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0} I
@ 2 W o2 un 3 “COOH
- 2 o 3 o | xwo- 0.02 mol
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PARTA -STRUCTURED ESSAY x +yk
Answer all four questions. Each question carries 10 marks. xry —
@D (s) (i) Li (Lithium) ) N x::yzk ﬁ‘ % OR
(@) C (Carbon) ” vk 3 e oo
x+y RU Y
Gi)Li (Lithium) ) vk 3 f (05,
" C (Carbon). (N). (Nitrogen) o+ x+y  RT Z
(v) F (Fluorine). (Ne). (Neoa) . o+ v ';TJE (05
i 0+ Sk _ _yKsd  _ _yKsf
(vi) Be (Beryllium), B (Boron) V. “Rixvy) m m
() () Diffusion of gases or compressibility (09) (any one + 09
= m Dissolution of coloured salts or YL IRT (03)
Mixing with other liquids or T
*  Brownizn motion fon) @
(i5) Diffraction or Deflection of a particles (09) - A P
. vapour
-Al D=Si E=P  (x8=2p pressure ®
(e o) )
(d) stomic number; metals; Most;  oon-menls; m
All; same; different; protons Ox8 = 20 (4)
0 \
S0%, 100%
mole percentage of B =P
l. SoltionAR - r * {04
SolwionBC : § (01
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3
ey P or
T M, =) MEBr—> H,C— C—Cil, CH,
HC-C—CH, O *MgBr Hc-li:-cu
4) OM
) B >
(2)
m Q) qﬂ' @)
() NO; . @:‘10 —;GNO
&)
]

. conc H,50,/ conc HNO, (2)

) (n) . . -
Reaction occurting - Ol ——p CI (03)
Increase inrelstive molecularmass = 35517

=185 (07)
CHO, =150; Increase 205.5 - 150

- 355 (on
No.ofOHgroups = 55.5

Two of these are CO H (1 mole of CO, with Na,CO,) (03)
No. of hydraxyl groups = 1 (0%)

33)

(b)

“@ @
® @ CH-OH, -@-{-Cﬂ' @ @
Br
@ M {SP’)_.IST"] )
(i1} planar triangular @
tetrahedral )
. (i) Electrophilic Addition )
Nucleophilic Substinstion ()]
(30)
(c) (i) Lemon grass (03)
(i)  Steamdistillation (03) )
| F o8]
(i) - (i) test: Bromine water (03) BrfFeBr,]) ’: dl Br, [FeBr,
obscrvation : De colourisation (03) 3 . ™
(i) Aldehyde group (03) v v
test : 2,4 - DNP / Brady's reagent/ Ammortiacal COCH, COCH,
Silver nitrate / Tollen's reagent (03) i 1) |
observation : Orange - Red ppt / sil ver mirror Br it
(03) Br k4)
I
(v) CH, — = CH = CH, —CH, — ¢=C — CHO
CH, CH,
) 10
a =CH—CH~CH,—CH=C-—H
" ‘f P 06
CH,
(v) cu,--f': -cu-cu,—cu,—?n— CH,=— CH,O0H
CH, CH, (06) ) () )]
(65 Marks)
A-2

Sadetpa Publishers

A/L'Chemistry - Answer' 2003 -April -



s (i) -2550x2 = ML o, 28115,
- 5100 = MBHY g0 2+(250)
- AH,*CO, = + 400 kJ mol*

Alterate Method

«250x 2
L cll +’"‘m +JN“,"' Hoﬂ' — 2c""~$0~q‘l

IN,, + SHy, + HCO, W

MAHACO, = -500-5100
~ a1 Co, = 400 k) mol* (

@(G)C, +HO, = CO, +H,, &S =18k

cumuum—o COM +21,0,, al1° =300k |

Co + 00— co,, AH? =400k
(3x5=1Smal

(A) x 2 gives
€, + 2,0, » 200, +2H,, _
8HS = 250K (D) -

(B) + (D) gives
CH,,+20,,42C ,+2H,0 ,— CO, A +2C0,, + 211, +2II
AH = -550K) (E)

(C)x 2 gives

AH,® = -300kJ (F)

(E) - (F) gives
(65 Murks)  CHap #COy, +2H0, = 2CO,, +2H,,+2110,
AI'=250k)  (G)

FARTB- ESSAY
Ir 2H0, - 21,0,
Answer two question only. Each question carries |5 marks. AH' = yKJ * (H)
(5) (2) (i) X =@0+yu (10 marks
(i) C1w+c-b CHg) Total (25 marks
(i) No'(g) +F,— NaF,, (i) In constrast ta the coal combusiion process.
(@) The two reactions in (iii) & (iv) are pant of a eycli
(iDH,, + _;_om.., 1,0, PrOCES3; No Aew stanting materials are required.
(6) Environmenta! contamination / pollution is minimal si
(iv7C +5 H,, + % Ny, +30,,- CHNO,, the process is cyclic. pollution is minimal since
2 (i) The source of ener i renew
gY (sunlight) i ol
(v) CH,, + 20,, - CO,, + 2!-!,0“ energy available fruofchm-:}_' )iss Shis borm
Sx6=
(3x6= cag %) (2x 10 = 20 marks)
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(1) 28032 = 150 ¢ 3800 o 21T v

(L))
40 =101 L ¢ §(-300)-2(:230)
1 MW\ = 1700 4 um-sf; .
'“r - M - a lm mo
2(',||,N,0..:3.‘.'ﬂ] N, #7C, ¢ €0, + 3,0,
ou
Sixds ‘I 3243004 2818,
UG, * S, 43N, ¢ 60, )
A, - 1500 = -500+2x-850
a“'lﬁ-v = <100k mol! %)
9 (@®)
() CaperimentA
T O 1012x10x8314x 10°
8.314x400 (7))
= 0.253 mol (%)
Sty the amount of N,0,(g) reactedis x mol, )
M0, ~» 4NO, 40,
(0.125 -x)mol +2xmol + 3 mol +0.125 mol =0.253 mol
S x = 0,002 g}
Experiment B
Toul
o °f'"°i“_'; o 1524x10'x8314x 107
8.314x400
"= 0.381 mol 0

Ssy the amount of N,0,(g) reacted is y mol,
(0.250 -yknol*!ymnlhi mol +0.129 mol = 0.381 mol @)

Assumptions !

| Cogesbehave ideally (1)
1l The averge raic over Ss corrosponds to the Initial
concentration of N,0, (g) (J)

(i) () P = CRT
(b) Increascin P Increases C

() As C increases the average distance between molecules
decreases OR (the number of collisions increases)

(d) The number of collisions in the favourable oriemation
increases.

{e) .. The rate of the reaction Increases

($x2=10)
L 1] m
(® (a) Reduction reactions
() Cu™, +2c - Cy, (5]
() 21L,0,+ 2c — H(g) +20i *
OR

U, +2e- WD)
The above reactions occur al the cathode. =
(i2H,0,, + 0, + 4c - 40 (3 bonus marks)

(iv) Cu™(sq)+e-» Cu’ (3 bonusmarks)

OR
Cut , +e— Cu,
Oxidatioa Reactions
0] cr,, = CLg)+ 2¢ (§)]

(i 2M0,- O, +4H' +de
OR g (£}
40H, —+2H0, +0,, +4c

Ly = 0004 (3)
' The above reactions occur at the anode, 5
(ii). Rate & [N,0,I (@ T o0
For a fixed volum system and a [ixed durstion _
of reaction. () ®O g - ‘l_z?ﬁl_ (02)
Eithet rate t reacted .
! ‘:}:’““" (a) SO, quum 1", + HST, (02)
smounireacied = K(N,0}° ) (PYHSQ e W'yt so:.{hq) (02)
For A, 10 &= I, +OIT 2
(A) 0002mol = k[0.125 mol /8314 dm'* n 1 ind o 1%
2 marks for
For B, citherAor B @ K.= (1,1 (1150,
(B)0.M04 mol = k[0.250mol8314 dm’}" @ K 50,1 @)
& (10, .,)
(Al L. .o w180y
N ,1,, .’, ::: B ke mso i (02)
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Mk, - O

TIXON

(2)

Y Due w equathon (a ) M of SO, (aq) I8 lese than that of
PUTe water OR SO, (aq) ls mocee achlie compannd o pure

wWater.

On seration SO, (r) i carried away.

Acvondingly equilibelum between SO, {ng) & SO,

Is shined to ten.

ﬁ;l.lso' wol decTeases the equation (a) Is also shifted to

I, ) decreases
oquation ([} ) negligible.

& PH increases on acration.

(2
)

(2)
t))
t)
Q)

@

G L Addition of 1ICVIINO, / named acld will drive

equilidrium (a) tothe left.
<~ [SO,)increases.

L. Addition of NaOH/Ca(OH)/ base

(a+)

will remove H*(aq). This drive equilibrium (a)

to right. :
Thus [SO,(sq] decreases

©O . _ PP

L

Gy
Ke- g

Since P = CRT

K= SR RT =kgT

R'

R - Gas constant
T - Kelvin Temperature

Assumption - Ideal gas behaviour.

- 2-09
= 15

(i) No. of moles of A reacted

& 0, =05 n=n =15 n, =63
Y Ny =10
' X, =0.135

X, =0.0S X, = 0.15

o o 2152015 5 5o
» 0.0

-4Sx10°Pa °

0+3)
®

(3)

&)
Q@

@

)
m

8
@)
(@

"
@

(3+2)

K=K,
RT

cl.!xlll'aIO'
= R34 300

- | EX {1

=

6.5

ap 3000 _ 62 0

4910 T

' “lﬂ - q'l {!

Iy =n,= (reacted)

2.,4, y...y -2"',-90"6" -2'6 §]
Ny =00 n
n =14 n,=06 =00 ()
05 06
X3 %=1 X" 9 0
K, ..g_-ff‘l’—-f- x 49x 10° ]
138x 10'Pa T (542
655
(v K,ora < Kpgro @
(138x10) @sx109 ). .
= Endothermic ® S
(v) Volume Initially increases as D is increased )
Then This volume decrenscs (3)
B reacts forming A as equilibrium s reached o)
eccording to LC principle
Finally reaches a constant volume at equilibrium ~_(2)
7 (a) (i) Solubility product of AgCl = (Ag", JICT | )
Minimum concentration of [Ag]] _ 1xIO"
required for AgCl precipitaion 0.01 (2)
= 10* mol dm®
(3+2)
Solubility product of Ag.CrO, = (Ag) [CO*. )
' )]
Minimum concentration [Ag’] required in the
solution for Ag,CrO, to just prudpinte[
= hixion]% (b))
0.01

=  10”mol dm? (3+2)

& AgClwill be precipatated first (10)
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(i Concentration of 1 In the sulutlon
when Ag,CrO, Just begins to precipliate

Ix 10w
BRNTY “

= 10 *mo) dm

M+
(lii)  Assumption
Addition of AgNO, solution docs not Increase
the volume of the halide solution
< (6
® (0 pHi= 321
pli= -logC, ~ (4)
Cye= 0.0036165 mol dm? (9)
. (0.0006168 -
L - Ix Io’l T — - o_
" (HA), 03302 ()]
IHA’ - o.m‘&]" - 1 .
- 100 0.03302 (2)
[IM“,.I = 0.057-00)8 = 0,019 v )]
e o 0038
K 0.019 4 -“—}

(i) 300 cm® 0.027 mo! dm NaOH

contains w 2927 mol NaOH ()
2
Thisrelclswith&;E mol of HA to
give 0027 mol of NaA (4)
2
= Concentration of HA left = F‘;’l - 2-%2]. 2
(2)
. = 0.030 (2)
Concentration of NaA = 0,027 (2)
IFHA in CHCL, is Y (2)
' Ke=2 - 2B-Y )
oY = 0.0l moldm?® (4+2)
#MA] = 003-001 = 0.02 @
-~ 'o-.l - JEJE:L - m
Lo - 0 g
Ca[H] 0 = 17.406x10°moldm®  (3+2)

“PH - 53.13 _ . (s)

L @

(i) Asumplions
I.  Concentraiion of dissnclated 1A small
compared to undissoclated 2)
Il. Concentration of A* |3 cqual 1o concentration
ol NaA (2)

(iv) (a) Make oq solution basie/ acidic
(b) Amine prescnt as free amine /(salt) and ackd
present a3 talt / {free acid)
(c) extract base/ (acid) with Ci ICl,
(d) evaporote CIICI, to obuain solid base / (acid)

(€) Make remaining aqueous solution / (fresh)
portion of aqucous solution acidic / (basic)

(N Amine present as salt / (free amine) and acid

present as frec acid/ (salt)
(®) extract with CHCI, -
(h) evaporation CHCL, 10 obtain acid / (base)

(2marksx B = 16)

. (@ thlmiono[ﬂ,inwubmnuhamicms& (5

<+ Greater solubility at lower temperatures (3)
<~ Artic stream contains more oxygen (5)
This is released when the stream reaches warmer climates
) (5)
PART C- ESSAY
% (o) () d-block 4]
@ v M
@[in1s* 2s* 2 IS 3P 48t 3
or
g0 48t
: M
(iv)V,0, .M
(v) As a catalyst in the Contact Process
CH,SO, Preparation) OR  as a catalyst
for the conversion of SO, to SO,
OR .
i) N9y 50,
S0, + air (0,) T). 0, Y
) 24 M

() (i) The compound that gives the smell of ammonia
OR decomposes without leaving a residue Is

(NH)),CO, (3)
The compound that turns black / silvery is
Az, 00, (3
The compound that does not undergo any
change is Na,CO, . )

A

(ii) Solutions that do not form a ppt when mixedare
dil HC1 & dil HSO,.

~.The other is PBNO,),

icepa Publishers ' s
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The Pt that distores on heating Iy pbUl, which is
formed when ai HCland PNNO,), are mixed.
The e formed when il 11,50, snd PWNO,), are
mined does noy disolve when heated
($x3)

lnnh:: salution that tums the blue Litmus paper red is
the ol'hn wo solutions. That which turns it back to
Bloe i Cl((')ll), The other is CII.COONII‘

Dr, made to react with hot cone Nagy),
Di, ¢ 6NaOH  =» SNale ¢ anl;r)' gy
Nalr0, Isalated by fractional erysuayy,,,

",
<
{

(if) Chemicals produced in the process
NaOH.CI, H,, Nacl, NaBr, NaBrO Br,

NaOH - Manufacture of Soap, paper sty
($x3) drugs, detergents
{hlﬂumlmhslhldomrmdm. e inki
. PPt when . Sterilize water for drinking purpa..
mixed are Na S0, solutions. c Bleaching powder manuacture
The other is the dil HCI solutions.
03 M NaSO, solution gives a vickly wi H . Synthesis of NH,, hydrogenation . Tty
osMHG it i A ' |
0.1 MNa S0, solution take a longer time NaCl - Manufacture of table salt, salting oy
- - rx
($x3) in soap industry, manufacture of N,
NaBr - Optical components (IR)
(€) () 2H,0, = 2H,0 +0, @ NaBrO, - Oxdizing agent, flour additive antifungy)
S () ©) 2x3=6) agent
(1) Sa™ = Sn*+ 2¢ : o Br, - Photography industry, manufacture of
. cthylene dibromide.
O, +2H + 24— 2HO drugs, to prepare
O, AT = (4 marks x 3 = |
(i) Ag,0 + 2H* + 2¢ — -
B = Ma>ho B i) Environmental
HO, = 0,+2H" +2¢ (L) (a) Climate (tcmp, less rain, more sunshine) ‘i
(b) Away from builtup arcas
(iv) Amountof H,0, in 100 cm’ of (€) halogens are toxic .
O.lmoldm® HO, . 0.1x100 A ( marks x 2 <
1000 Economic
= 0.01 mol (a) Cheap power
(b) transpon
Amount of Sn™ in 50 cm’ of 0.1 mol dm® (c) availability of labour
So* solution = 2—-:3"“%0— (d) demand for the product
(¢) cheap raw materials
=0003mol  (03) (f) Use of by products
1 mol of H,0, reacts with | mol of Sn* ) ® Proximity to sca -
. The amount of reacted with Sn* = Q.005 mol ) Total for 9 () §
.. The amount of H,0, remaining = 0.005 mol (2) o ’
I mol H,0, evolves | mol of O, @ (®) () zlmld:l; x contain Group | and 5o
. The amount of O, evolved = 0.003 (6)
(ii) Precipitate contains any one or more of the
Group 111 hydroxides ($e$
) (a) (i) Electrolysis of Sca water using the disphragm cell (i1, Liberated
]
(a+n Precipiate contains Fe"? ($
Gives Cl, gas, H, gas and NaOH (2x3) .
Cathode -Fe  anode Cor Tl (1+1) (iv) White precipitate is any one of the carbonates. .
Pas C, gas to binern ¥)) CaCO,, SrCO,, BaCO, or ZnCO, (2
ij liberated (or C" +2Br = 2CI' + Bfl) (l' (v) Yellow dei“tc is Mlo.
NaOH concentrated @) Thus elements A & B are Fe and Ba ﬂE
' q
e ——
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(@) (i Mgpd! 100,),. CalIC0,), O markax 2= 6)

() OaSO,, MeClLL (Omarksx 2~ )
(W form deposit / scales In hettles

form in sohible soaps / seam with soap

makes washin dilTicult. gives unpleasent taste

(Imarksx 2= 6E

(WHAYHCU,+ 1IC1 = €O, + 11,0 «Ccl

Amoudt of Na LO), in 250 Cm' af the sample

= 004 x 9
r D] (2
Amount of Na,CO, added 10 the water smnple

- -!-!- x 003
win

= 0.0 (2)

J. Amount of Na,CO, combined with CaSO, and

OR MgCl, which are responsible for permanent hardness
HCO, + H' = C0,+ 110 = 00007 - 00007
OR = 00002 2)
M(I1CO,), + 2HCl = MCL, + 2 +
(HEON  +2€0, + 21,0 Ience the concentration of CaSO, and MgCl,
(M = Ca Mp) (2) in the water sample - ooomx T
Amount of HCl used in the neutralization = OU0kmotcm 15
- %nl& Thus the permancnt hardness of the water sample
= 0.000x100x |0
= 0.00032 Q) = 100 %
> The amount of HCU, in 100 cm® of the
. water sample = 0,00032 @ Total for 9 (c) = (30)
Hence the amount of Mg™ and Ca™ responsible for the 0o (@) ()  Fe0, - haematite
temporary hardness in 100.0 cm® of the water sample FeCO, - siderite
0.00032 Fe,O, magnetite any two
FeS, - iron pyrites $x2 =10
- 000016 )
(i)  Coke(C). Limestone CaCO, Ax2 = 6
- Concentration of Ca* and Mg™ responsible for
- also produces heat to raise the temperature of
0.00016 the blast furmace limestone : to give the slag
= % 1000
Q2x =6
= 0.0016 mol dm* 2 ‘
m @ (iv) Coke.CO Qx2 = 4
Thus the temporary hardness of the water sample (v) upto 1000 °C (< 1000 *C)
= 0,0016x100x 10’ 3F'.',0, + CO = ZFC‘O‘ + COI
= 160 (2)
@ Fe,0, +CO -» 3IFeO +CO,
Fe,0, +3CO = 2Fc +1)CO
(B)C1S0, + Na,CO, -+ CaCO, ¥ + Na SO, @) ™ ¢ '
FeO+CO - Fe +CO,
Mgel, +Na,CO, - MgCO, ¥ + 2Nacl @) CaICO, - CaO +CO,
NaCO, + 2HCl =+ 2NaCl + CO, + HO Q) above 1000 °C (> 1000 °C)
§ = v0g CaO + SiO, —+CaSiO,
H - — R U
HCI required for the ncutralization = 740 S0, +2C = Si +200
= 0.00028 Q) Ca0 + ALO, — Ca(AlO),
- Amount of Na,CO, in 50 Cm’ of the sample C+COo,-» 200
0.00028 FeO +C - Fe +CO
2
- » any Treactions Tx 2= 14
0.00014 @ Correct appropriate temperature 2 x | =2
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W AN N ot SO el etton heat, st 7 olag
! 1INt -

nga) = u“ malky

ABY GV phenat tmalb ha e rolvmes on (hakelne)
mh ."ﬂlmr\.‘ i svi bl
I el b - o lethn

ey ethadene plyeolione phalate o ten line
T RN I L)

() hale Doe - aneinahen, eleciical (non comdin ting)
voinpanent, insnilato
bl « lures, Tobwes
te Moy« (nowstio &) bt hen ware
teny lene - (ke gleatile) ol = It

(R ITS WOYTS IO IS TR AT ST & WY

(h
(") &l cin, ]
|’ OR \ |
Co=an ¢ -«
I |
-ne oi- -, -
)]
(8)  phenol - formaldehyde (hakelite) )
() 2000} + 1P+ 6 "————p 2Y* MO 4],
6
OR (&)
Cr,0, + 11" < 16— 31, + 20" ¢ N0
I, + 2500 - 2"+ S0 ®
No ofmolesof 5,0,% = 0.1 x10°x 0.0
= Joxin? (4)
No of moles of |, liberated = % xJox10?
- 1.5 x10 (1)
No.of molesof CiQ, = i. x 010" x }
« Jloxlo (4)
Cuncentration of Cr0), = 1.0 lll’n.l%%'l
= (.04 mol din’ (612)
< Muss of PBCC), ppt = 1.0 x 107 x )2) g
- 0323 (4)
*. Mass of IS0, - 099.03% (W)

iy,

Hao l'“lllllf'lll' I""I“n iul- ¥
N U
' i
T AT RN Pe "
' o ¥
o antrattinn . S dain
TR
" .
|
f1
et ’: v seel In Hhie cab lattens, en l
. |- ]
pimbee of mwles ol €100, (R [ "
'
Hem e the ntamber ol wolesol Crth
S seted
e
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