture with dil. 1,50, (5)
e, Zn and Al dissolve, and the residue is Cu (5)
From this, the percentage of Cu can be caleulated (5)
React n known amount of the mixture with dil. NaOH {5)
Zn and Al dissolve, and the residue is Fe and Cu, (5)

From these result the percentage of Fe can be calculated. (5

Acidify the above NaOH solution with dil H,So, (5)
and add cxcess of NH,OH {3

Zn will be in solution, and Al will be precipitated as Al(OH), (3)
From this, the percentage of Al can be calculated.
Percentage of Zn can be calculated from the difference.  (5)

Total for 9 (b) (ii) -G marks
Alternative method 9 (b) (ii)

React a known amount of the mixture with dil. NaOH (3)

Zn and Al dissolve, and the residue is Fe and Cu, (5)
Dissolve the residue in dil H,SO, (3)
Fe dissolves, and the residue is Cu (3)
From these results the percentages of Fe and Cu can be

calculated. {10)
Acidify the above NaOl1 solution with dil H,So, (5)
and add excess of NH,OH {3}

Zn will be in solution, and Al will be precipitated as ANOH), (5}
From this, the percentage of Al can be caleulaicd.
Percentage of Zn can be caleulated from the difference.  (3)

Total for 9 {h) {ii) - 50 marks

Alternative method 9 (b) (ii)

React a known amount of the mixture with dil. 1,80, (3
Fe, Zn and Al dissolve, and the residue is Cu, - (5
From this, the percentage of Cucan be caleulated. (3)
Add excess dil NaOH Lo the above acidic solution (5)
Fe precipitates as Fe(OH), (5)
Heat the precipitate to a constant mass (o get Fe,0, (5)
From this result, the percentage of Fe can be
calculated. (5)
Acidify the above NaOHM solution with dil H,50, (5)
and add excess of NH OH (5)
Zn will be in solution, and Al will be precipitated as AOH),
{3)

From this, the percentage of Al can be calculated.
Percentage of Zn can be calculated from the difference.  (5)

Total for 9 {b) (i} - 50 marks

A/L'Chemistry - Answer' 2006 - April
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o ' Py (%

{iii)

0
r r i
’ s i /!:\()II
phosphorie (1 acld  (3) s
(Hypophosphorous acld: phosphinic acld) (5)
Oxidntion state = +1 (5
i
Phosphotic (1) acid (3) P
(phosphorous acid: phosphinic ncid) “/ (\m 0”(5)
Oxidation state = +3 (5
0
Phosphoric (V) actd 5 il

(phospharic acid: orthophosphoric ucid) y ’\0
H (s

Oxidation sinte = +5 (5) OH

2P, + IBa(OH), + 6H,0 — 3BalIEPO,), 2PH, (20)

Oxidation states: 0 — +l 3 (14242)

Disproportionation reaction (5)

Bond energy ofone N = N > Bond energy of three N-N bonds
(964 KJ mol" >3 x 160KJ mol") (10)

Bond encrgy of three P-P bonds > Bond energy of one
P= P bonds

(3 x 200 KJ mol* > 490 k] mol"') (10)
10 (a) - {00)Marks

(b) Mass of the mixture CaCO,, MgCO,, and Si0, =2:00 g

Mass afier heating =1.i2g
Let the mass of CaCO, be x and mass of Si0, be y

X+ % +y =2.00 g (for the mixture before heating)

(10)
184x+y =2.00g .oovveeees (1)
513; + (84x/100)+ (40/84) + y = 1.12 g (after heating)
(10)
096x+yY =1122 vrvrrrcnrrens 2)
(1)-(2) gives 0.88x =088 ¢
Mass of CaCO, , x= 1.00g (3)

Mass percentage of CaCO, WZLQE. x 100=50% (5)
.00 '
Since the molar ratio of CaCO, : MgCO, = 1:1
X :
Mass of MgCO, = 1 x §4/100g =0.84 E (3)

Mass percentape of MgCO, = 0.84 < 100=42% (5)

2.00

Muss of $i0, =2.00- 1.84 =0.16 ¢ (5)

M i
25 percentage of Si0, = ,‘% x100 =8% (5)

Total for 10 (b) - 50 Marks

ML'Chtmisiry -Answer' 2006 - April
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élicmnllvc cnlmrntlun for_10, (h)

No ul"mnlctuft'nlf{),- X

Mass of §iy, ¥

Jror the mixiure hefore heating

joox RACEY -2.00p - A s
Jror the mixtre alter heatIng . )
so.x 4 x+y ” 1.12 u............._ﬂ.} i
M- !
gRx =088 R
x =001 mol y
)
No. of molcs of CalCOy 7 0.01 s
No. of molcs of MpCO, =0 0l tsj
Mass of CaCO, = 1000 ol )
=1.00g ‘s
Mass of MgCO, =84 00! )
=0.848 )
Mass percentage of CaCO, 1.00Y x 100=
(2 00) 0% (5
Mass percentage of MgCO, = 0.84 \x 100 =
’ 2.00 2% (3
f SiO x 100 = 8¢
! (2 o) 8% )

Mass percentage 0

Ahcmmivccalculation for 10 _{(b)

Total for 10 (b) - 50 Marks

Mass of CO =
s , avolved 2.00-1.12g )
= (.88p
No. of moles of CO, avolved = 0.88/44 =002 ()
Since the ratio of CaCO,: MpeCO, = I: 1 %)
No. of moles of CaCO, = 0.01 (4]
No. of moles of MgCO; = (.01 (]}
Mass of CaCO, = 100x 00!
= 100 )
Mass of MgCO, = g4 x 00
- 08 b
Mass percentage of CaCO, 100 x 100=50% ()
2 D(J
Mass percentage of MgCO, = 0.84 x 100 = 42% o)
2.00
Mass percentage of SiO, (U 16 x 100 = 8% ¢
)- 50 Marks

Total for 10(b

Sadeep
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