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PARTA-STRUCTURED ESSAY

Answer all four questions. Each question carries 10 marks

(ol () (0 157 257 2p" 35T 3pt3d™ astap’
4 fn) + 3 +5
Gt As, O and As 0,

or As, 0 and As.{]‘"

(3)
(5) + (5)
(5) + (5

{u) =25 morks

--,.—ﬁ,l.-!ll-f__d-rﬁd-_ .

e

l

{C) Ultra-Violet

Brs n= | -
(A Infra - red
Paschen

(B3} Visible
Balmer 1

Names of
Series o I

9x(3)=27

-

fey (Y = 8 (sulphur) Z=0(Oxygen) (10)+(10)
(i) Y7, = Angular/ V- shaped Y2, = Trigonal planar

(5+5)

(18)

(d) =|nurl-:5

(4)+(4)

e

i {dy C= ¥ <A=<B

e -

W21 4a) (1) FeO, Fe0,
{ii} Mn[’_i‘ + §H® +3 Fe** = 5Fe™ + Mn" 411}0
OR MnO = SFe
Amount of MnOr, reacted = 20.0 x 0.1
1000
=2.0x 107 mol

12)

it s Rl

]

The Amount of FeQ (Fe?') =5 x 2.0x 107 mol
= 1.0 x 10 mol
= 0.01 mol
mass of Fe,0, 8¢ (232) =0.01x232g= 2.32g
- mass of Fe O, =5 52g-232g=32p
Amount of Fe O, (160) = 3. 20
160
Fe O, Fe0,= 0.02: 0.01
=7 ]

(4)

L i L

(4)

(4)
=102 mol (4)

Molar ratio =
{4)

{iti) lron from Fe 0, = 002 mol x 112g mol"

=2 Mg (4]
fron from Fe O, = 001 mol x 1R g maol
N T (4
Total from § 52p of mixture of Fe O, Fe 0},
- '|_ l'fz r
tron from| 0 kg of mixture 2 28 . 1000 (4)
5 52g
Ti0g (4)
—

ia) @__ljmmk:-

(1 1H
i ® e g
- E
i
" :
3 El
- —
0 I
mole fraction of [ riode fractson of F maole frachun of F
(M x 6= (1K)
Ayx 3 = (I8)
(36
({1}] (13, (10, (1113 - Award 14 marks for all candidates
{h) = 50 muarks
i) (&) (1) C 11 N 'l
556 62 Lo 274 (4x01)
120 1.0 140 355
4.6 6.2 077 (77 tdxinl)
46/077 6077 0TIT0OTT 0TIMOTT
6 8 1 I (4x0l)
C. HNCI (4)
N i . 5
{ii} No. of mol of NaOH mol 04x25 0.01 ”
1000
0.01 mol of NaOH = 001 molol A (4)
0.01 mol of A 130g
ol molefl A = .30 ¢ = 130g
0.1 ) (4)
Relntive molar mass 130 4)
() M(C, H, NCH 129.5 (4)
molecular formutaof A = C_H, NCI (4)

C HN=NCI
(CHN, Ch)
(CHNCH

s C HN = N~ OH/ONT
(C HNH_HCI
(C,HNH.CD

C,HN,-O- OHONg

21N = NG
A B c
103) (05) (03]
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(b)

(04)

Q

(05}

ail
I
O T,

1O o
1 1,50,

L LA,

[

i

04)

CH=CHL

(0s)

4{a).

[STASTH

(04)

(03)

I CH,CHO
T &l iSO,

oF
1,0

Q,r:n-cu,

nl
Hg"t NOH,

(b} = 49 marks

IE{JEE-FCII-CH‘

Eﬁ,{:t-ilcmcﬂ

A

B

CH
’“:,C = CH
' en,

|

l o 1 CH
CH,C:CCH: —l LCH!CHICECH ’H"‘C = CHBr
e
D E CH,

CH,C=CH

X

?
CH,C

Y

4- Hydroxy -4- methylpentan - 2« g,
OR

(4 - Hydroxy -4- methyl - 2 - pentanong;

(5) (a) (i) dNH, 450, —>4NO, 4{:11!(:.“'
£Ag
(i) ANH, () + 50,g) 20 “‘m..,'*ﬁli,&-
A(-46KImol) 4 i‘}ﬂklm .-
AN _ m.numﬂ il
2N, 6, - S0,
3 equations x 03 marks = 0% {inthe L'g,fclcmh ?
3values (L+ 1) marks = U6 relationship)
15 marks p
A" =-4mol (-46 Kimol"} + 4mal (90 KJmol*) |
+omol (-242 KJmal'!) ,
= (+184+360 - 1452) KJ =
= -908K)
A cinative approch |
(D)N(g) + 3H,(g) > 2NH (g) A= 2 -46KImgl
2)Nfp)+ 0z} —> INC(g) A = 2 (90K Imal
(3) 2118 + O,(g) = 2H,0(g) A= 2 2420 A

3 equations x 03 marks (9)
Ivalues x (1 + 1)y marks (6)

2x(2-2x(H+3x(3)
INH,(g) + 50,{g) => 4NO(g) + 6H,0(g)

by (i) & x 06 (a) = 36 marks AH" = 2 x 2 mol (90K Jmal') -2 x 2mol (- 1.611]:1101"
i I Q R 5 3x2 mol (-242K Imol ") /
Resctant Reagents | Achve speciss Muyor product’s =908 KJ
‘P |conc HNO, NO; OR | 9" (3)
! o Conc. H,S0, NO" HSO, O\m con (3) Alternative approch 11
(asinen) ::J;N’Qll {3) AH'= 4 AH' (NO, g) + 6AH", (NIL.g)- 5 AP l
o cHa Cil- OR | on pis ) 4erms x 3 inarks
" AIC, CH," AICI, ¢ o, ey =4 mol (90K Jmol") + 6mol (242K Jmol) =1 mol( HJ
& (3) First 3 terms x (2 + 1y marks -
= - 908 KJ H
CH, Br,. FeBr, | Brr OR | cn, rH, (1) Total Tor nurt (i) =5 e
i 0 Br Fedr, [? O.u. (3) al Tor part (i) = 25 m
(3) , _‘
COCH, BF. OR E}-;-C'lﬂi.Cli(.‘O'(Nn" )N, () +0,(0) > 2NO (&) AR _’[9“” y
CH H_ | NaBH ' el
UICO(JH = H 1cih: l Jl-m (3) This reaction (Reaction 1 15 cndothermic, and th
v CH,CH-CH,CH,COOH (3) Reaction (11) is exothermic _.1
o OR Reaction (11) is more likely 10 roduce N A8
/_J } CH,COCH,CH,COMNa) e Sl Ol
CH Cl ci =
Vexcess | sunlighs CH,CI - .Tuml i.nr part (iii)
Fotal for 3 (a)=40
(b}i) = 39 marks
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(b))

AlR) == Big) + Clg)
2.0

Inally 10 1.0mol i3
A equihibaum 1.6 1.2 1.6 mol (k)]
C Aot reacted!
Janal 0.4 0.2 (.6 mol (3

Dt deduction of wmeunts reacted or formed bs also
accepiable and {09) marks should be awarded.

fhe whole number rmtio or

' Note

st liemetry 2 1 1 (3
Iatanced equation
TAlnl == B+ 3C (g) (3

Total for part (i) = 15 marks

B 1C )
(A ()f

(3)

TR
Totl for part (i) = 3 marks
g Kp = Re (BT OR Kp=Ke (RT)?
[B(g)] [Cig))’
[Ace) T

.." Apped b 1ATIMNL6mol/ 4. 157 dm?) (B3 14 mol ' K x 500K Y
(1.6 mol/4.157 dm’y

Ok Kp (3)

ol

Sterms x (02 + (01) marks (15)
= #2x 107 )7 dm™* (2+1)
sl w2y o T0E Pmt
= 0l 1 et or NP mt (2+1)

; r* A-jtm-m]_[:\ & ;Jppmuch
_l : pv - el or P=nRT/V (3)
e p (hd mob) ( 8.314 mol? K'Y (500k)
J A 157 % 107 m?!
Jrerms x (1 + 1) marks (8)
po= A4~ 10"Pa (1+1)
posP?
hp = {3}
moi .6 mol
L 44“0*?3]['4 Xidx]l]"l’n]
16 mul . ’
Tim X4.dx 10 Pa]
Jlerms X {l + 1) marks (8)
Kp = 1.92x 10% Pa* (1+1)

Total for part (iii) = 24 marks

[‘\]f\ W TODK = 5.1 x 107 Pa?
K, has increased with § increasing lemperature (4)
I-le.mmn is not exothermic (OR endothermic) 4)
Total for part (iv) = 8 marks
Total for pant 5 (b) = 50 marks

() ) X(g)+ V(g == 222
Initaally 2 2 mol (2)
Atequilibrium 2-x 2 X mel (2)

where v = amount of X {g) reacted = amount ol Y () reacted
-X)+ Ix =4

Toutl no. of mol at equilibrium = (2 -x) +(2
(2)

IFastial poessures al eqjilibrium
. 2oX aLm {p = totul ’"m't“ + b
P ) =5 P of the system)
n, (g)= %:.E p atm a1
C gy ___ZK P ntm i+ h
‘ a4
1 (2)
p,(g)
ple)p, ()
3
X
(_ P "l") (2)
Ko -
[y wn] [2 pn]
(Zx i (2)
- (3)
(2 ) (2)
T
L
2-x
=4-2
5 4 (4}
x=1
. mol of x at equilibrivm =2 -x = | (2)
mol of y at equilibrium =2-x =1 (2)
mol of Z at equilibrium=2x =2 (2)

1. PV =nRT

P =dmol

Total for part (1) = 30 marks
nRT

OR P= V i

x 8.314 JK* mol” x 500K (2)

6, 628 % 107 m'

No marks if the value or the unit of any quantity is wrong

=1 x 10* Nm? (r=1
Total for part (11} = 06 miurks
I Xig)+ Yig) == 2g)
Iritially 2 2 —  mol
Equilibrium 1 I 2 mol
added - — 1 muol
New lnitial 1 1 3 mol (2)
New LEguilibrium 1+ x/2 1+x/2 J-x mol (2)
P (e)
Kp R ey
Pl2)p, (&)
2
[BE—N:I1 alm]
1. g e (2)
1+ 1+3
[ 3 r mrn] [ 3 Pnlrn]
3x 1¢
1+12]
Jx ] ()
[Fa] -4
2|
R 1 (4)
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Alternative approcly
N {g} 4 Y[g} —-—.‘_A.,-. L‘llgfl

\pproach | 1 +x  1+x 32X mol
x= 14
OR
Approach 11 1=-x/2 1-x72 3+ xmol
x= =112
OR
Approach 111 1-x l-x J+2x mol
x=-1/4
Maximum marks (10)
" molof x at equilibrium = $/4 (2)
mol of y ut equilibrium = 54 (2)
mol of Z ot equilibrium = 5/2 (2)

Total for part (ii) = 18 marks

(it} No. of mol of both Y and Z is increased by one
But the equilibrium constant expression has a square

term for 7 (2)
Increase in the no. of mol of Z has a stron ger eflect
on equilibrium constant expression (2)

According to the he Chatlier Principle, the
equilibrium will shift 1o the lefi (2)

Total for part (iii) = 06 marks
Total for 5{C)= 60 marks

o (a) (i) 1. Drop the first end point as it is too large (or much
differeni) compared 1o the other two measurements. (5)

Average of the remaining = 125+ 11.95
(or other two) mensurements -——-2———

= 1200em’  (3+2)

Stoichiomertry of the reaction between " and OH-is | : 1

cm?

OR
H'+ OH' = HO OR
Ca (OH), + 2HCI —> CaCli, + 11,0 (3)

Average concentration of OH" in the filterate

= (12.00cm’) (0.050mol dm”)
25.00 e’

= 24 x 107 mol dm? (+1)

a+h

Ca(Ol !]h“ === (g™ tag) + 20H (aq)

Solubility product = [C:r"]uq [nu-] ’aq )

" [ fon )

lternativ c
Average concentration of Ca (O}]) +in the g
{!'? 00 cm”) (0.050 mol drn )
2.25.00 ¢’
= 1.2x 10* mol dm”

Ca (OH),,, =——Ca" (aq) + 2 Uu-(.-'
' |

Solubility product = [Ca* Jug If}i"']’aq;
=(1.2x 107 mol dm) { 2.4 x 102, 8
=6.9x 10* mol” dm™ )

,Ima] !-w ;I-.
(ii) pink (OR red) to colorless '

(i) methyl orange OR methyl red or ﬂny o
aceeptable acid-base indicator

(iv) Any one of the following
- 1o reject outlying readings _
- to abtain a reproducible result i
- to obtain a reliable result
- to minimize erros
- lo get consistent values :
(v) Shake vigorously the initial suspension forg
longer ime
Repeal experiment
Ifthe same readings (or readings within the |
experimental error) are obtained, the solution
had been salwrated with Ca(OH ),

vilNo

Solubility product of CaCO |, is very small

[or much smaller than that of Ca(Oll), |

CO,* concentration in a saturated solutjon
of C'ICG 1s very low. very low Concentrations cg
detected using atitration

Totwal for aliy= §

06 a.(11). Consider 25 00cm? portion of the clear filiered
Concentration of OH- due to NaOH. [t

0 Jr ! :
OH-- 2.50g |, ] [ F0g mol ™ ] [u.:su in
=2.5x10"mol dm”

Let S = concentration ol Me ™ 1oms in the _*:.-

Solubility product, K = ~[Mg"]uq l.;.-:
L2x 10" mol dm™ - S (255 10 mol dm
S+ 1.2x10"mol dm®

17 S |Ozﬂ1l}|dﬂi

1.9 x10*mol dm? |

Total for 1 = 20

2.3 ] a “
(1) Expected end point = | (23 =10 mol dm ") (pa6%

(3) 4
- $on]. u.nsnmlrh
= 124x10% mol dm-y (2+1) = 12.50dm" or 12.50cm {21'_--
= &.;x 10* moldm~ (1+1) e x .
Total for |
smq.. Publishers Ay A/L 'Chemistry - An

ﬁm.—.’ 0




Assunption - Amount of O in solution due (o

dissolution ol Mg(0] 0),is negligible compasred that
devived dissolving NaO}

()
lusthification -
Approgch |
MetOH) {_EHF:& Mg taq) « 200ty (2)
From 0, I_Mg"]- LY X 10" mol dm? (2)

Concentration of Ol (OR amouni of Ol in 1 din? of

solution) due 1o dissolution of Mg(O11)
< 2XLOX10"mal dmy? :
= 38 xX10" mol dip?

Phis is much less than 2.5 x 192 mol dm? (2)

Cnncummliuq (OR amount) of OH- due 1o
dissolutian ol Mg(OH), is negligible

Approach 11
MgiOH), (5) s Mg"{ﬂq}*ZGlITaqu

R, OFMRIOH), - 1.2 X110 mop® dm»

Solubility of MgtOI 1), in the absence of any
COMMen ion

(2)

| (L2 X 1074y mol dm? < 1.5x10% mol dm? {23
In the presence of a common ion (OH %, solubil;

. . ly ol
MgiOH), will be less ¢ 2)
Concentration of OH  in solution due to dissolution of
Mg{DII}? << |OIT] coming from NaOl{.
The latter is 2.5x107 mol dm (2)
Amount of OH" in solution due 1o dissolution ol
Mg(OH), can be neglected when compared lo
255107 mol dm

Tatal for a (i) = 40 marks

(b) HX « NaOH s= NaX -H,0 (4)
End point has passed 10 observe a pH of 11.0 (1)
Let C be the concentration of the acid in mol dm*

Amount of HX mixed - C x 2500 mol (242)
1000
Amount of NaOH mixed - Q.10 [_ﬂ muol
1000 (2+2)
Concentration of OH-in the mixture

010 50 ] mol _  C[25 Jmol

_ 1000 1000 @
1500 gy
1000
= 5.”{} - 250” (_\ mal d‘n]"" [2 'rgj
75.00
POH = 14.00 - pll =3.00 (4)
S5.00-2500C
- log,, TTF500 = 300
5.00-25.00C = 107 (4)
75.00
C=0.197mol dm> (2+2)

End point has not been reached to observe a pH of 4.0,
All NaOH added 15 reacted with HX(aqg) in 1:1
stoichiometric ratio to produce Na'(ag), X (aq) and
H,0 (1)

010 x20,00 mol dm ih
45 00

Concentration of X in the mixtore

Concentrution of HX in the mixture
= (. 197x 25.00 - 0. 10x20.00 mol dm’ )

e e e e e

Concentration of 117 in the mixture = 1 x 107 mol dm”’ {4

Hxtag) e H (ag) -x'{agq)
Dissociation Constant - [H'l’qu][x':mp] (2)

[llxraql]

- 1.0 x10° mol dm* [L10.x 2000 Jmal dm”

£

45,00
0.197x 25.00 - 0.10 x 20.00 maol dm’
45. 00
= 684 x10* moldm”’ (242)

Assumption - Hydrolysis of the anion X {ng) derived

from the weak acid HX is ncgligible. Temperature 13

25°C, (1)
Total for (b) = 60 marks

O7. (@) (i) 2MnO,+16H +5C,0,* —— 2Mn* -H,0-10C0O,  (10)
Total for i) = 1) marks

(i Rate o [z«wnr::),]u [c,nf-‘]p [u-]r t4)

where . [ and ¥ are orders with respect to Mn(r,,
COF, H respectively,

Container  [MnO, )/ [CO0+ ) W)
moldm”’ moldm* moldm™

1. 0.005 0.005 0.10

2 0.015 0.00S 0.0

3. 0,005 0.010 0.010

q. 0.005 0.005 0.050
Caleulation of 07 different concentrations (underlined)
X 4 marks (2R)
Rate o€ volume of CO, evolved {h
9.5 o (D005 (0.005Y (0.10) e (1)

290 a (00155 (0.005) (010) .......... (2)

19.5 a (0.005y {00100 (010 weerenees (1)

10 @ (0.005) (0.005F (0.05)" .......... (4)

04 relationships x 04 marks = (16)

(231 29.0/9.5=(0.015/0.005)" OR 3= 3+ (v2)

a = (02)
(3)(1) 19.5/9.5=(0.010/ 0,005 OR 2=2" (02)
po=1 (02)

(DAY 95710,0=(010/0057 OR | =21 (02)

y =0 (02}
OR valid qualitative arguments to show that
a=1, =1 and y =0 (12)
Rate o [Mn0) [€,07] i)
L

Total for (1) 68 marks
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{iii) (MO, ] = 0.010 moldm”

OR
[MnCr, ] is doubled OR order with respect 10 ,
MnOr, is one (2]
Rate it increased by a factor of two (2)
Total for (iii}) = 4 marks
(W) () pll =20 Rate does not change (2)

Rate does not depend on pH OR
Rate expression has no H'= term OR

Reason

The reaction 15 zeroth order w.r.l.

(1] (2)

Rate cannot be predicted (2)
Mn()l is formed in basic medium
and therefore the reaction does not
Pmc-:cd as written. (2)

(i) pH = 10,0

Total for (iti) = 8 marks

Total for 7 (z) = 90 marks
(bhy(ly 1. 1.25v =t-'.E’H>_”:-E°p}”F OR

E”u:::!l—‘E"'“m_h-E“mic (3)
E“FE._’=-I.25V (3)
095 = E“ . E" (3)
ll 95 = -I 25V - EE' (3
Fo’ fo=-125V-0. ‘)5‘\." =220V (3}
(I P™{ag) + Q (s) —Q*(aq) + P (s) (9)

1. Concentration of P¥*(aq) is increased =»
Reaction goes forward. (3)
em.['is increased (3)

Total for (i) = 30 marks

(11) Use two inent electrodes as the cathode and the anode (4)
E.g.. Carbon, platinum, stainless steel, graphite, ete  (2)
Elcctrolyze the solution to produce H,(g)and Cl(g) (1)
Mg(OH), will precipitate and deposit at the bottom  (4)
Separate and collect the deposit (4)

Electrode reacrions -

2H,0 (1) + 2 = 20H, +H,, OR

2igh

M+ 2e—> Hg) (6)

21, = Cl, +2e (6)
OR

Evaporate MgCl, solution to dryness, fuse MgCl,
and clectrolyze. £

Use inert electrodes e.g. Graphite, platinum or

Electrode reactions

Mg () #2e —> Mg ()

20y —=>Cl, +2e

g

08 (a) (i) (1) Na,S,0, Solution
Dil H,S0, Solution
Na,CO, Solution

The two solutions that do not show any regee
mixed are Na,5,0; and Na,CO,

The other solution is dil H,50,

The solution that gives a pale yellow ppt, Wllh
dil H,SO, is Na,5,0, OR The solution that giyeg *
cﬂLraccnu. (CO,) mlh dil 1,50, is Na Keh)

The remaining solution 18 Na,CO “"1;-5;0,

Il NaNO,  Solution
NH,NO, Solution
NH,CI Solution

Heat cach solution with NaOH The solution that
does not evolve NH, is NaNO, «£.

Heal the other two solutions (with NaOH) unti]
evolution of NH, ceases.
Then add Al powder and heat further

The solution that evolves NH, again is NH NO,

The other salution is NH,CI

(it} (1)} Presence of a transition metal ion
(ID) Absence of group | (or Ag', Ph¥. Hy
(1) Presence of  Cu® | Hg*, Bi"”
{IV) Presence of Cu®

or Al

(V) Presence of Zn'’

The cations present are Cu'™ (04) and Zn* (02) or
Al (02) continue addition of NH OI1 i test V, (04)

If the ppt. dissolves, it is Zn®" (04) [Charcoal block
with cobalt nitrate is also acceptable, Test (04) b
Observations 04 + 04 .
Total Tor ¥ (a) = 30 m

b. (i) Yis H,0, (or Hydrogen peroxide)

*r I.‘ . ae
(i H=0=0=HOR Hix O 2O H -
Wy L |

stainless steel (2) Tt
(111) ]
Heat Mgin oxygen or air o produce hIgU (2) F__'.,.___\h::‘..—.c‘.\:‘;__;
i
" React MgO with water fo get Mg(OH), e
Filter and collect Mg(OH), (2)
leepa Publishers
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TRIRY

ZI(MnD. + !lll,{:'J - '_II'I‘:’.li:il —» K, S0, +
on IMnSO, + §H,0 +$D. (5)

Moy, + 5”,0] +OH" = 2Mn + 81,0 +50,

1) 2Is;Mn()ﬁ.’iIllf}:—}anU]ﬂO‘*- 2H,0 + 2KOH
OR
MO #3N,0,2> 2Mn0,+30,+211,0 + 2011
(3)
W 1O, + 2NaBr + 1,50, — Nu, SO, +Br, + 21,0
O
HO, +2Br+ 21— Br, 210
OR
0, #2NaBr +2H' = 2Na +Br, +21,0
(3)
(D) 21,0,=> 2H0 +0, (5)
() 4H0, +Pbs = Pb50, +4H,0
OR
‘ 4,0, + 8" = S0 +4H,0 (5)
' h {v) Disproporationation (3)
E:_'« (vi) Antiseptic / bleaching agent (5)
'?. 3 (v) Hydrogen bonding (5)
[ Total for 8 (b) = 70 marks
i

&

~(9) (@) () NH,CONH, +2NaOH-> NaCO, +2NH, (5)

(NH,),SO,

4

+2NaOH—> 2NH, +Na,SO, +2H,0
(5)

When the solution containing the mixture of urea
and (NH,), SO, boiled with excess NaOFH, what
remains is a mixture of Na,CO, equivalent to the
amount of urea and the unreacted (excess) NaOll.
{10)

With phenolphthalein, the end point is obtained
when the following reactions are complete

~NaOH (remaining) + HCI —» NaCl + H,0
No,CO, + HCl —> NaHCO, + Na(l (5)

With, methyl orange. the end point is obtained when
the following reactions are complete
NaOH (remaining)+ HCl —»  NaCl + 0,0
Na,CO, + ZHCl — CO, + 2NaCl + H,O

(5)

Therefore the differcnce in readings is equivalent to
the amount of NallCO,. This is equivalent to the

amount of Na,CO, formed and henee to the amount
of urea. {3)

The difference in burette readings = 50.0 - 30 0 e’
= 2000 cm'’

The no, of moles of HC in 20,0 cm’
o AU x1200)=0.02 mol
10603

= (02 mol (5)
The amount of urea tn 50.0 co’ of fentilizer solution
= (.02 mol {5)
The concentration of ures in the fertilizer solution
w02 (0 1000) mol dm” (s)
50.0
= (.40 mol dmn’ (5

The volume of 1.0 moldm * HCI required to react with
35.0cm’ of 2.0 mol dm? NaOH solution = 70.0 e’ (3)

The volume of HCI equivalent to the amount of NaOH

that has reacted with (NH,), SO, =70 cm’ - 50 cm’

=20 cmw’

The volume of NaOH that reacted with (NH ), SO,

= 10.00 cow’
Amount of NaOH reacted with (NH,),50,

2.0
= e— UD{}
000 * !

= (.02 mol

Amount of NH,), 50, 1n 50.0 cm? of fertilizer s0ln

0.02
]

= .01 mol

Concentration of (NH ), 5O, in fertilizer soln

(5]

(5)

(5)

(3)

001« 1000 mol dm™? (S5)
50.0

= 0.20 mol dm"

(3)

Total for 9 (a) = 90 marks

9(b)  Purple coloured ion :  [Cr(H O}, | 1
Green colouredion + [Cr(H,0), CLJ (10)
{it) Ne-0-H K-O-H CH—0-H Br-0O—H
093521 0835121 i0D 35 21 183511
Difference 26 14 1_1 J‘I EE 14 l;.‘ r.;

Large difference m E.N. between Naand O (2.6) n

NaOH and between K and O (2.7) in KOH (5)

They ionize as Na® OH and K© OH- 5)

Therefore MaOH and KOH are hasie (5)

KOH is more basic than NaOH (%)

In HOBr and HOCI the E.N. difference between the

halogen and oxygen is quite small (0.7 and 0. 5) (5}

The X - O bond is covalent (5

lonization oceurs forming H* and C1O- in HOCH

and H* and BrO in HOBr (5)

They are therefore acidic

HOCH is more acidec than FOBr i5)

Total for 9 (k) = 60 marks
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(10340} (i) High bond energy of N, (g} ORN, isavery o)

stahle molecule

(1) The reaction 3H, + N, = INH, 1S exothermic  (3)
herefore equilibrium yield of NI, decreases

with icrensing temperature

(5)

The yield is high at low temperatures (88% at 200°C)
but the time taken to reach cquilibrium is long as the
reaction rte is low (3)

Temp. of $50°C is used as a compromise where the

vield is reasonable and the reaction rate 1s not loo

small (5)
i) Finely divided iron (Fe) or oxides of iron (3)

() This is gas phase reaction and takes place on the

surface of Fe particles (5)

Catalyst is used in a finely divided state 10

increase the surface aren. (10)
(v} INIL, + 3Cu0 = N, + 3H,0+ 3Cu {10}

Ammonia is passed over heated Cu0 (3)

OR

ANH, 30, = 2N, +olL0 (10)
Bumeng ammonia in 02 (3)

(1) Production of fentilizer (Ammonium sulphate,
RIMMONILM nitrke)

Production of Na,CO, (solvay process)
Asa disinfectant/ eleaning agent / refrigerant
cany Iwo uscs (5 +3)

Total for 10 (a) = 75 marks
(h) (i} Addition polvmenzation
Reaction Repeat Unnt
nCll, = CH- CH, = —Cl I (Il'll"r_——{CH1 - CHy—
CH, (3) E’H, (5)
OR
n CH, = CH- Cl = —~CH, r_r“l-n;, ~CH, - ?H"“
Cl Cl
Condensation polymerization ;
nCICO(CH,) COCH nH)N (CH)NH,—> (3)
—{CO(CH,) COHN(CH,) NHj—+ 2nH|

cpeat uml -
—{CO(CH,), COHN (CH,) NI} (5)

nj Polymer Hepeat unit

I /H H I
5o Y- ¢
"“H:‘H: ('fi_,—f:— ‘—CHJ fH:—‘
[5) (5)

(iii) Low water solubility of apate and i

Therefore not suitible for shop - e

Conversion 1o & more soluble fopy, - "
o Formula of apatite. Ca, (PO ) x Or; 3
(X =Cl, [, OH})
Any two methods ; Descriptions (1, 4 “
Equations {5y 4 (5)

Acidulation with 11,50,
2Ca, (PO,), X+ 71,50, => “-'“f”ﬂ'ﬂﬂ;»f? \

Acidulation with HCI ,

2Ca, (PO, X #1AHCT = 3a UIJP(JJ];? »

Treating with 1 PO,

lflu, {PDJ, X ¥ H}HJ]UJ —» R 1i|;[_'l{\"l:+ 20

Heating with sodium carboenate and silica sapg et
I

Ca, (PO ), X +2Na,CO, —> 3CaNaPO, + 2 Co00,

Heating with serpentine (Mg, 5i10))

2Ca, (PO, X +3MgSi0,—» 3Cu, 510, - 3,\,15;(
201X 1CaPo)),

* using apatite mixed with peat
* Peat is acidic 3
. Reacts slowly with apatite forming mure
soluble products
d

Totwal for 100bY - 75 murks
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