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Vol = (NH2)250: & 098D S0s0 = 132 (01) NHsNOs; 8 ®YED BwdRe = 80 (01)

fA~ : ]
: (NH):504 & ®8@ 885 = —— {01) NHiNO:8 ©8e sesne = 2 (01)

132 _ 80
1 BOBE

NaOH @8@ &®xens

0.10

= ——x10:20 -3 (01)
1000 PTG ARGO
=010 360 - 910 1020001
1000 _°, L
2R v 'c'lr‘ e
0.10
19.80 - (01
" 1000 R iasea O
- 219, 4980 -2 (o1)
1000 . [*4sx/o
et T ,ﬁé—j\)(on
132 5 \ 32" ase
£5
s 3 ot i e 1
80 L% a0 OB
2085, Dsrece 50.00 cm® DTS B0 N 9@ 500 (1 ) 2 e8mben)
-
- _x—_x:l_xz +lxl 0 10 19 80 jvq&}‘.lo ........................... (6 (07)
1325 80 5 1000
DO 2 &HHPDBwO ‘4
: 0.10 o B
] _ = 2~ «15.00 145% 0 (01)
NaOH 82c 9@ 1000 '
-3
= 0.10 %15.00 j-5xis (01)
1000
~ 010 360 --910 150001
10000 ., 1000 .
" AT~ s xr0
DM 1506 | (01)
1000 o
i 5R16
2010 4500 (01)
1000
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NH)250: @80 &% = X = 01

) em® & oy (NHe)2S0: @0@ 582600 T (01)

_-_S.Qb'cma& o®@ NHiNO: @ o@gnes - = %x% ; {01)
¥ =% e

E0806a 25.00 cm? OFS BOO® NH; 88@ 5®%06 (3, 4 ) 5 eBwo) ORI

el L o Epdies (Hed (Pl W sss . LERES @
e 132" 10 80 10 80 10 1000
:f. _x_xixz_*._z.Zx.L :—OIOXISOO
2 132710 80 10 1000
X
F Loy 1010 500 L ivBRE @ (o1}
132°5 80 5 1000
Gm@G)Ochsixl + lxi = wxl9.80xl ......... 'ﬁ""‘(s) < @ MG Kl
— 13275 80 10 1000 2 B
2
g B R so e 50 | (03]
80 10 1000 1000 - -
'y=0'10><5.10><800l; —L'-L:f Sl e Bk S
1000 . Jo 6 _ 3
y=0.408 | g » BHBEAESEE i (02)
y=0408,86=_"" ~ gpele H6e0 (y=0.408, 6 oBm0mecd & mede DE Bim.)
x 1 0408 1 010 .00 - 5x@
13275 80 5 1000 3
x _010 .. 0408 _ (6.0-4.08) fo syl - G2 XI0
660 1000 400 4000 Lo it
S 4 7 v\ .'4—.“ <
| x=0317] G = o (02)
: ; 9
| 0317 P 21k "7 .
% of (NHA)250 = —~—x 100 = 31.7% . 211 {05)
. 1’}(- o
% of NH:NO3 = 9{‘—8—%100 ‘= 40.8% - {05)

8{b){iv): cmgy 75
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4 1

Seds 88x6 1 |
1 @ DB

3
5 ({p Soowe NH; &@gs
) o w_i}:-

S 10
3

:}7\/ :;7‘/ 2Bespen® 1 g OB @ied® NH; a®éin
2’ © D BG Cun P ey '
A
2 Bondze
D@ NH3 o@hsowm
) o L — P
~S s Xy E

=(30.00x0.10 -10.20 x 0.10) x 10 mo}(02)

=1.98 x 10 mol

(01)
=1.98x10° x5 (01)
=9.90 x 10° mot (01)

= (30.00 x 0.10 - 15.00 x 0.10) x'10"* mol{02)

50eeen® 1g8 go& NHiNO; ) 505D = x

£7830en® 188 a8 (NH.):S0: 80 ©oR5D =y

1 ‘@Cﬁf)@@(‘itﬁﬁl NHsNOz ) (NH4)250a 2B NH3; 8068

DRSS, x + 2y = 9.90 X 10 mol

. =1.50 x 10" mol (01)
' =1.50x 10 x 10 mol - (01)

= 15.0 x 10" mol (01)
Te——— (07)

2 §0Fews, NOy, NH; @00 2508bmenes 8, NHiNOz &) (NH1):S04 DB @red NH; t58®

80eS. _ ;
DOBew, 2x + 2y =15.0 X 10° MOl * oo 2) (07)
(2)—(31) x =(15.0—-9.9) x 10 mol
T =5.1x10° mol] (02)
165 y=é—(9.9 ~5.1)x107 (02)
= = 2.4x10% mol ] (02)

5.1% 10 mol x80 g mol™ x 100

£85pec® gfom % NHNOz =

= 40.8%

{04 + 01 for mol. mass)

10 g 1

(05)

24 x107 mol x132 g mol™ x100 (g4, 01 for mol. mass)

23003008 gtlo® % (NH4):S504 =

=31.7%

10g

(05)
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Inds 886 2 |
1 Goope ‘
883 28 HCl @8)g 30D = f’_-i%x 30.00 {0
2010 1020 (01}
1000
HCl:NaOH=1:1
2 D10 26.00.. 219 16.20 (032}
1000 1000
010 o 80 =0.00198 (02)
1000 2

\71‘
».

NH:OH + HCl - NH,Cl + H,O

DRSS, 8@@ NH; ®9@ €028 (50.0 cm?® £50gne®s e NHiNO38) (NH4)2504, BBD)

=0.00198 {01)
2 BedEs
/G @55 HCl @8@ 502530 S 9—12 % 30.00 e
* 1000
00107 £50 1)
1000
o i =« i 5100 (02)
1000 1000
=10 500 (a1
1000
SEem”? P _ =0.0015
v Boc v 2 m—t = 0.00150 x 2 = 0.003 {01}
DRSS, 50.00 cm? & o NOs ®E)@ 8502m = 0.003 - 0.00198 =0.00102 ¢ ¢ {07)
D50 LD =0.00102x80x5 g {61}
_0.00102 mol x80 g mol™' x 100 ¥ 5
1.0¢g {04 + 01 for mol. mass)
= 40.8% ,, {05)
NHsNO3: DB @@r@ss NH; 8@ @$92 (50.00 cm3d3) = 0.00102 Ak 65~
D&, (NH;)2504 DB @®es NH3z @@ 3028 = 0.00198 — 0.00102 = 0. 00096 % 107)
(NH4)2S04 : NH3 = 1:2 a2k = 1100 Mb Y T oeRpN
' 0.000%6
D95, (NHi:S0. 08e 000 = L0000 00048 oosis e (0d)
' = 0.00048x132x5¢g ' (on)
_0.00048 mol x132g mel™ x5x100
h 1.0g
. {G4 +01 for mol. mass)
=31.7% ' (05)

r

| =ikl ;én 75 ]
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& Co: Den® 6D TYD

P ’\:L v
A A
A 8. (g) s ¢y g8 988 BuwdE ocmaim.
I. 83t mpa) HPengaw
. 2E80® 2880 Sdugma
1. 380 Bdogme
V. ocBybs «8c Sdoema (Hube nén)
i} 23 oS BuodBess £ wdn m0m gdd®um Oy 05053 .
I BboSm &) — CaCOos (@@@@)lcéo (SO @8@),/Ca(OH)z (BBedSBB) e Cl;
251652} .
C-\ Ii Calcium carbide ~ CaO(=8 @&@),[Cacm (agn®ad), e coke (C)
a o : B =
< 4 11 8B, — NH; (i or gas) e3e9 COq (I or gas) 59
IV HS04 — 3800 (s } FaSy(epcass esBoa0) 3@3@@ 0 SR
(o=em 02X S = exgy 18)
3(a)(i): ex=en 18
(i} 2Der oG € nry oSS acwsl 6B O S SbBed 8 D25 gﬁ@m 32200 DB O3S
¥ Burxin.
| Booti &
\ CaCOs(s) & CaO(s) + COa(g) {03)
\ : ‘ r——— |
%\ \\ CaO(s} + H0(l) . —————— Ca(OH)a(s) (@3)
{\ ' 3Ca(OH)a(s} + 2Cl(g) —RT 03V ca(0CI),.Ca(OH),.CaClo.2H,0 (s) (03)
2 12-15 hrs. (01
:// - {0 9(a)(ii)l: @npg 11
il 2EBed B8
. Ce0(s) + 3202100 cacyls) + COfg) (03)
3 %
\9’ @3
' 2Ca0(s) + 5C(s) ————— 2CaCy(s) + COa(g)
&3 .
CaCOs(s) + 3C(s) ——8CaCy(s) + CO(g) + CO(g) (c® DS BRMI SBH)
9(a)(ii)l: @=en 05 .
(e EORE e8ncss oot
6 BOmed & ﬂ
180 -.200 °C (01) Hewldmnn B (01)
2NHs(1/g) + COx{l/gf——————> NH,COONH(s) (03) ———CO(NH2)2(£30edc3) + H0{0!
150 atm. (01) e
O \» Wi ; {@ g— @om )l el & (01)
. s Q L) 13_@@@., &5z B ,
LTS ’9”)7 CO(NFE)2(s) (01)
\ S 9 VJ‘
@ [9(a) i) @@y 10]
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vV edoxss gBee
S(s) + O2(g) ———> SO2(g) @23 4FeS, + 110, ———>» 8S0: + 2Fe;03 {03}

2505(g) + Opg)—2OM% 5 550,(g) (63)
450°C(01), 1 atm (01)

SOaig) + HSO4(l) e H2S:04(1) (G3)
HaS207(l) + HO(l) ————  2H,S0. (aq) _ ' {03}
. [9(aj(ii)IV:. exgy 15}

_ [s{a)(ii): =gy 41]
20o® : a (i) @ (i) e oS o350 gbasrd.

(iii) oo 5 0z & o Yeukis e 82 wgws’ nozlm: y
Btz 298, mEE® =380, (aBwr ®9 38t e®ce

slcelelo) -

Bootsm A v i 9 & BT sl
s B6ctID PODEE 6L ~ G LT o

o 3E0 SDHnHwdos BEM s R e i G

o Slct e mas Bh

| 2iSB80® 2RBE
e B3 ®OWBOO 3TN i~ VK

e BEmHOT 9cdO EH)
o ABBWBOBS czde WS BO® em &
o wBOBS Bocdd e L .y

[0l63))
o HBYHS OBD 65768 6060 HEeDD CHN
e cUEIEEMEH @ 8DcO0m tEE® e

Ha504

o  GeNt3eBd K60 BBed®

e (NH4):S0,8e3cB®

o @bEEID o) St3lnd BeddD
o OB BeseHOO

o 2e02eOs BescdBO

o GRS BsecdBO

o 50D gBee BuedRO

o DD B BOOO

_ (02 + 02) x4 = ey 16
eng 28 =9=06668 glom 60 BEoDm Wt8 JRISH ST '
S 653066 FRNHE O EREY SIS DX,

' Salliii): g 16
9(a): @4 75
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{b) Bl Buox wasexs (OLD), eaile cean® (GW) xo g 518 (AR) dbo®med € g Soeb egm oo
2000 O 0g . con gledn g ofuds wn o qIEeDD ®OE  WBATID .
(1) 2858 s HBJEH Oy sfuded Buridn D2 Hred oxSm O egms @b,
1. 2003 Do o8dzi0ensd swm 2 oz &8 B LOBm D1 @G B Bz egoss
=Yoot ; .
Digge@iced, RIOE, ZCews, il veded.

1. 8785 Hgecs Sigeciged 18 N, D30 9o 88 v gBigte 8O, 8¢ dxles? ened 48
endews’ wqpst tadzim.

1. 209! Ogess Pug 8823 wwnd O 40 ead ognsd Bossm.

(02)
e G - KREDIS/BENe/cesl8re@itl/BBBS (02)
e &E®—HCOs3 / COs% (CO,(aq)) ) (02)
o 308 we@)@ —CaCOs /Cacos.MgC03/©c038@ BOD (®F
BT, 6:5603808) /@esBE /B b ) r,ufg,ggjyo {02)
¢ ,

I 00 gxddn
e B 5O BOB(EHRY WO®)/ B0 ewD DB/ 9ve cBHSD

Or & cout _ (02)
o 80 8e5330m 86 888 (28085 80m0® Rersddwm)) (02)

s @ e@BB 8O BB (g 600 BHS) (02)

&5HEBENGE DD eTIOB

e NOj3, N; @90 8000 HBIESTOOMB DeO®) (02)
2SS pacmhs  @fad & (Car (Zw6E

I D0 oEud 66 sess grll @RED Boedi® CO;RDD 50 emd(02)

BHENG ox3sD 06 8 CH, & CO DO A DRG 68. . (02)

9(b)(i): @x#n 20

(i) ¢®c N8B @B 895 1w O MHygeadced Of» HAYSD b HTomd WeewWi® D VITIOSI.
280 SenuSin 28des ICEEE 3OO el N Bcw wBED wowex emed 48 eoxiDTin.

(02+02)
2NO(g) + Oz(g) = 2NOi(g) . | (02)
| (02)

Gesd 2NO,(g) + H20(l) >, HNOz(ag)+ HNOs(aq)

HNO;z ¢ H' @@ee® 8@ ¢Bee® e®) (HNO3; > H' + NOs)  (02)

9(b)(ii): @xdy 10
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(iii) Qum wquad O OF enduba ©;0g90 (OLD, GW, AR) quwm D2 =mldn FudE ecm ™
0EesiD. o® O A 8 §OEw 8813 HrreadEwd §iwieds & SeneBm weewrdowe )

Bt wgmesin. L.
Beesds Bme s 5O q‘i)“fg G t &
o g 3B W@ (CFC / HCEC / aerosol) APA PRI
o Bwiem BN (CFC/ HCFC) o Co e
¢ @D DHEHGB 685 L3ebenSs e (NOJ) 77 T

o 38 OIS wH®RS®E (CH3Br D6 miwm, H®IGEES) e
o Cl; 208 0» 6®) Bexed @O B8 5858 ab@rsSns

(@B®Be (02), SIS Desac (01) X2
o@iBe E8eBdsne z

o DIBHOB (CH4, NzO) 2 L R L .. . oo )
o O eBmbdne (CFC/ HCFC) . 61'6%’(:9@' el G 4EE 2
o Bonde ob®Sne (CFC/HCFC) — 208%™ aidw pmer o)
o 8 )@ (CHa) Y, T

¢ &Ga®ds D@16 (CO,) oD Hen bas

o %BeJO 6376200
e 338 GeNnSD DVEIBDG (CHiBr O em, QEIGEES)
o B8 8568 coanodgnde ese@i® e’ i
o Se@3HS D D DO® 65 B WO PHBTD
e Aerosol / e3egdd® &85 :
i (>b@doe (02), SexsHo Jewdacs (01) X 2
‘o g5mBEE 8 emnBE 90 cmwmn (NO, NO2) e
* O3 RO REEMOOE eMBE BB CORG (SO2) AT 3 5 e
e 20 cdmoDed emma (NO, NO2) '

(Bimes (02), 668> Bedac (09)) K2

9(b)(iil): emdy 18

(iv) Bcmd-esto 63D EPES 100cio O DBD e @ azke®sy &z O g1 @ §dEs
DENOE. EOO eewmio SR I el QRE D Vo BBRTVO qewed qz:sé)zsim .

68 B3O (NH: Besedd) ' {04)
NH; 6e06600 Q00 SEE0e . N N " Q (0
converted to HNCy OEE B 9y e K 2T
I NH3 ——————l'd—"—b HNOS 'V‘d /\’L« C~ i i ‘,} ST N ,;‘:- @) @
Ostwa (03) y LB HYN }«3 GT’?’,"'Z‘Z‘-“ Dy 3EENN LT 5
Process (g BSoN EEE ~ 1”5 5>
KNOs {02), NHsNOs {02), @0 (02) 868 eenesno HeseBOO HNO; (02} 98 O8.
68 630 O 68. ~ 4 PN S T o P
- @) wobodornmest 4 (9 S Py s :
I} £© NHs @es>@e5>;>oe§ 6EB RSO S, (01)
i H,0 NH,* nitrifying NO,” rutnfym% NOy
% bacteria bacteria
(01) 02 (03 _ (0 (03 (0
7 O 9(b)(iv): @=#y 13
(V) ac-m:agg@ 803 18 00D wls ex gueds Ao B8O goun egosy ©fobnm gae
notz SBDI B ¥R PuBTOeE (MO8, 08 mbuln ydme wEerm xR aco C
008D O guLds uod BOO 34g SBrn gInwd pon des emed &8 emSewst 5wzt o

=S,
BEHEBE 6moD &® gocds Vrd B Sen SHNg IO e {02}

DeSOOEOE HEDTOG (01) BB (@o gueds 806 gmo) Bexisd MEd (02) Sene
D®en® Boced. Beddd rn HDmmEmO HWdS. (01) D 6mBB cHEBmwdeed
e 68, (03) ) S{b){v}): emen 03

9(b): ewdn 75
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16. (a) (1) TiCl; @0 G2 ¢® S8 enal. dgees 8 A0 B »® TiCl, 8 sdeo g Deds o= ©:0¢8.
< A caw B oz H,0 2 CI 8o ¢doq quonBe &08e:rs m@m OBeOH8 s.om toauin @d.

,“.a\"‘ A‘,,y.\"\ A 20 B 0223 =205 dib@o@ OC@reRm Do BYenes 20z CE. cwn oo §oiB8ede Mmbn =md
T 3 wo@w3im 3OO Bd@datsw =52 @2,
A 8 020 mol dm™ gD escsB23 50.00 cm® © &850 AgNO,(aq) 28 me 8O oy (1o@35ws 8 ¢
g S8 gOevous C1as. admledon enly, cion g 80 (Hop dnxdasd @edm oY
dde 4.305 g Bes.
B8 Sdedaao
B 8 0.30 mol dm™> go® €583 50.00cm® & ;853 AgNO,(aq) &8 19g 80 A 8 Belocpmed 2 ci@e
g¢ cOedes ® @&, gduledoa ewig, ce ¢8g 8D (Bun dorllos ciedn %) C1d€s
Fom3de ¢ 4.305 g Be. )
(H =1 0=16 C =355 Ti = 48, Ag = 108) ‘
1. AxB& € 0805188 gecmeaiS Bmriess Gousim.
il. A2 B8 Ogw geshoms oossy.
. A B8 IUPAC 2® ecsim.
\;‘c.,\\ (62)
A 11551 [Ar] 3d* 4s° '

=023 : A %) B O DSED0H #0800 @ 6.

(i) A B Oxwcs

a6 gosesen AgCl 6. (edosn BB Smxio = 143.5) (02)

080633 ABBE 8oBm® = 220450.00 =0.010 (02)

1000
13
gdedsens 4.305 g dp azs AgCl @@@ 230250 :% =0.03 {02) -
AP 7 088w, A8 08w Se@3oEs qme adeq 6. (3CH) (02)

kY. DB, Lo 6®mIRend eeditns/solte aswed +3 8o @y ©. {02}

Ti g00ens VSBwde gdSMND +3 . (02)

D8N, OB Bo® S Ti O S0@D 68. (02)

5oL 3506C33DE0 EBADBE 95BHES &8 Bt Br o (Fw cd)

B B @§mes. (02)

AS Bzoc - (07)

BS Oz

&9®#edE B BRe o5 = 0—30 50.00 =o. 015 ' (02)

1000
S

#DeB560® 4.305 g @ TS AgCI ®8e e:mé)zs)@ = % =0.03 (02)

DOBE, B & ansn Seaiods ecma (2C) &8o® 3. (02)
\ DEBE), t30@m OIREHE BOIME/ 3ol GGxeR +2 68 (02)
\ N Ti 63296038 ened3eenes +3 Hen O s Cl caoﬁb@:)@m& &z Ti 306 30@)-

\»
/ B3 ges. . (02)
£30BVENEO FHADBEG eISIBBRE 8 Hen Tiedn (Fo ) B M oo -

BB @oe. (02)
' [Ti(OHz_)sC|]CIz eh  [TiCI{OHz)sICl, (07)
&0 : H20 / OH: 88wy @I6d
[,\ (1) A - hexaaquatitanium(lli) chloride (03)
\"‘/ B — pentaaquachloridotitanium(Itl) chloride (03)

10(a)(i) : @=gy 50
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i) X,Y@oZé@ M) ecio gomeod won niecied @d. JHD @mBe BODRSEYImIS BrdRen gu.
X 080 eooajonB. Y 8 d8o ¢8@mud BaCl,(aq) &3 »¢ 80 nuom ¢dcde 25dp ng ool
qOrfedots (108, B e & Z goem nois @ 8.

sum g g8 C1883ne0 ngy Bede endt oR83 X, Y w2 8 Oty Busdm.
K, NH, CN, SO}

X: [M(CN)2(NH3)2] @3 [M(NHs)2(CN):] b, O A (0)
[M(NHs)4]S04 2L D " o ©2 {08}
K2[M(CN)a] ew3 2K*[M(CN)s]> &3 [M(NH3)a](CN)2

esi  [M(CN)I(NH3)2J2S04(¥) @3~ [M(NHz)3 (CN)]2 SO { ¥

st KIM(CN)(NH:):SOs (7). st KIMINHa) (eN)5Os (YD o0y

10{a)(ii) : @4y 25

1C(a): @wmgs 75

(b)

pei - KCl (1.0 mol dm™)

Aphewnt | = RS TS

< T - | l-e—-Pt

Ha()
AgCl(s) Hg,Cl.(s)

ouD G @dves! eonld i ©BY Bens Sesxcsfien wradecas gy Q.
oo ¢uim wow e

Agls), AgCls) | Clag) ° = 022V
He() | Hg,CL(s) | CI(aq): E =027V

() gum exnivens Ox380des 480 BBEw® Euxlsy.
DeSBDoD Q) &ESED /
Hg2Cla(s) + 2e > 2Hg(l} + 2CI‘(‘aq) [ =

{05)
() gon exivoul ABmdes B0 PYBFO Bunim.
DB a0 BG®E®
Agls) +Cl{aq) > AgCl(s) +e = {05)
eI @D
! =
Hg:Cla(s) + 2Ag(s) -> 2AgCl(s) + 2Hg(l) < (10)
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(iv) & @R B qoces? mbnecs eateend 8cas mdm aco c&mmna mosim.
eiBec® 8.e). Den

E® = E%gmgaci2 — EChgraga
\C’ =0.27V -0.22v (04 +01

= 0.05V {04 + 01

Cell notation

i -
Ag(s) | AgCl(s)| Cl (ag, 1.0 mo! dm3 )| Hg,Cla(s) |Hg(l) (10}
Ag(s), AgCl(s)|Cl (ag, 1.0 mol dm3 )|Hg,Cly(s), Hg(l) = SH  bridge 1s n
p— " bee
200D : Pt 36 @@ g ¥ 6DHODD. CF s W% i — not :
’ marl

B0 : (i) BO (v), 25 ende sew cueln Bsd @58 gdes 8.

(vi) geom Do CesacoBe eminecB Seys ©n Acs HeciBd ann mzlceo On 0ewds ¢? Baed
BEm0 wemr end/ewn cxidxim. (€ason

e
s@iBens Smwde We@loB gum mEcmnn On de) e, ewie 58838
Se@SOBE) e ENBEWE FRow) 62065. = (05 + 05)

(vii) owmivecsz3’0.10A 8 2160023 8208 60 maec.:& ne & can o B0 Ag(s) +AgC](s) dnxsidens &
' D chme omme 30x3n. )

0.10A D% 00w Bend) 60 D E RIS @E.
eiBn HoE) CRTEE PE3D G@Ene = 0.10A x 60 min x 60 s min™

=360c L | (04+01)
DB 96EBENREHS) 9eemeIR &E@® Ag(s) + Cl{ag) 2> AgCl(s).

eiBn DD ®OX DOW 3O YRS BemI®, O Ag 86O, Cl 306
BRSNS AgCl(s) Beseda.

" =35.5 gmol?360 C/96500 C mol~  (04+01)

=0.132¢g
{04+01)

(viii) @rom (vii) B DD R 68 vy dGEees PecEidld qur wislgea O o WS ¢?
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