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S, 0 (Axd~ 18
et uns (:Nj (305 “9nt ardation valency
1214 (14} (26) 1 (3R 5 (5032 Arem number
p 5
s (1181 (N2 (19) 4 (5132 :' ‘42 T lt4xd= 16)
(4) 2 (16) 3 (28) 2 WS (11 —»
M3 0Ny @9 “ant - sn2 1 (a) () Mn* +3HO—3 MnOr, + BH ¢ 5¢ o%)
(64 (1B 4 (30 1 (42) 4 (54)5 PLO, +4H" +2c = Pt + 2H,0 “:'
- LLv S
(NS o 301 492 (591 (ii) Mn* : PbO, = 2:3 !
(0%
(8} 1 (202 (323 (444 (56)3or4 (b) 128 g CoC ,0,—>100g CaCO,
. \ ed. mass of reacted
%3 Zns (33)2 (45)3 (573 Ifxg of CaC,0, |algdgﬂmgﬂi (05)
(Im2  @s (3)3ors (46)a4  (SB)3 (e sy e Oslate 'y 100(2-x)g carbonatc
ani (23)3 (35)4 (ani (595 100 (201 pL3 0%
-x -
(12)3 24) 3 (36)3 (48) 4 (60) 4 v 1.78-x = -—]-[Ig——g
PARTA - STRUCTURED ESSAY S TR TO g}; (10)
Answer all four questions. Each question carries 10 marks o ‘ OR
0 (8) pus Mass of CO liberated = 2.00-1.78 = 0228 {é;
ned Numberof COmales = (.22 mol
A A 28
n=3 2 : Mass of CaC,0, decomposed = 9,_22_;'.12 =101g (3
, Mass of CaC,0, undecomposed = 2-1.01=059g Qlg  (5)
ne= E
B B B ©) (0 B, =X, (02}
. J i S P, = (I:X,)P°, (03)
Figure I P, =P, +P, (02)
a X, P+ (1-X,)P, (02)
AL AA B B, 5 .
l l I‘ _I l Assumplion - Vapour phase behaves as an ideal gas. (03)
Do [L -
(i) Each Correct arrow 6x2 = (I12) "
(i) Each Correct label 6x2 = (1) P .
(#iI) increasc (6)
(b) (i) L isNitrogen (N) (%) - P,
M is Phosphorus (P) (5) 0 0.5 1.0 0 0.5 1.0
xa_’ x“‘
(i}  ammonia Chloric (1) acid Diawing 3 straight lines  3x1 =3  Drawing 3 curves with slight
from LCY, or or _ curvalure downwards  3x1=3
ammoenium hydroxide hypochlorous acid Labelling 2 straight lines  3xt =3  Labelling 3 curves xl=3
(%) () Masking P, and P, 2x1=2  MakingP and P, 21 =2
hydrochloric acid phesphoric (11) acid If P is on same level as 1, —> 2 marks
from MCY, or y } or , i Il 1, is on same level as P, —2 marks
osphorous ac
bydrogen chioride (ortho) P:IS:P orou Total =-® marks
(5

(i) increase, external, atmospheric,,
B, AR

NCI+ 414,0 = NH,0li + 310CI OR negative, lower, higher 9x2=18
4+ IH0— NIL + 3HOCI (4) : :
NCl,* 3H, " . 3. {a) Either 4« formyl-4- methyl -S-hexenoic acid
PCl 4 30— POH),+ IHC {4) O d-Tormyl - 4. methylhex <5 « cnoie neid
ok ark
(1,P0,) (b) relutive molecular mass of y = 90 =

percentage of C = -:J% X 100 = 40%
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percentage of H = %x 100 = 6.7% PART B - ESSAY

= 5.(a) (i) Equal volumes of gases at the same temperaturc and same
pesceniegs of O %" 100 =33.3% 15 mirks pressure contain cqual numbers of molecules  (10)
The Law applies 1o
(c) (l)Nuclco hili
(i) H Siiesidibon g;s; Either  [Ideal Gas Sysiems
(iii) Electrophile 5) OR Perfect Gas Systems
(iv) SP 1o S (5+5) OR Gases obeying ideal gas cquation
(5 +5) ) OR Gases obeying PV =nRT
0 ___ coH | OR Gases obeying Gas Laws
Nit, i OR Gases obeying Boyle and Charles Law
o5 -
i i slf’@ (i) ForgasA, PV, = —;mN C; (4)
PCLy/satt _
s DS,CI' 19) (|:.' o Forgas B, P,V, = -}-m N, Co? 1)
"o
@ At the same pressure and volume for A and B.
ot |5 -imNE’ = -;-m'N.C“
® -
(i3] OM 5 sothot m,N,C! = m,N,Cl ()
5|@ o MgCl 5 _— 5t Also lh’c same l:cmpcl'.llul'l‘c l__: ’
"L" - O 'i" m, ("A -:'-I'I!'I.C‘ {B}
4, (a) (5 Ex5=40 So that N.= N, (20)
‘ Na/cthanol
. MNaBIi P+B . PV 4)
ananc-nOuia, [ ® nr+l’B:=© ®On= =
o . (5) 2 3
(5) @ /HC = O/ N 8.314 ) mol'K/(300K)
om = 4 00.9 mol 4)
« HC=T Na*
? ) (i) n,= (1 x INm?)(10m’)
CH,CH,CHl—=C—CH, (4 oo CHCHCH, -Ca O 8.314) mol'K" (400K) @
H30, = 300.7 mol (4)
¥ e (iii) n, + 0, =701.6 mol (242)
4. (b} r——=—73 r—s.=0 (ivyP,=P (8)
e A B
II »Omo; O IT : n,RT, = nRT
mm A A |t ]
cncrgyl SP | ene ——=-va _—V.
LZS — J [ | 5 (701.6-n,) 400K = n, x 300K
CagcA :Ground Sialc  Cage B :State of hybridisation 10m’ Sm? (4) .
ofcarbonatom of carbon atom in CH : 4(701.6n) = 6n,
(i) () P 3) (19) H = 280.6mol
(M SP  (3) enice fy = 250.6mo 4)
O . P, = (280.6mol) (8.314] mol"K-) (300K)’
L€M) |Com pound Structural formuls $m?
d o fé:;’ S‘:; CH CH, (8) = 1.40x 10°Nm? 4)
M - - =
Q £H, CH, ® (v) Mole fracton of ethene in A = Total number of cthene moles
CH,-CH-CH,-CH=CH, Sl 40'50531 number ufmolesm}
R H, - CH, - Cl, (8) 016 . 4)
CH, - CH- CH- = CH, pr&ipmnofdu:hA-(mgﬁm' ) x (Tt Pressuere)
S H, CH -1
? LA s 70163:“:10’?4:11 4)
CH,- CH-CH, - CH,-CH, (6) - Bx 10*Nm? @)
Geometrical Isomer 1 Geometrical Isomer Il ‘ (16 marks)
CH,CH, H CH, CH, CH, () ) PH= -log C,/moldm"*
>”'f“<c c,}" -?"ﬂ Rt el ©)
CH 3 H :
Sadeepa Publishers
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. - B
(ii) HA,, == H° +A ", (b) (i) Standard EMF o P':e-:na '-"é';
s
K = [H'(sQ))}{A"(2q)] Or= Epa - Eus
HA(aq)] ) Sundard EMF = -0126-1 237V -
)= A" @ - 2244 Y
U3
V. i = omotdmy @ (i) Mg, s M2 oy s 1PV e 7Y J
10-'mol dm” e "
= 0.1 mol dm” (4) (iii) Cathode (4) - PV g (15
S ® pocte € MBI s
(i) HA moles in aq layer (initially) =05 x 100 [correct identification of otow 522 1)
1000 ] (all reaction correct &5 sho
HA moles in aq layer (finally) =0.1x 100 (2) -03 4x3~012
1000 © @ xq.og;x‘-OJ:X,
HA moles in organic layer = 0,05 - 0.0] = 0.04 mol
. -+ [HAJorg - 9-5% x1000 (4 (ii) K,-p,n;g (4
P, xPy
- @ P =02P = P f4j
. . ’ rj = 03P -P .
(iv)P. coeflecient = C,, (o) (3) ~ K, -gi:’, :___.331’; - > - (4
=g 4) O0C
ok Cun () 68 X, =02; Hemee.X,=03; Xo=03
Cyn (0TB)
=(.125
® (iv) Mole fractions (concentrations)of products bave 2
(v) Degree of dissociation « in the aqueous layer increased from 200 to 400 °C 5 (Zj
Therefore reaction is endothermi
(Catdue . Enthalphry change is positive 4
o« =
- I(E‘H:lﬁrdm‘ g,: (v) Le Chatelier's Principle (4)
“OlImol dm™ (vi)Notﬁmmmemqnﬂhnddrequﬂmm
= 0.001 (2) (%)
5 (C) Total @)marks. 6 (C) Torz! @)rmasis
6 (a) (i) Ag, C.:'Om #Zh.g‘w-l- CrO] (3) 7. (a) (i) Heat Liberated
= K 5
K =[Ag'(aq)P(CrO* ] - lﬂéﬂ 104’ (1000kgm™*){ S000Tkg ' K][8K] :si
[Ag,CrO, (3

[A Cro.:sg;] u:;:]cnasnmnm 3 (&) Either Na, CO, + 2HCl —»INzCl + H,0 + CO,

g:[ﬁ&.,]'[ > 3) Or 0.025 mol Na,CO, {s)wqux.rcsOOSmDIHC!for
complete reaction (5)
(ii) Lnsolubillty of Ag,CrO (s} in water = s mol dmr? But amount of HCl present = 3 x 25 = 0.075mol

s AR =25 (4) 1000 (5
[CrO*, = s (2) Enthalpy of Neutralisztion per mole of

- K, = (25)Fs (4) HClreacted = -1KJ (5

. § = 10 moldm® 6) 0.05mol
. ® - =20d (5)
Assum)| N i
(i) Let solubility of Ag,CrO,(s) in AgNo, Solution AsSumption : Neglecting the enthalphy of solution
= x mol dm? . . )

- [AE', ) = (02 + 2x) mol dm? o enthalphy change of the solution/ dissolution of Na,CO,(s)
[CrO*faq)] = x (iii} using thermochemical cycle : (5)
K.Ag,CrO,- (0.2 + 2x)x 4) -&

Since X <<<<02 2) 2HQ + 2NaHCO. 258 W . _
- K, £2004x (2) It Dud NaCo,, + H,0,,+cCo, -+ 2HQO

Hence.x = Apg - 2X 255

Molar mass of of Ag,CrO (s) =332 g mol-1 2) i S K 22X MK
Solubility of Ag,CrO(s) = 1332 x 500 ”4 x 10" Jl in Zhadw +2H10m+2m (10) -
M{‘-w - _51 KJ o .'
. -lﬁﬁxlﬂ*" (6) S AH =1y (5
A-3 (5)
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OR using Enthalphy Dingram ; ' Ench level with renctanta - Imarks x 6 = (18)

2NatCO, - + 2HClaq) Ench enthalpy valucs - 2 marks x 6= (12)
. AYTK] =89+ 172 x 244 + 418 - 349 + Al ", KJ
: Al ~ aHY = <717 KJ mal* (10}
TXEIN No,00, + 211C),+ CO, +11,0 v
i . {c) (i} A (terminal)'O’ atom of O, moleculc must collide with the
Sl (15) N atom of NO malccule. ((‘)
¥ 2NeCl(ng) + 200, )+ M0, The colliding molccules must have the necessary activati 4]
AH® - 40K = -2x25.5K) - encrgy‘ hctwccnilhcm
SOAH =KD (5) (i) Establish catalytic feature by
Or By algebraic manipulation « preparing a solution containing a known
N concentration of Ol ions. 2)
aHCo, , +2HA,— 2Nacl,, +2C0,, + 21,0, « adding a known volume of this solution to an
N AN . = .51 k] Ay (5 aqucous solution of H,0, (3)
3,00, ,,+2HCl, , — 2Nacl _+ €O, + H0,, « after allowing the reaction to go to completion. show that
. AH® - =40 k] m (5) the amount of OH- remains unchanged by titrating with a
Subtracting (B} from (A) gives (5) standard selution of 1C1 methyl orange /red indicator
2NaHCO, | -Na,CO,, — CO,(g)+H,0,, (10)
. aH' =]l kJ .
Rgulmd Enmn[phy Change = - 11KJ (3) (i) Rate o amount of Br, formed dm”s" (5)
(b) Algebraic Manipulation -, amount of Br, formed dm’s" a [Br]* [BrO," [H'} 4
Bo® 12Ch, —> KOl atfy= 437 ) K [Br]* [BrO,Y [H']
= rl* - Yz
K, .—r K, AH®, = +89kJ (B) ) .
172CL, —> Cli))  AH%=+12x244kJ (C) :'ig“ :$ - : LO;]“I“UO]‘ [0'20‘:)“? lg':;’;}: -
Kg —> Kyte ay=+isd (D) A0x 10% _ 0010 [0:200F [0.300)
Clig)+e —> CI, AH®, = -349 (E) Lox=1 (2)
5x3=(15)
Adding (B).(C), (D) and (E) gives 9.60x 10*  k[0.020] [0400) [0.200)"
(K),,+12CL +K(gHCl(gyte — K+ Cl +K* +CI‘ 240x10*  k[0.020] [0.400F [0.100) (5)
AHP = 489 + 122+ 418 - 349K) s @
ie K +lrc,, — K +Cl AH® = +280kJ (F) B _
' W o N 1»‘2;:” 58 om0t 960x 104  k[0.040] [0.200] [0.200]
e Ko 30, —> K, +12Cl,, AH°=-230d (G) 9.6x10°  k[0.020] [0.400]y [D.200)" - 3)
Adding (A) to (G) gives (135) 1\
K-, +Ch,—» KCl, AH°=437-280=-T17k] (H) = (3’) 2)
‘Standard Lattice Enthalphy of KCI(s) = =717 KJmol" (10) S @
OR using the Thermochemical cycle. - PART C - ESSAY
AP, . o
Ko+ 13Chgreri—> Ky Cly - 8 () Ist, 26 2%, 357, 3P%, 36, 4¢*
(@12 x aH? TAH"L : OR
an o e aH%, | cr, +K°, ' Is?, 257, 2P%, 35, 3P4, 45, 3d° (10)
(B) (E) . '
; 5 T 53 =15) (i) +2 and +3 2% 5=(10)
“ aH, '
AH? = .f_mo +AH+ AH + 12 x AHS, +AH',, (10) .
-437-89+ 418+ AH® '+ 1/2x 244 - 349 G ety o - Ok OB ;: OF
= . -1 add add add pass
AHY, | 717K mol* - (10) Reagent| \m.ons| K Feiony| Korecay| 2cidified | dit | HsS
OR using the enthalpy diagram, ' 1 KMnO, | NaOH
C K"‘ + CT +2 No White Blue PP'J' decolonized green No
AH’= 418KJ - (E) | N (-:1:491(.] Change PRL colour ppt Change
K,*Cl, +3 red | Bleppy| No No | brownish{ White
‘{C) . colour colour ppt Change ppt PRt
L
MT” 172 x244KJ K, + I.’ZClm
TE) Any onc of the above six reagents (3)
AH'= 89k + 1201 Any one relevent correct observation (5)
- ' £ 1)) AH'L .
AHv= 437K)| (A) \
v KCl, A I
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Elther 4]}
b) (i
‘}i, ¥ !lzu i "q.
e e 0}
- ook ‘N
tIh tClt 1
2x10-20
(i) ClO, = tetrnhednl { (IJ]
P, = pyramidal (10)
(<) (1Y [CoCI(NI,),IDr, or [Co(NIL,),CI|Dr, (10)
(il) Potassium iron (11) hexacynnoferrate (1)
OR iron (11} potassium hexacyanoferrate (11) (10)
(dM=Cu (10)
(i) Cu™+ H0 —— [CuCH,0),]" (3)

(i) [Cu(H,0),)** + NH,—— [Cu(NIL)),]* OR
[Cu(NI1),(11,0),)"

(3

(iii) Cu™ + HCl ——y [CuCl (%)
(V) [CuCL}" + H,0— [Cu(H,0),]" oR

[Cu(H,0))" + HS —— CuS (%)

(¢) Cr'* add NH,Cl+NH,OH OR NH,OH —agreenish ppt
OR Heat with NaOH +H,0, — ycllow/greenish ycllow/
yellow green colouration

OR add H,0, +acid — bluc colouration

Any one of the above tests ()
correct relevant observation, ()]
Zn"

Warm with NaOH, filter and then acidify
filtrate gradually —— while ppt

OR Warm with NaOH, filter and pass H,S through
the filterrate —— white ppt

Ni*

Add (NH,OH) + dimethyl glyoxime —3 red(pint) ppt
OR Add (NH,Cl) + NH,OH (ammonia)

Filter & pass H,S through the filterate — black ppt

@)

(4+3)
(f) Since O is more electronegative than S, B )]
O-H bond is more polar than S-H bond (3)

There is hydrogen bonding in H,0 but not in H,S
OR There is stronger hydrogen bonding in H,0 than H,S (4)

9. (@ () C,+H,S—22HCI+S
5H,S + 2MnO, + 61’ — 55 + 2Mn™ 8H,0
3H,S + Cr,0,> + 8H"—35 + 2Cr TH,0
2H,S + 30,—*2H,0+ 250, (5

(ii) LS + 2Na—2 Na,$ + H, OR 2H,S +2Na—» 2NaHS + H, (5)

(iii) 3CvO + 2NH, —> ICu+N,+3H0  (5)
(iv) 2Na + 2NH, ——»2NaNH, + H, ()

u,c?: <H
—CH, CH—
Cis

e H CH
o M
~1,C H

Trans (12)

-

(1) Cis from )

() Cla from (4) colled or [rregular (4) and therefore easily
atretchable. N

(v) any two of the following
mare heat resistant
higher strength/hardness

abrasive resiatant
controls clasticity

high oll resistance. 2xd-}
(v) formatlon of sulphur cross - links ()
(c) 11,80, 2C11,COONa—>2Cl 1,COOH + 2Nn,5(?,+ .
OR 2!!‘+Sa",+2CII,(ID+2NHICH,CODH+2Na {;}
Amount of CH,COONa that reacts with 11,50,
present = 2x0.2x 50 ol B
1009 ith [,SO
i i th =
Amount of CH . COONa remaining after reaction Wi ¢ 2 “a
Amountof C! E:COONa (initial) - amount of Cl I,COONI:I {rca:!c{dz ;}
- [0.8.1: 50 04x 50] mol "
= C;.4 x 50 mol
in final (4)

Amount of CH,COOH formed and present
reaction mixture = [0.4 x SUJ mol
1000

r because it contains a mixture

lution is a butte
The resultant solution 1 strong base.  (5)

of a weak acid and the salt of the acid with

(d) (i) Either  Fe + H,SO,—> FeSO, + H,
Fe+2H—> Fe* +H, (5

OR

Fe,0, + 3H,50,—>Fe, (S0,), +3H,0 (10)

(ii) SFe® +KMnO, + 8H'—5Fe” + Mn¥* +K* +4H,0  (10)

OR SFe’, KMnOr, + 8H'—> SFc* +Mn™ +2H,0

OR

SFet—p SFe* + S¢ (5)

MnO, + BH" + Se—sp Mn* + 4H,0 5
OR

10FS" + 2KMnO, + 18H,50,— 5Fe,(SO,), +2MnSO,
+K,S0,+8H,0 +20H"

(10)

(iii) Amount of KMnO, reacted =25x0.02 mol
1000 0))

Amount of Fe** present =25x0.02x 5 mol
1000 (4)

Mass of pure Fe present in 0.30 g of
corroded iron nail. =25x 0.1 x 56g

1000 O)
Mass of Fe,0, present as rust in
corroded iron nail = (0.30-25x0.1 x56)g

1000 (4)
=0.30-0.14=0.16g

. Moles of Fe present as rust in

corroded iron nail = 2x016
160 4
~» Mass of Fe present as rust in
corroded iron nail ={2x0.16x 56) g :
160 4)

.'. Mass of uncorroded iron nail =

[2x0.16x55+ 25x0.1x 56

160 oo 48 @
=(0.112 +0.14) g
=0.252g (7

9d - (60 Marks)
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AR
(0 Denitleial t?t:ﬂlﬂ'lm“ (Anialey are destroved, Therefoge,
natural eguilifeium of ihe Moo stem Is dedrn sl
OR Chemcals ae toxide to beneilcial .
. tuganiams, There
benethiial vrpanismis are destong e ¥ iees e
(Y vtenia  (Micrno-omganiomed Iy (he witer boulles e

incrvaren. Therefore, ong gen requived |y
. v Ahe water bodles
e the growth of algac (mlenplanie) s destioy eil,

OR Food chain (s destroved,

(i) Tanic chemicats enter the human body thromgh air (wister/
ﬁh‘\!l ]‘h\'i‘l‘f\‘l’f. discase (d f‘ﬂ'l‘“ 1 (7] t\““l‘.‘“l hl‘i“ﬂ\

(W) Break-down products such as halogenns NOL GO NLO, en-
ter the atmosphere, ) !
Therefore, the Orone layer it afMected (destmyed)

(¥} Addad chemicals lead 1w soll degradation (Acldifieation).
Therefore, prstuctivity of the land is affected.

Couse of Pollution - S marks eachx 3

Efect due to couse « Smarkseachx 3 (A0 marka)
(B) (D S+ OS50, (»
3S0.+0 Catalvst »2
77 hightemp S0, )
Identifving the catalyst V,0,
Identitying the temperature 450°C } (5)
S0, + O —H 50, [§3]
OR
SO, + conc. H SO,—-H,3.0,
H=S,0, + !110——1-21!.50‘
(ii) SO, + H,0—H,S0, (3
0, + 2]-[=SO,—|52H,SO‘ R (5)

(iii) CaC0,.MgCO, + 2H'—p Ca®* + Mg + 2HCO,
OR CaCO,.MgCO, + H,S0;—» Ca?, Mg™ +2HCO', + SO¥,

(10)
_ and
CaCO0,.MgCO, + 4H —» Ca™ + Mg"* +2H,0+ 200,
3
{iv) Concentration of Ca* and Mg®* in ground water
increases. . Hardness of ground waler increuses. {3 +2)

(v) Ground water will be hardwater. More soap is required for -

washing. Deposition of CaCO, (scales) when water is’
boiled. (2x5=10)

Total 60 marks

(c) (i) (NH,),SO, + 2NaOll —» 2NH, + Ny SO, + 2H,0

(3)
NH,CONH, + 2NaOH—>2NH, +Nu,CO, (10)

(ii) (N11,), SO, + 21INO,—»2NH,NO, + H,50,
BaCl, + H,SO, — BaSO, + 2HCl (5
OR
BaCl, + (NH,), SO,—* BaSO, + 2NI1,C

From renctlon (ii)
Either 233 g () mole) of BaSO, arises from | mole of (NH,),SO,
or 0.233g BaSO, urises from 0.001 mol (N11,),50, (5)

100 cm?’ of liquid feniliser cuntalning 0.001 mol (NH,),50,
will require 0.002 mol of NuOH for complele renction of
(NH,),S0, (5)

Amount of NaOLL that reacts with the ures In 1em of Tyl
feriiliser s
o ol ameorunt of NaOIL reacted « NaOLL et with (NI 50D, L

= DR g ol

HHO (N

w0 00a el (h]]
Amount of urea bn 100cm* fertiliver = 1 x 0006 = 0y mal "
2 %)

o Councentration of (N11,),50, In Tl Fertitiser

= 0,001 x 100

o

= (.01 moldm? (8]}
o Coneentratlon of urea bn Hould Fertillser

_ 0,003 x 1000

i
= 0,01 mol dm? %

Total= 60 marks

EM AL SCIENCE
@telegram

Sadeepa Publishers

A-6 A/L'Chemistry - Answer' 2000 -Aug']



