(n 3
(2)1.4
o 4
@ 2
(5) !
6 3
(W
(8)all
% !
(10)2
(1) 4
(12)2

(13)2
(14) 2
(15) 1
(16) 4
(1M 4
(18) 5
(19)3
(20)2
1)1
(22)4
(23)3
(24) 2

(23) |
(26) 3
@272
(28) 4
(29)3
(30) 2
(31)3
(32) 4
(33)2
(34)3
(35) 1
(36)2

M.C.Q. Answers

(3N 3
(38)2
{393
(40) 2
41y 2
(42)2
(43)2
(44)3
(43) 1
(46) 3
N1
{(48)3

49)4
(30y1
5h2
(52)4
(53)3
(34y)
(55)4
(56)4
(375
(38)1
(59)3
(60)4

PART A - STRUCTURED ESSAY

‘Answer all four questions. Each question carries 10 marks

I.(a)(i) Q=Oxygen /0  R=Sulphur/$S (9+9)
(i) Q
0 +2 -05 -1 -2
OF, KO, H,0, | H,0
Na,0,| K,0
BaQ, MgQO
R
0 +6 +5 +4  [+2 ]| +1 -1 2
NaS0, | $O, [NaSO,| 8O, [sa| s, [Nas, | Nas
Na,$,0,| Na,SO|Na,5,0,[K SO, [SF,| SBr, |Mgs
Cuso, KHSO, S,F, |Bi,S,
K,S,0, l'NIa!SJ"C.‘r3
= | SF, SF,

For each correct state 1 x (Q-5+R-8) =13 marks
For each correct formula relevant tostate = 1 x (Q-5+R-8)

= 13 marks

®) () +55; N'ﬁ'" ui Total for (a) =40

Q: se AN 4
OR OR Q I!‘H..Q Q:100:
=§H§{F¥::= :9 g; | “OR“'
l-(j Q‘ﬂ :Qn?:
Q-
(C) @x15=30
'E @ om
m X m=
S B s
2‘“] m (3 x lﬂ]:- 30

2 0,

I-J
0. of Moles ofH - o0 'J
0. of moleg q[N’c‘ . 004 ~;:
“ Cro,mo, R
. 1 -Nl ~ 14 - .
.. Pﬂiﬂcal F“ - - . o
rrnu{“-_ CrOHN. {6)

__...---""J
Puh"ih‘rs

Qadaann



G TheUH hasa Tghet protability of meeting C1 malecule
rathe lh.tu another { n,

0K
The cancentration of ) 1, v very bow when compared to the
“eonventiation ol ('h (1
Lay(iine? = o (Se54=1n)
o o, ‘i;“.
l A
H—=C—0n, 1it =,
Ch M, ",,“\ (¥)
(M ne o Ul
() ,
by 0 el Ol eaet e e, e Lo
el - ‘
(G t.ﬂ‘. 1 3 IH] ' (1)
HC
()

CHLCR,CeHLCn,
12 Muarks
iy cnenenon

2
K,0r,0, 410 or KMnO A1 (2

0
) ¥
() /il CHC, 6 ()

0 / NI,
\IIL‘H \’ ﬂ“‘ l:‘i) 3 (13)

2y e, ¢ y it ONI,
: 1(\011 ) é/()

()
NTRTETS] A
Ei, Ra0il, on ﬁ'
Ko fen— ]l'-c'n,uc WSO o
» ] ]
o, cn, P, 0,01
Lo
MY, 1
n
l.‘n,-(i‘-('li-:i
o,
N | nas e
o
LiAI, or
o 0 NeBIL,
'-' Ho
| Mether | paeo  [Eepnch con
+—— e ch snﬁ—l;"m ", o,
U R
o, ABCDEP
cuf n:ug <c (6x5) = 10
| H, CH, LMNOQ
{3nd) = 20

PART B« ESSAY !

S (m)n)

r2

A neutralisation reaction between acid and NaOJ can be
tepresented by ! .
prese Y I ! ““m.. 11,0

HCL HNO,, nnd NaOH are fully dissociated In oqueous
selulion
CHL,COON is wenkly / ponially dissociated in aqueus
solution.

C,H,COOH dissocition in ngueus solution is endothennic.
(dx3=12)

(A} n the case of HCI TINO, netralisstion, the standard

enthalphy of neutralisation is identical w each other

(- 57 KJmol") (1)
and 10 the standard enthalphy of the neutralisation
reaction 10 v OIE o TLO 1)

(1) In the case of CHLCOOH a part of the standard enthalpy

(i) 1.

of newealisation (37K Jmol ') is used up i dissociating
CILCOOIT into ity constituent ions (5)
The standard enthalphy ol neutrnlisation oblained for
C,1L,COOI Is only - 51 KJmol!

standard molar enthalphy of dissociation of water

represented hy ]

o, — I, voIr (3)

is + 5TKJ mul” (5)
11. Standard molar enthalphy of dissociation of propanoic
ncid is 6 KImol! (5)
® @) Glig, ¥ 50,, 74,0, +3C0,, (3)

Colly,, + giguml—'f)n,om +8C0O,, {5)

(1) 1Kg of propane yiclds (2200/0.044)kJ = 50,000k) (5)
1Kg of octanc yiclds (5130/0.114)kJ = 45,000k]  (5)

(I} 1Kg of propane yiclds, 3 x 44 x 1000

~daxroop K8 orCo,
IKg of propane yields. $X44x1000 _
Y Tax 1000 ~ - ke ol CO,
(3)
(b) (i) more energy is produced | kg of propane (50,000 KJ)
than | kg of Octane (45,000 KJ) (5)
CO, is environmentally less friendly 3
bccuuse it causcs globale warming/ green house effect
(2)
Less CO, is produced from 1 kg of Propane (3 kg)
than | kg of Octanc (3.1 kg) (5)

Therefore Propane is ccanemically more advantageous (3)
and environmentally more {5) friendly. (2)

©@) K= {X] chloroform ' (S.)

[X] waler-, .
(i) From procedure (P), ( {X) pee ™ 0.144 mol dm”
SOIXD L = 0,18 - 0144 =0.036 (5)
. 44
¥ -%zﬁ? 4w mr © o (08)
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(iii)x = amount of “X" extracted into CHCI, layer,

for (g} [X] €uer, =

Xx 1000
500

=2x mol dm?

[X] =X, where, n= initial number of moles before
-y H

4=2x)/ -X)

extraclion

bx=4dn! 4x0.18
. for first $00 Cm?, x, = === =0.12mol  (5)
.+ for second 500 Cm’x, = % =0.04mol (5
.. Total amoumt extractes=0.12 + 0,04 = 0.16 mol (3)
{iv) qextracts more X per | dm? of Chloroform (5)
.. g is the more efficient process, (5)
(v} AHfor A, === A(chloroform) is 1.0 KJmol"* (4)
process is Endothermic process. 3)
" Increase in T drives equilibrium to right (4)
By raising T, extraction can be improved )]
’ ' (60 Marks)
: P Y, _1.995x10%% 5x10%
6. (a)(i)(1)n =g =22 X XX
@M n, =7 8314 300
=0.399900.4 (5)
oo PV _ 4656 x10°x103x5
(i, . 8.314 x 400
=0,7002 Q0.7 (5)
Assumption = Q and R behave : ideally (5
(ii) n-ymol s== y mol +ymol (3)
Total number of moles ateq™ =n+y (3)
y=n,-n,=0.7-0.4 =0.3 mol . (3)
ateq P=0.1mol Q=R=03moal Ixl(3)
0.1 | _3
X]’J = == XQ; X,_ =
P = | x4.656 x 10* Pa
’ 7
.3x2(6)
P=p = 3%4.656 x10°Pa
a2 A 7
Polg)xPlg)
=9 3 = 4.656 x3f1x3/7 _
Kp Phig) = T =6.0x 10°pa
4) (3 (6)
(it} Intraduction ol inert gas does not change the partial pressure
(5)
parvial pressures of ¥, Q und R are tie same (5)
— ¥ = "65fl |
B X, ----i,l“ =5 *gen 0! (3+2)
N,5X, =03 ! (s)
P, =16.63] - 4.656) x 10" ()
Jlms g
Y T I T )

orusing. X, =1-X,- X X,

. ML'('hrmislrf ~Ammwer' IUiII ~ Aligust -

(2] total = 78 mary,

(b) (i) Attractions between A-A, B-B and A-B are Similay

Ability of A or B molecules 10 escape to vap

our phase 4

not affected by the other

Partial vapour pressure a fraction of molecules g the )

surface ' Q

Partial vapour pressure o mole fraction {2;
(i) Mole fraction cf A in vapour = 0.82 "

P,=latmx0.82=082x10°Pa l3i

P,=1lamx0.18=0.18 atm=0.18 x 10°Pa 0

Assumption : Gaseous A and B behave ideally 0,
(i) P,=0.76xP°, (orP,=X,P°, or

P°.-P,
po, = X, with X, /X, defined) ]

{(iv) Surface contains both Aand B molecules i

Since, A is more volatile than B, the vapour pressure

of solution is higher than that of pure B at the same

tempcrature. 1]

o Py at6B'C g <1 alm (i

std. Boiling point of B > 68°C {3

(v) Drawing diagram wilk
hwo curves, {10
curve a , Yapourphase (D
~ vapour ™o |Ty Liquid phase (I
vy . V=1L (h
o ‘— . curve b Curve (a) 3
A liquid Curve (b) E]
Al 0
IB
(vi) Marking 680C on
" the diagram
¥ appropriately. 13
6sC” XeorX, @
T : Y,orY, (¥
X,.1 Yﬁ_ou Nllﬁrn”rb X,.0
Xg.0 ar
Y,.ou gt
B(vil)  Ifboiling is continued the vapour takes more A than B
Therefore (1) X adecreases 3
(1 Boiling point increases  (3) :
(b) Total - 75 3
1) () L +MsQ -
" MSO“M LS()J““I + Mm

[i“ Llil — L]t

(i

P —
————
. ————

k!

CR

L+ M “
ot Mg ¥ SO, = L 45070 M.

: a2
e b MY —
L) Mm

~

i
o m

) L.n / l-sollma.lmul thn“WI\JISUJW-"“"'l 'y M,

i M T . i.:
liv) E-m =t - E, OR Cans = Eus {2’:
:-(1}.23 V(2 12V) .
LURY 3

| - - i

e H Y
. _—-_.Sallffl'“ PI.‘bu m
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by (i) Q 3)

Cathoude (Im
(i)  Any soluble salt of copper such ns CuSO, (3
(i) Cu¥{ag) + Ze = Cuis) (5
WK . =lA,) [Xaq) (5)

K = ) 10 mol'dm®

o
(AR IN ]~ 1y 10" mol dm®
IN°] = 0 0lmol dm™*

Concentration of Ag* required to precipitate AgX
a0 molf dm”

=

= 10% ol dm? (5)

01 mol dm*
Concentration of Ag” required to precipitate Agy
1 x 10" mol! dm*

f e— = 10 mol dm”? (5)
0.01 mot dm*
AgY will be precipitated first. (5}
(20)

o) i) Concentration of Ag* in the solution, when
ApX begin 1o precipitale,
A= e
(X
10" mol dm*
0.01mol dm?

< 010" mol dm” (5)

Concentration ol ¥ in the solution at this point

IYr_ F\‘i'('ll"i'l
(Ag7)
1 x10 "™ mol’ dm*

: T —— (3)
= 1.0 10* mol dm?

, = 0" mol dm” (5)

F o The valumie of the mixture of halides does nol change with
te sddiion of ApNO,  OR
Uhange in volume is neghpible (10

!

ke

5 1d) 1) Ssrch combmes with 1,10 give a blue colour which

E‘ indsestes tie frmation of 1, during the reaction (7

fo The tine tahen Tor o blue colow to appear i
deitnmined _ 15)

Rate of the repition

£ T Comennin of mm i the Line s Wt coloue apgw s
: MR | 7 'ﬁ{m | (Y & TR e ey

bt e The cunieethbon of | reguied to prosduce ¢ blue
vodiar ath S16rch iy \mr wrnpl? i) Nq Y0,
the e Jaben o produce shig b, vencentianog iy
tov slaart 0 Ineguate mwuci)

o By Kasining & houoswss st ol || fwrstsod before”
#ovaches a conceans giop sty H'm W pive a bioe
surbout with Waih the Gt Gaken Yo o e codoner
W agpear cha be icaeased

® 5,007 vy et wath | fquda syanding ur e

1iation
Is'q‘_“m vl —"0.6 N

s A known small and constant amount of S!OJ" is
used 10 remove a known small amount of L.

* Immediately alter all lh; S3,0; has reacted. 1,
reaches a concentration suflicient 1o produce a blue
colour,

* '.§,0] is uscd in the experiment o increase the
Wﬁ)luc colour to appear. So that it
asured accurately. ,
e 4 6 pointsx 5= 30

PART C - ESSAY

8. (a) (i) Is? 2s? 2p® 387 3P* 3d’ 487 ... (10
3d*& 487 can be mlcmhangcd

(ii) Mn or Manganese (811)}

(iii) + 2 or Mn® (6)

(iv) H* and a reducing agent
Fe** or C,0F

or H0, or SO, (6)

(v) Alloying clement (alloy) or to prevent corrosion iron ()
(36)

(b) (i) C,H, and Ca(OH), (373
(ii) NH, and Mg(OH), {3+3)
(iii) BiOC1 and HCI (3+3)
(iv) Hz and Al{OH), (3+3)
(24)

(c) Add NH Cland NH, OI1 white precipitate - AF* (10)
To the filterate. and excess NaOH white precipitate - Mg*

{10)
Acidify the filterate slowly with dil HCI- white precipitate
Zn* (i
Alternative Method
Add excess of NaOH white precipitate - Mg (10
Acidify the filtrate with HCl and add excess N} JOH
White precipitate - Al" (1
Acidify the filrate stowly with dil. HCl white precipitate -
Znt (1
t30)
() CaCO,—Ca0), + CO, 3
MgCO,, MO, » CO, | 3)
Let x, be the mass of CaCO,(s) -
- Massof MgCO, in the minture (092 x)e 1)
Masy of Ca0) o -1‘.'.‘.‘_‘.*.... '
3 01 Ca0) fomved oot (5)
Mam of MyOfommed - © 30 x {042 -x) R
JOX + 405 (093 a1g |
.m i - u 8¢
X= 030¢g . (5}
Masy percentage ,.}t ;_,u) w0, 1(1 L (LU (5
$4.3% v

(3m
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T —— e

(e) (i) PC I,
P - 3 valence clectrons
1 electron from each Cl(positive charge)

Total=5+4-1"=§ (3)

No. of repulsion units 8/2=4 (3

.". Tetrahedral 1)
(i) PCI, .

P-5 valence electrons
1 electron from each Cl

Total=5+5=10 3)
No. of repulsion units 10/2=5 (3)
.'. Trigonal Bipyramidal (4)

(iii) PCI,
P-5 valence electrons

1 electron from ¢ach Cl (negative charge)

Total=5+6+ =12 3)
No. of repulsion units 12/2=6 3)
.*. Octahedral (4)

(9) (2) {i) Oxygenor dioxygen 0, and O, (5
and

Ozone or trioxygen (5)
{“) 4K¢IJ + Oilll_- ZKIOUI (:}
2Km + 02{.\ -_'K:O:m [ ]
or 2K)Or:) + OJ.II: - ZKIO.‘Hn s
I‘(‘Il) + 01::1 - Kozm ( .'r‘
(or K:‘O:m + 0“"""2K01m}
(5)

(i) 2Mg,, *+ Oy, —* 2M20y,
3Mgm + Nlm —tMgJNJm ':5)
or SMg,, * Nyt Org™ Mg;N,,,, +2Mg0,,

(i) 2Als)y + Ny(g) " 2AIN,, (5)
or 6Al,+ 30,,,* N, ™ 2A10,,.+ 24’111\1“I
4ANS + 30:“,“" 2A1,0,, (5)
(iii) P,0, - acidic a
S0, -acidic @
NO, - acidic @
Ca0 - basic @
Ba() - basic po
B3i,0), - basic )
& “ 57
~ 19¥byiy Dissolved Oxygen content =2 104 32x [00q mgdn®
3 . =04 mgdin? “0]

() Any one ol 1he following reasong

. llcuclu'ng 'efrilh dissolved arganic ma lier
. lllmumg with inorganic reducing g
* Use of pxygen by micro - orpan

. ”W ilrbxygt." h} a i!n]s-

YUatic g (or Mora)

i) € _—
(1) Orone (03,) iy Choriie dioxide (€10
' !

gents such as Fe N
]

(1)
(0)

130}

@-@ ' Dme_;

@-®

|
& i, + 201, = MAOH,
0y 2Hi0, + 42 T 4OH,—D
IMnO,(s) + 4H,0, 4¢ = 2Mn(OH) fs) « 404~
+ ZMH{OHJJm - EMBOH" 4NZ}II(‘."'.rJ. N

n
+de — IMn™ +4H0, —G,

'
"‘I

ZMnom, = SH’uq‘. )
z]l(aq] +4e— 41 ‘ﬂq} —.("D

- - : — N I* +
2Mn0,,, * gH U 41 ad ZMp s 4“:(’..-,'3I -

21, +4e— 4, O i
Jag) . @
254051_ml+ 4e — 45,0

Fal B L

o

@-@ ‘?'I:llq] + 4S2OJ:-I'-I¢-‘ -_.-”."'i" * 251 &tag |

21, 245,05

111}

(i) O,= 2Mn0,,
_ 20x0.01 mo!
Amount of Na,5,0, consumed = ST
Amount of O, in 200cm’ of in water sample *
20 x 0.01x1 mol

A

1000 x 4
Dissolved Oxygen contenl =

_20x0.01x1 x 1000 x 32x 1000mgdm
T l000x4 200

= 8.0 (mg dm™)

(iii) Filling up of the bottle completely
Dipping the tips of the pipettes inta the sumple

G

10{a) (i) Step |

NH,  is oxidised to NO, |

Air containing NH, with NH, :air=1:9

is passed through / over pt catalyst/ pt - Rh catalvst
al 850 - 1000°C

4NHJm = 5011‘“ - ‘INO::I * GHlom

Step I1
Cool the system
NO"] is then converted to NOzm

ZNOHI + Ozm-—-t ENOR"

Step I

Reaction nf‘NC}ml with water {o produce | INO, and ™
: i

3NG

I‘I‘l- ll 0 _— 1 |
OR ™ ZHT\O]‘W + NO

[{ 3]

NOy(g) + H,Q, "o

I-INORW
I T 4HNO !

gy

.IN(}M + 2”20m +Q
OR
Reaction of NQ

My With water 1o produce HNO, 3"

aq Which thep decomposes to HNO, andm" '
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T oy ar g

g = i ey

iy NO  Ozone depletion
Smog / formation of PAN (Peroxyacety/ nitratc)

green house elTeel (2x5)=10
NO), : acid rain
green house effect 2x35)=10

(i) H:in water - affects aquatic fauna and flora
Soul - degration,

Nﬁl.'::ﬂﬂ. NOAR-1f [1b- (Fe)- NO, affects O, transport.

R,NH tbloodt  (secondary amine)

RN=N =0
(nitrosoamine) Ins=(15)
(b} (1} NI [:NO-‘..@ + NaOH:w - NH](“ + NaNOMm+ H0, (5)
II:NCONH““‘ + 2N30Hmn _'2NHH“+ NaZCO]"q' (5)
NHM‘1 + HC!N‘ _‘NH‘CIMl 2)
nel, + NaOH_ — Nacl ,+H,O, (2)
31\‘0:“. +8AL + SDI*I‘HIl +I18H0, — SNH]m +
SIAI(OH}J:@
OR
3N aN0“"'+8Alh.w-SNnOH‘m+2H !01-‘}_' 3NHJ|nqj+
8NaAlO,, (6)

(b)(ii) From the second titration -

Amount of NaOH in 40.0 ecm®  _  0.1x40.0
0.1 moldm® NaOH 10

- 4 -1
No. of moles of HCI reacted #1& me 4
with NaQOH = 4x 10%mol
No. of moles of HC| in 50.0 ¢m?
0.1 moldm= HCI = 01x500

10
* 5% 10°mol 12)

No. of moles of HCI that reacted
with NH, liberated = 5% -4 ¥ ("
’ =1 (53

i.e., the No. of moles of N1, liberated when heatsd with Al

i.e. from NO, £33
No. of moles of NO, =1y Ur
Mass of NH NOQ, in the sample = 1 x 10 x & g = (102 ¢
{3
0.080x 160
o, -
Mass % of NH NO, = TTE

= 5% (%)
Similarly for the Ist titration,
No. of moles of HCl used for NH,* and urez
=0Ix10°(50-25) = 25x 1 (5)
i.e. No. of moles NH, from urez and NH " salt = 2 5 I
No. of moles of NH, fromurea = 2.5 % [0« LOx I

= [L5x f5)

No. of moles of urea =[2ulix
=175 1(r} rs;
Mass of urea =0.75x X' w €0z = 004352
%y
Mass % of urea = &.2045 gx 106 _ 2% (3y
r‘;:'.’;
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