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6T.8m: &edeorm (PbS), ehlmi Gemeeri (ZnS)

5. &fl uHYCO gy Hu @remnggyet ZnO ehEs Spis eBhEGLD Sl erg? eer?
sTOIEISELD auedTULSSl ZnO 2 meur@lh aemrCasrLrarg, Gonhg @aututlmeouls (T,)C — CO 2 mam@L
umrGarlignE Gusd gmubsgin. 2w Galutlmauls (T,)CO —CO, 2 mur@h amyésr ipne G
SIS 2 arerer. eorGal - CO smw Srilpaid sflwrerg, fnks GG sramilurs dlespdng. g T,
Qauiuflemasst), sifl whmid CO @remiGid, ZnO e RH&S GIITS.




N
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gniemng semamuwmiw 2 Gorsd GQuniu@GElng.
< 2 Gorsd g &almGarmmd  gmLang  SO&s  QEQSWMWEmMWTETS  WHS  UTWEELpele
Blengsiu@sng.
< Qeywreflub (Ge), fedléaer (Si), womid sredlwd (Ga) GureTn GmnsLSdlsemmal LwaTUOLD Seflobiser
@upemnuiled gmimwiu@SiubsSleTmer.
8. (o) eredlmisid eusmrULSlemar LwerLGSH T aimd lshasemssTer HlLksamersamen Seur .
i. Oudaffurmau gilaflusmss CaTami®h mHSES60
i. Ousafflugmzs CaTami® JjgIblaTTena ST ipiLd
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LweTUO S| M.
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10. gblaflusdlar Hararmmn 2 CorsalumaumalerdEs.
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er.&m CaO + SiO, ——> CaSiOs;
@Qersdl  wmE Setflnd &
12. sumyflemevemiog; GMiewLOWITSEMISESTET gL g CHMEUSMETS (1.
Qs Wommuls o CaurssgiLar GCaing afldled galurgh Carugms 2 marssasn em  smremflu e
2 Geursld elsmeru(RSSLILGSIMG.
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2Zn + 0O, —>2Zn0..........1

2C+0; — 2CO0............... 2

guwaur® (1) & Sl eyl (2) 2 LeT &l L
2Zn —2Zn+ 0O,

2C+0; — 2C0O

2Zn0 + 2C—> 2Zn +2CO

4. @TEs NaCl @ BesmmpL@dse epeo 2 Curs Gampwid Ufl50s@ssIL@Sng. HararmpuESsaseL ter

SOEH SIS ST WSTSngl. srsdluorear Werwpemer alsnaTsmer s(ngis.

2NaCl(ag) —> 2Na*(aq) +2CI°

Crirhlesteumi : 2CI gy —> Clyg +2€°

erdlirflevreumis : 2H,0) + 26" —> Hag +20H (g

Na* gjwesfl OH" gwefluer @ememrigl NaOH & 2 eur&@GEng). TarCol SamIEuTaTg) ST S6TenLoGnLL
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1.
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S sgaflugdlar gL isd 7.2 g cm?, siafled 208g saflugdlew sramriLGid o)awidssflar
6TGUUTGUOTI56M S WITS;)?

Qar(hsaslUL L me :

elleflioy e 288 pm = 2.88 x 108 cm (YL Sdlwmerrg g cm3 sTaith gjsueled
GsasluBeugme, alleflioy Bergdler wdliy cm gedled wrmmiLBEing)

bee emoliln@, n =2

SLi&Hl =7.2xgcm3

geflugdler Blewm = 208g

a®pxNy  (288x107%)°x7.2x6.023 x10%°

n 2
1035.9x 10724 x 1023
= a : X =51.795gmol !

geflngdle o eienr gamdseflar semraflsma = _BPD 6,023 x 102
S| plvm

208 g saflugdle 2 srer g|emidsefler eTemTsulldma

_ 208 2 _ " ..
= 51795 X 6.023 x 10 2.418 x 10* 9|amISHS6T

18. giflsflworerg sarésgr GpmREN Qurdlhs mwinils Ly sorng. |gar gy
125pm SjuGanLigar alafliby SerSmas Semurssl(Hs.

CarhSsUuUlLemel : r=125pm.

ccp DINGEnLlgf --r—aﬁ— vz -
P NGNS : 7 oxdoxls 202

a=2Vv2r
=2x1.414 x 125 pm = 353.5 pm

19. 102 mol &56i55dl6 evLgrarflwd @GermemyLmerg NaClLpss5de wrers CaTsaslLBSng-
Crit gwefl Qeundlsdlar Qedalamers oL ls.

100 Guomed NaCl 2 Ler 102 Glomed SrCl, wreTs GCarsasiLbhSng

. 1072
6T6oTG6u 1 Gomed NaCl

= 10"* Gume&er SrCl, LT&Ts Gar&slLRSnG.




w
(0e]

speilQeur(m Sr2* gywesflwmeorg), NaCl-ullsd e Criblar QeumdlGemg 2 meurd@L.

sTeorGeu 104 GLomed Sr2* gefl 2 maur& @i

Cririblesr Qeumml_Sdleur eTeutTeuntlsemass =6.023 x 102 x10* =6.023 x 10%°

SrCl, 2_swLmr&asiul L GrileT Qeaummlgdler semrsmilsema = 6.023 x 1019 Guomed

20. KF gyegl Gemeund GGermenysmLti Gursiy FCC Sjsmwlilar Ligsiordlng). KF-sor

SLiS5E] 2.48gcm? etaufled KF-60 2 etemr K* opgid F- jweflasenadlanL Guiwmers
Qgramaalmearsd &L fls.

KF-ufleor Guomewort lemm = 39.1 + 19 = 58.1

M 58.
3= DXT 1xo8l = 1556 X 1023 = 1.56 x 102
Naxp  6.023x10%23x2.48

V1.56 x 10® = 5.383 x 108 cm = 537.5 pm

siumflsanédmGu o sior Ozmmae (d) = = = % pm = 380.13 pm

21. @@ S FCC gjemwoinils Lgsurdlngl. Guaid ggar LidH 10 gem? LHYILD I)|FeT
J|NGS8a Ligar alafliby ferd 100 pm 1g LipsS5Hled 2 erer o|amissefler
sT6unT6uofl 60 SUT6MEUT S S60uTL [l

QaETO&SSLILLLme :
SILi&S = 10 gcm3; a =100 pm =1 x 108 cm; Hleom = 1g

FCC Slou@an L lp6d 2 6iTem ojamisaelen eTeuerentlema = 4

a®pxNy  (100x107'°)%x10x6.023 x 10%°

M =
n 4
(1x107%)3x10x6.023x 10?2  6.023 L
X = = 1.505 gmol™
4 4
seflugdle 2 6Ter gamissafler semmamilsma = _Bop X 6.023 x 10%
S|eI Blewn

1 . .
1 gupasdled o sior Semdaeflar samilsme == —— x 6.023 x10% = 4 x 10 ® gyamidesf

22. Xuppid Y gpéu ggmisset bee Lips gjsmwlilansr 2 (meums @ elaimer.
SETEFGITSIT epamevulled 6 JFMSHEHLD ST wLSSIET Mo @b QuyEing.
3|FCFTLSSlaT eumiiLm sTeureur ?
epemeuulled 2 aen g emsasafler sTeutrenilama (x) = =% = g =1
Qumr e QTsgdled 2 ater gemissaflear senTanilama (y) =¥ = %= 1
Camngdler eumiur® = XY




w
\O

23. 9@ snLiger ellefliby [Farid 4.3 x 10 cm Q& 2 6Ter BCC auigsuemiolnflsd Gamiguid
ugsurdng. Gemguid gigmelar g 7 wHinllmers s s
QaErHESOULLme : a=4.3x 108 cm
BCC 9@ &n-Liem(&

V3 1.732x4.3 Xx1078

r=—a= . =1.86 X108 cm
4 4

24. GprrigeT @smmur® unml Goliy esrs. (MARCH-20, JULY-22)

¢

ce

@am_& Q&@&m Hlemeoufled
Ag' HymEiseT @Gsnmur(

o L5 gmilsCarmead sarsdled @b Gum Geusmmipw e, werfluTarg sl gdle
J|eoLowmLoed LM @& QFman lamaulsd gemubdlmEsTea gnuELL Gsmuour(®
SlITEISH GmOUTEH I GSLD.

o Gmihlest ommid erliiblent gwerflsafler 2 meuere] gidls erallsd CoumBElermg.

o T dl @emmurligemer Gumed gedeumosd, @S@GmmuT(h Lgs ILisGSN urdliemu
MBS Seudsoemev.

Il. geor ST :

1. sl SaTEFGIT NGS5 Ligmear Gungierer e Saflussdlar 3o Esen L i
ellaflby ferd 352.4pm SiGeT LGSl 8.9 gcm 3 erefled 100g FlempwenLw g S5s5aflngdleo
THSENEUT D|GUIEHET 2 6IT6T6uT 6T6UT S6uurL ().

CET(H&SSIULLen6 :
LGS = 8.9 gem-3; a = 352.4 pm = 3.524 x 10-8 cm; Hlemm = 100g; n=4

M = a®pxNy  (3.524x107%)°x8.9x6.023x10%
B n B 4
2345.9x 1071
=— = 586.5x10! = 58.65 gmol !

Blevn

X 6.023 x 102
9T Blewm

seflugdle o srer gamissefler serenllsma =




100
100g U &S0 2 sirer oyemISSafle sTevsrelsome = oo X 6023 x10% = 10.27x 10 % atoms

2. CsCl gyeurg) aflaflby womh 412.1 pm 2 e w GQUT@6T LW SETEESIT jewioliilsd
upswrdng eafled ggar gLisdlmuds seurmls.
M =133+35.5=168.5gmol!,a=4124pm-a=4.124x10%cm.n=1

_ Mxn _ 168.5x 1 1685
P=73 xNa  (4121x10-8)3x6.023x 1023  42.15

=3.99gcm3

CsCl 9ILiGd = 4gem3

3. giam Flewm 60 2 mLw e Saflusdar Wil mww saTEsgy IG5 igar allafliby
barid 4A° eTeofled gFaT QL TGSHlamus seuwrLls.

CarsslulLmer M=60 gmol'>a=4A°=4x10%cm,n=4

Mxn 60x4 240
p= = - = =6.227gcm3
a3 xNp (4x1078)3x6.023x1023 38.54

seflusdlear gL isdl=6.227gecm

. TOSSISSTL (D :

Gufiwd Qurpetenow sardagr Jjeuinlmer 2 mLwg GCLLd IjaEGdaen L igeaT e alaflby
iemd 508 pm QarR&EsiulLemea stefled CuilugGdear oL iigdlemu gem 3 seorls.

@asr@&siulLmel: M=137.3 gmol?, a= 508pm = 5.08 x 108 cm , n=2

_ Mxn 137.3x 2 __ 2746
p a3 xNa  (5.08x1078)3x6.023 x 1023 78.96

=3.478gcm3  =3.5gcm™3

IV. So(S60 TS S6T
1. S QU (peTEsT eTeiisuTg) suemEILGESSILB\EleuTmenr ?

gLl GummL a6t
Y

Lig& auigaiLpsmLiL Sl QU pL g6 Lipd ellgeiomm Sl Qum sl ser

2 ST : &HEWTENTTLY, JFLILIT

(@1) swerfliiug skiger - (61.8m.) NaCl, KCl

(<) ssllleneuoriiy LigSEISaT (6.8T.) 6meUTLDd , Si0;

(@) epess. Ml LipSBISAT (6T.81.) HTSeLIGaS6r, I HESTEeT, &EhHs0sman

(F) 2_Goors Lig&mIsaT (61.8M.) Na, Mg, Au, Ag, Cu

(o) e S LQuTmLssr (61.5m.) 2 mmiblemeuulled 2 sier 18- QaT@GdlSafloriser
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2. gLl Qur@l seflar CsaD epaTm LETLSmETS Sn0is.
e AMIWMIGSHLILILL QeI LDMHMID 60T {ETemalLl GlLIMMIGTETET.
o HIQ60TLOMEOTEN6U GOSN B{(LN&E @UIEVITES SH60T60L0 2 L wig)
e UMM 2 I FaMiGEHEH LG auedleminwlmer gifleor e &F &6l
85ImevoT LI LI (h) 85 60T (D 60T
3. SlevaGuwimiiy usuwry whgd HengGuwiriy uetrupmene - afleufl? (SEPT-2020)

e B SLuCurmeflar Qum uveiyseTs oeflallossd e, et  SLSgSmeT
Gurermemeusaflesr wlliyser, gmersg dmaseaflain eCr wdlilemert QunmBlmEsTe,
SGaarenn SlengQuurii] ueseTy ereoILI(HILD.

2 G Ligd euigaunmm Sl Qumr L sar

o @ FHLUGuTmeflar @uiuetyseflear wdliyser CQeusiGomn Hlmasefled gemng Hlub
Gurgl, QeueiGoumrs @)MmESTE, HSSaTemn SlenaGuiTiy LTunmeme eTerTLILIHILD.
2 SiT: Lig& aigaipsmLiul Sl QU pL e

4. salfleemTiy LgsmiISmeTULDHN GHIIY aenrs?
o Qlgsmisefled sTariu@dL o & mser pluflomenr eemelidlarersd &L Lsmolile,
Wil sslismeuriisemTed MensmrsaLiLL (BlaTerer 6r.aT. e, flellsasear smimu
o @I SEIST L% SigeTiomeTene LNMID Il 2 (HE Hleme 2 L Wweme.

o [@emeusen Llss @Gemmeurer Gleouli wHmid T SLGgIh Semamwsmwill GummierTereor.

5. 2 Geurs Lig@misemensl uphl efleur] :
o o2 Gors uLgsmseilar gemils Camemeu Lsiaflsefles Cridlear gemuwmLw o Cors

Iweflsar ereol_ymeor Blpbiw Geueflulled elrellujerereor.

o [QNiLgsEIST Sigeromaremel - GuaId 9dle 2 HE HlamawmL wene.

o Qlmeussst SmSEHSHCs 2 flw LeTueTILSSaTmWSmeT] GUOMIHILGL 6T lsd Hmis
Qeuliu Lmmd WleTsL GG SeaTenwemwll QunmieaTeTe.

e (e1.&mM.) Cu, Fe, Zn, Ag, Au, Cu - Zn Gurerim 2 Geursm&st LwHmI Seumdler 2 Gers
SHEVELD ST

6 eYuSsn ) LigSMIGAT TEITDITE) 6TEUT6UT? J6WeV 6TaIMTY) aUHSLILIBSSLILIL (D6iT6r6ur.

° (YPN&E M LigSEISaTH STaiLGLD 2 I sn misar BOBlm6 e MIS6T Iy EL.

o [Qlbepedam mEeT  eusllem  GemhE  ememiLieumiled  Seaufddl  ellmawmed
RETCDTOLTaTn Uemersg BovdaiuL (heremeor.

o @ SEmISeT L% GlLoeuTemLOWITETEmE.

o Guaud VaTsLggih searemwl Qundlmiudlsamey.

o Eemeugsemer Weeugpomm eypeim Wfleyserms Cuaid amsliu@SsiLb Slsrneor.




eSS allemaulleor loinlwebLjser 2_ST6uuTLD
Litg & g leur Guuwir
LG &S 6IT
(PEm6TTEUMM EUEITL 60T alleme GOMGS 2 (HESblene, 5T % L186060T
ELPELSEn M| Seom Qeuliu Flemevuled ) )
Lilg SRIG6I SlrounigerraGaur, QST
UMW & aTT & Geum
1 SmevTLIL(H\Sl6uT mewT
(LpsmGT MM B\wWemer (pemsTeInDI eSS M | Sl CO,
2 (Gl ] @\ pemer Lllg SMBISENET SITL Ig 6YILD
Lilg SmI&6IT saursd alemea 31F5 2 m&SIblamen &l NH;
DML [T 60T ML [T E60T Curgieurs 9mm verflsL e (H,0)
Nemevoriiled lemeworiiL| Geuliurblemevuled GEn&CaTerd
3 Uemeor & LILIL (B @emeug6it w P
61T PLPEVS&n M) GlLo6uTemLOWITETT
Lllg SIRIG6IT SleuuTLomISaTT (GLD

7. dipssmi_cunemn SFSONGNGWTIL LipSmise, epedsn gl LipSmiger, oweafliugsmiser whmib
2 Gorsll LpSmiseT 6ar aumaslLbhSgs. (AUG-2021)

(1) smeurLh (2) UGz emer (3) NaCl (4) prslgedar (5) GenoGEmed (6) SiO;

1 6MEUITLD FallenewIlll LipSmigGeT
2 Ll gemer 2 GeumsLiLig SBIS6IT

3 NacCl el Lig &Hmig6iT

4 [BITSoL1g606uT eSS ) Lilp SHEISE6IT

5 SEHECHTOD | CPVSE QI Lilg SHEISET

6 SiO, FaUlemerTly  LipSmig6i

8 I|60(G5HEn L IpneuT eUEDIWMISGLD SMyeuilass Wirena?
JlG&Han Lrerg Qg ellafliy forriser geeog ommflsGaramen wrflelser a, b mmid ¢
S Sweupmreid, allefibilemL s Garemmisera,d LMDy gy &ieHmmaiLd
suemTWMISSILH SIS




9. (psevblamen LHMILD (pS60 Eleme JHm IG5 BIS6T 6TETMIT6D 6T6UT6Ur ?

067 @ aums aeanflsCaramea Yeataflenw wl G GsTa@aTer 9jnEGE5He B WEeklme
IINGHG- (B eTeurLILI(HILD.

I|VGSEE L g6l 960608 |G LigaT (palillsd sn(hisnrs gjemileECamamel
yereflaser GamemrBlerer gjo@sem B seblme nn IjeGse. B sarliLHLD.

10. (i) SC, (ii) BCC, (iii) FCC - o|o@Gs8n(hmemer auemiigl oiHled 2 6ier ojamidsefler
sTeuuTeueil HEnSHENLIS S60TS S (DS

(i) SC ereflu SHer&agTLD

SC eGHan L lged 2 aTer gemssefler eemcunilsme = % = g =1

(i) BCC GumT(maT emiow &60T&SSITLD
7 BCC - ojeu@dHanL g6 2 aTer gemsbaefler eTeureuildhamas

=S4 t=C4i=141=2

8 1

[N

(iii) FCC GUTm6T 6mLOWI &6uT&&SITLD
FCC - Qi@&Han L lged 2 aTen gjemsaafler sreureilsamas

=X X242 —143=4
8 2

11. is&Es Ligear allaflby Bearsms eaiaury seorsdlemd? () Kyré swsrum(
6TEUTDIT6D 6TGUT 60T ?
ST YLEISW @ HHS5S505S IewilsECHTmels SeTmISEnESSE GenL L
QsTemave] 9Tl elafliy Bersms (d) X - sl allariy allmere] QLUia| (pge|smeTs
Q& TeutT(H &6uwThHIL VL.
2dsinf0=n4
@\g WiTTs SweTur® sTeorliLI(HILD.
A- elleriby ellemerelh@L LweTLEGSSUIULL X - sdlflar geme Berd
9- elleriou ellemere| Gamevnrin

n- erl@ymeflindest Lig
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12. FCC Q@G dsnLigeh 2 6ifer gl Jyib wpmid ellaridy Fergdlhasrer Qzmilamsor
allord@s. gaundinsrer Qurdlad Smemerd eSSl (Hs.

AABC -uflév:

AC? = AB?+ BC?

AC =VAB? + BC? {

2r

AC=+Va? +a? = V2a? =2a

AC=4r pafl

4r=a\/§ A4 B
av2
r=—=
4

3
. . 4 4 2

‘v QUrpmLW CameTSSleT 6T oieTe| = Em3 = om [% a]

4 2\/2_ 3 \/E 3

-T——a° = —ma

3 64 24

FCC Qi0@5&nL g6 STl ojsmidsefler oenenfldma = 4

o FCC QIG5 L1960 2 66T I|6060T S|

. . 2 2
Cararmisafler serg|are] = 4x ‘2;471 a3 = %n a3

“a" elleflby Berih GlEmemi(hater serd FHTSHleT SHer geTe] = axaxa = al

D(H V&I L 1960 2 siTem Comanmiserileir GloTdd BT j6eTe| x 100

Qurdley $lmert = =, W
D6V & Tn_L_Lq 63T BH6IT B|61T6Y
\/_Tzn a3
- %100
a
1414 x3.14x100
- ﬁT” x 100 = - =74 %

13. QurGaeaflugdar Qurdleyd Snmers samss(H GuUTGsusfluL
stoflu Serdagy jemoliled
Lip SLoTElng. —=
“a" ellemby BeTd QETeTET(D6TEN SHETFEFHITHIT SHE jeTe]
= axaxa=al

Camergdler g rsms “r etem TOSGIS0STaTGauTLD

uLSSle0@mBg  a = 2r
r=a/2
e . . . o o . o 4 4 a 3 4 as
r* elemiby Berd GEmemi(haTer SHemEFHITSSlenT HeT Yj6mey = g“r3= o [E ] =T
mad

6

“SC* QIVGSHE Liem@ 2 M Carerrisefler ceenilsmes = 1




w

e e . . . . o . o 1'[33 Ta
SC* YIGHan L leM@ 2-6Tem emamdg Camermisaflar ser g ere)= —x1=—

2(H VGBI L 1960 2 _siTem G marmiserileir GlLomTdd HevT 9j6Tey

Qurdle) Hmeur = — x 100
OISV TnL_Lq 63T H6IT |66
na3
— 100m 100 x3.14
=3 X 100 = = =52.33%
a 6 6
14. Qurdley Fmer eTeTmTed eTevTar? (AUG-2022)
@U[Té]ﬂ.] ,éj]!l]ﬂﬂ' _ (H VGBI L 1960 2 siTem CHmTarmiseriler GLomTdd H6vT 9j6Tey x 100

VG FHTn L1 65T H6IT |6T6)

15. SC, BCC wignd FCC —ulleir Gurdley mer onmid Gemidl smg GHIiGs.

I|NGSHE D Qurdla) Hmevt GleumndlL_td
SC 52.33% 47.67%
BCC 68% 32%
FCC 2% 26%

16. oweflsGaiogdlar gemuliurearg) eaeury severLBlwlin@Sng)?

SweflEGaTngdlear gmuwiurarg gur allélsib epeld s MuliLBEng.

Te+ O|6M6EUIT6 6T6U0T e 2_GTIT6uuTLD
T4-
o7 aldlsin
0.155-0.225 3 P&BETaRTSATLD B203
0.225-0.414 4 BT eI (Lps] ZnS
0.414-0.732 6 eTevT(Lpas] NaCl
0.732-1.0 8 HOTEZITLD CsClI

17. swefl Savwsdlar g7 elflsn 0.415 gy@w. GCridar gweaflEar smiE jenown?
Crimblesr gwerflaer stemtpd] Goummi Sdled gjemiouLd
G@Mliy : g elldlsd <0.4 mrerpdl GeummlLb
o7 &g >0.4 eremi(pel




18. g Ceugdlar yraldflsn 0.155 __ 0.225, erer @@mwiilear 9&Gaogsslar 2jmevrea)
6T6ueT LopmILh gjewiolienul sewT(hillly (JULY -2020)
O|6M6UT6) 6T600T = 3

QILLY = ypsCsrevTserid
19. Q@i Qurdlhg Caramiseaflar sauaflEms 6 srafld 2 mar@id el LHHLD
Erewrpdl GeundlMisefleor ermremilEmasm samsSR@E (MARCH 2020)

Erewrpdl Qeunidlmiseafler erewismilEoma = 12
stew(pdl Qeundlriseflerr srewrewilsma = 6

20. yeiefls@empurGisar ereieumyl ausnSILQSSILGEIDS)?

yereflé@GempurHiser
v v v
Geudleleneur Sam m) CoudleNemeurdan m| LOT& (GmmUT(H\S6T

aldlg Gemmurbaser aldlasdle YemLwng @GammurbHser

!

ogmL &l Sllrmiisn 2 Gursd 9| dlewarer 2 Geursid (GmMmU|LD
&mmur® &omur &omuT( &mmur®

21. Caudlallenenrs snm alldlz GmourGser SemwEs wellliuystiseflar et EHElmad
geeno sretieumy Lrmoflsasiu@Elng ?

Coudlallemerss anm) eldla Gmmurhiser gemwng wefliigsmisefls, @ jweflwms

UG Qeummltd eriGuTgd 91FMmE Tt e emwwemLw gjwefl @lseurosd @)HLILISTE

FHG&FIWILLmD 9sbevg GleummlLib smuL Smrewrorer 965 e semwowamLw 9wl
@em_&6l&mae Hlamaulled smeoriiLbhiaigTed m@H GlEunuliLL L.

22. it gjwefl Flewwgdlew, gfle QamansSipar 2 mLw Cridlar gweflemw wrers
Cariugme, genflsCaTameu Fergdled saiury Gamdl Biser 2 Gaur@GSaing? jag)
LOM&r (&MMUIT(HE6IT 6T6ITMIT6D 6T60T 60T 7

o unsmel Garluger eyed, owell ugsmisefle o 6ior gueflsst Geounml Bisamer

9 (6T & (G5 6uTmenT.

o o grewions Fleeur GCemmer(H Lessdled sl GCemmarmL wrETsd CaTiuSTe

2 maum@G Hl& smraaled Cd? gweflurearg Lpssdlo Ag guwefl @ GuHNEmES

@ sdled @1 QuuEImg,.
o [@geT &myewoTs Ligsgdler e pEblme geremwn uTdlésinbalng.
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o @gmer urTuflE@n QUTELE HSNES @ensunwimer eeuetsmaulen Aggweafllsear Lieds
SenflsCaremen  Hersdlemhg  QauafllCunElng. @sFmEW  GDOUT(HS6T, LTE:

GmOUT(HS6T eTerT |emLpdaLiLI(hesleoTmenr.

23. Zn0 - meu GaILTILGSGID CUTS) 6TaT6T HL&ESLD?

o giom GQeutiuflensvuiled Zn0 FlMHMST(GLD

o @gmer QeuliLiu@SGID CuTg wEhaar Flmwrs LTMdng.

o GalLiLGSSHD GCurgl, @& Isfumear Quis sSallss  Zn* weflsmer
2 (HeUTSHGS M.

o QSsmaw gdlslugurar Zn2t gweflseT LessSdamer @ FCFmEn Hamevullsd
@LOeunflarmear. maiGuTaCa oLl rTarsEbn QL Foamea Hlamageafls @I LD
QumSlesTmeur.

24. sjeur SlmiSed @smour(® sy enrana@safle srauiL@eaidlsamen?
sy 2 Gors gweaflsear o meuerey Qufiugrs @@miusTs, @ &g mas Hlameuullsd
Iemet gemiowl eUmUISle0smev.

25. ojwefl Slewinsdler gL Tsdlemw egr &l Gmpur® GmnsSlaTng eyeu ?
o & @mpur(® sreeriuld L Sdbdled 2 ater Gurss oyweflseflar eamsunllsma.
samsSLluC L gweflsafler seenilsmamu ol @Gsmmeurs @mUIUSTE, 9)|S6ur
IS GmmEmS).

26. Gamguwid GGarmer@ LpsEiSmTs CampwsHlar gelu ar GaLiLGSgID Gurg Na*
SjwerflEeT 2 (HeumGeleuTmen. 676w ?

o Gamguid GGammer® Ly sEISmeTE Campwsdler e er Qauiuiu@Gsgin Curg,
2 meuT@ Na*gjwerflaer Ligsddler yniuminied Ligdlermenr.

o @iflmeuulled @GCmmer®h SweflEst  gmflECarmens  sargdle  em@me
SjenflsGamemey Yareaflsefledlpig @Lb Quuitg uessdar yniuriting ellyell Na*
SjwetlEEmL6T @lememTasmg.

o Guaud gyal Hemeoullsd CamgwssTem GUSsIULL Ll rTarser Lips IjamilsGCammes
soarggle earBimeall CI- gwerflasermed HUESSILLL Qeumflgdled @b GametdlsTmeor.

e [QFsmaw Qlmaursrs Seafldg eelgrersermi Elyiulul Geter el guwienf]
QeupfiLEigeT F ewLOWEISET 6160 ojemLpdsLiLi(PleleuT meur.
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EOLOWIRISAT 6Te0T 9)emLpasaLiLi(hefleurmenr
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=0.433
5601'5."5:@]“1.0 2 = 0.866a a
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1. sgrefl almerCaush whptd GHUILL Crrsdlo almearCush gSuarahamn aEmrL.
grref alsnerGousid:
dmer @enLQeuafluiled et LLBoug)
GO L Crrsdlsd alemesr Geusid:

At ——> 0 o5 2 afer Gug) e GOILUILL Crrddled sammssliu@n allmearCaigsin
2. Gousald) uhgid elswerGous wrdlsdlullemer eusmmugy.
Gousmaild):

aA +bB ——> ellemer @i (w6

allemerrGeussih  oc [A]* [B]Y

allemerGeussid = k [A]* [B]Y

@ elmeruler Geuswrearg Iselmarisd FHUEL almearu® Qur@lseflar Gefe) wdliysefler
3D&Esefler s (HansE FunrsGar gag sublsamoGaor @) maELD.

allemerrGouss Lompledl:
sllemerufled FEUEL elemaru® Gurmeflar Qadle grars o arerCurg Ieielamarullear Gousiomarg),
allemeur Geuas Lomled] eTeurlILBIS| MG

3. A ——almerGurgmet sToim Lw ouems almarssmer QFr@siILESSIULL Gous  allSlullamer
aumallss. (AUG-21, AUG-22)
Qe eraemen (PUWEMLESLD, @ almearullar almearGosorarg, alamaru@® Qurm saflar Qg mhlalmerL
Qurmisg emowailssme eTetlsd gjelialsmen LLshwailsmeor gy @GLb. -

A ——>  allewerellemer Qi w6
t =0 ellemeorLR@uTHefleT QFT_ss Qadley

[Ao]
t Crragle allemeru@urmefler Wapsier Galey = [A]

allemerGeusid = k[A]°

_dAL
dt
—d[A] = kdt

t =0 eauoburg Gadley [A)] whmd t = t aaudGurg Gadle) [A] sar gjemLow|b
sTeoEmeVUTled SLpaemiL FoeTUm el GgTenaull.

[A] t
- j d[A] = kj dt
[Ao] 0

~([Al)a; = k(O3

Kk = [A]O — [A]

[Ao] - [A] /t = k T
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4. e dlomardlar gmrur) sTodms . I P50 wums almarilaT 9y TLSTL Jausss

Qadlemeu amiigl Sjmwadldme sarTsETL (H.

SI60] GUTLYSITEULD:

@ olmeruled elemeru® Gur@mefler Gedorarg ggar gGuss earele aflurdwurs
GOMSNGS CHmaulL@lLd STl gy @L.
R (pSHeeums almerdaster allenerGaus wrmfledlwimes),
: A
K= 2303|0g[ ol
t [A

[Ao]

2

t = t),then [A] =

_ 2303, [A)]

k

e  [Aol
2
ty, = % log 2
ty, = 2:303 x0.3010
0.693
by = K

S0 UTLPSTELD Goussd Qadlmel FTihg jemLaidlome

5. Spliuew olemerder eaipmed ereier? @ almeruilar elmeToimaE LMHYID eSS L  6TeuET
pEwanflinG G Guwrar Caigur@ssr wrame? (AUG-22)
JlgliLenL allemeur SHei:
an olomarawfl (wonwls LmElweTer ealQerm seflss ugklmown ouelumL  alameaTsar
sterLIL(hIma.

6)1.6T6UuT alsnearalens eSS En- ] 6TGUDT

Camgmenr epeuld Sewrflwitiu L SO gL alemerulls @I 1bGLmID
1. Cousalduls @b Quiysier Qeflay | SlmarL® epase miseflar Gorsgs
o MILGefe 9QGE@S6NmT snHiHed | CTOTTEWTISME

sTIGUTGID (ppeTemer Ldlllemeor L HiGL

LysisflunonsGeur, NerrsorionsGaur, S Qumitd. LyehedluiomreGeur, evTsorLom s Geur

2 W sTEmTSETTEGoT @)(H&eeuLD. Boss Yewrgl.
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3. LI Hlme& Gl eLeussn ) 6T 2 suT(H.
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6. almanGausgims diromafls@n Ly aaTLSmaT 2 SMTauSgIL 6T alerdsgs.
H,0, FmgemLud ellenerulensr smgiGaumd @kg elamear @mugtlmausafls flapdng.

2H,0,—2H,0+0,

1 HaOoag) + | o) —2 5 H,0(/) + Ol “ag

L
'# RDS

Lg 2 H202(aq) + Ol “aq) —> H20(/) + | "(aq) + Ozg)

RLOGLTss allener 2H2020a) ——> 2H,0(/) + Oz

Ligblemen 1 Gugiars Flswd lma gy sara @lgita almarGaussms Siuraflé@ Ly i EL.
Guaid @dle; H,0, LMD | — Yéw @@ almaru® GUTEHaTSEHL @I CUNIAISTH B)F
(5 @[ eLpOVS &M 6lemeuTiLT(ELD.

7. yseaums almeruilear senyuL elersss5Slmer &ms.

k:%ln% Gour’ Ggsgiain® = n [Ad
kt = In [Ao] = In[A] f\ﬂ\ Fmuie] = -k
In[A]] "

In [A] ==kt + In [Ao]

y=—mx + C

dmer Qe Qeusflaefled elemeru® QurLseflar Qe dlalsnsr
sewiLMleuger  epeld  ellemerr  [lasLpeuens  SemTSTEuTISST6D,
IgerigliLemLuiled euemTwin@L; In[A] Vs t eusmyuLLomerg eTdliT@Gml Fmia T &nigw CHTEHTL Ip6meurd
S(HLD.
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8. Narem allmearsehdsrar Causalhuilmears &ms.
(@) owm olmar x- gl GuIYISZ 3/2 almaTaumsmuud y- HU CUINISS LW QIS
GupnmieTergl.
(b) @ allewar NO g1 QUTYISZI@TERTLTLD oS Br,- U QUTMISF (PS6D M.
(a) elemerGeussid =k [X]*/? [Y]°
ellemeor Geussld = k [X]32
(b) eVeweorGeusd =k [NOJ? [Bra]!
9. e Cadlalmaniar Cussms almearGus wrmml aaaury urdlsdlarng satums ahHS5gSSm HIL 6T
allerd@s. [Sep 2020]
o S| SOMEd GMMEDS.
e QMM FHemL ullenest &L h& Q&Fsorm elemerl CUTHETS LTMID aNem6TLER CLP6V & M) &erileor
61630160 &6m& NHSHEHMG) -
. alene Geusld HHSHSEHMG.

. a&T . 2KCI0s —M92 4 Hxcr +30,

MnO; - aNlenearGeus MMM
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10. A, B wigih ¢ gyfusnhpdlem Cuwrer almeruisnt Cousalldl almarGusd = k [A]* [B][L]*? seflsd
Westeugpd Crireysaflar allensarCeausid sTalieumyl LTHMLOGHL WjLh?
(i) [ e Qedley Bren@ wWLEISTS 2 WiTGGHLLGUTE
(i) [A] womw [B] gy @rewnger Qeflasmarud GmLBISTSG0 CUTE
(ii) [A] — &7 Galemen LTHWTHS GeOMSESLGLTG
(iv) [A] — a7 Gedlemeu  (1/3) LLBGTS GonSGEID [L] — af G&Femey EreTE WLBISTS WLIHDID
Gurg Bl almearGagssdlmen semmssSl@H.

rate = k [A]? [B] [L]? ——> (1) ()| (i) x rate = k [2A]? [28] [ L2 —> (3)

x rate =k [A]? [B] [4L]*? ——> (2)
@ _ xsa€ _K2p 2B
@ X Jaté KW{LBT[MZ]W (l) saté KW{IBIDZ]M
O~ ogae K w{ B k1 x=(21(2)

x=8

x =432 X = (4) 2
1
X = (64)2 x=8

allemerGousid 8 L BIGTS &ifl&&mg).
sllemerGousld 8 L EisTs 9)dlsflsdng). 218 ool

(iif) (iv)

2 2
X rate = k|:%j| [E?o][L]3/2 —>(4) X rate = k‘:%} [B] [4L]3/2 —>(5)

AT AT
(4) NG J{} LBILP? ©_ x a6 J{ }[K][M
T K AP O € KAPLENF?

1)2 (1 Z a2
X:(Ej X‘(?»j “
(o

.8
mﬁ]smsm(ﬂmasmz LLBISTS GmNSHIng|. allemerGousEid — WLBISTS GemmSImg.
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11.

12.

13.

14.

a@m Ugular Qeflaurerg 0.05 > mol L-! oy& 2 6ier @MUy 2 TG @N6RTLmd amas alensorulle
cllemeurGeusstd 7.5 x 10 3 mol L-1s"! erefled g6t elemerGouss Lommledlullemer sevur_ls .
allemerGousld = k [6(h Lig ]2
7.5x107° =k x (0.05)?
-3 -3 -3
K- 7.5><102 _ 7.5><1_02 - 7.5x10 75 _ 3 molL- s
(0.05) (5x107)°  25x10* 25

X +y+z ——> elowarGurmer ereiim efleweorullesr Goumeld) ellemerGousid = k [X]¥2 [Y]Y? elemeurullest

G HOwrss elwmearsaums Lwnmib Z- i QuUILSE elewerulle aene 6Teureur ?

X+Y+Z —> semerelenerQum e
allemeorGeuasln = k [X]32 [Y]V/?

Z & QurpSg elenamsuend Z = 0

L HOwTsEs almereaiems = g %: 2
Sliradlafliued swarur igsmer gl 9iHled @b GupmIsTarammD alarEGs .[May 2022]
Sralsflwed swetur® k = Aet/RT
Ea - elleneoruilest Slomite] gy mmed k - eTeoTLg ellemeurGeuas Lompled]
T - saflGaulublme A - eTeuTugl 9| FTC6uewT Smiyeuil
R - eumuy ommledl

B\m cpasEs. g almarsepdsrar Gogo Csrarmasllmard smssnns aloars@s .

A, wihmd B, g @@ epessmsEHsE QL Gw Hlewn Gursesd elmeramw &mgGaum.
geuelemeruilest Gousomewrgy e ellarmpulle 9o MISERSSLCW Bl GunL  Crsasetler
sTeunT6uL 1S 6mas (@) G iTeld g0l (58 @)Lh.

R a Curge iz
Gurge eigb a [Az] [B]
- Gurge eisid = Z [A;] [B)] Z- wrledl

aurwssefled Curge aissdlmer sumyssafler Quissailun Qararamaulsr gjpliLmLulls sl @uwiaL.
SimnQaiiLlame 298K whmih 1(atm) suafloami o WsssSl0 QT epass mib e elarmeuis 10°
CLrs6sEhsE 2 L LDOUSTS S(HSHETLD.

Imearsg Curgeasenn almar fley smamors gouaglhma. 965 Crrsdls almer By
GousmrhiGioetled Gursmmid epss. misar G SO L gare GomnEsuls ynmme  Gunblmss
Gousoar(HlL.

Curssisafler eldlsn f= e /R
allemerGousid = p x f x Gmrged s

allemeurGeussld = p x e F/RTy 7 [A2] [Ba]
opeurmed Gouss alldliing,
allemerGeussid = k [As] [B,]
goerur® 1 & 2 e,
k = pZeERT
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500 K QeuliLblemsvuiled eumuyblsmevulled 2 aitem Cl,0;, SlemgousmLig Cl, LHYID O, J4& LTYID alsweT 6@ (PS50
ums almanur@d. 500 K - o g@n Hifl55hg Gar Cl.0; -ar@sdla; 0.08 dlmbgs 0.04 atm s
LrhmweLESTe S allenar Gous LwrMledlmu sanssBs -

(= 2303, [Ag]

t [A]
k= 23030208 2308 05 _2393 63010 =089%2 ooqissa s
60 0.04 60 60 60

k = 1153x10™ ?s~!

16. Yew auens allmersE G\ THSZISHTLH\S6T S -

17.

18.

19.

() Hy(g)+Cly(g)——2HCI(g)

() N0(@)e=2N,(9)+20,(q)

Gumedl (pz6d auena alenaremil e THSHSSTLHIL6T ol G -

Q@ @reLmd aems allmeruls gCamid @ almaru@eurmaflar geralmer e gHls g arals
sTh5G50sMeTaIS6T e Iaalmerulmer s ams allmerurs wTLNMWELSSMTD.  @aleuTm
rmflwewssiu@GL allsmersst Cuel pHe aems allemerssT sam gjemLpsaLiL(hdleTmer.

6T-&IT : sTeroLeny gjLble (pevteaflemevudled BrmHLIEGSSH60

+
CHsCOOCHs + H,0 — 5 CHsCOOCH; + CHsOH

Nereugpid allsmarsaflsh alsnareusmasemud el .
() @@y SIGHIy S50

(i) 52U%8- et sgflwses Hangey

(iii) 2A+3B ——> aflmeur eflemer @ m6T

efemarGeuasid = k [A]Y [B]?
(i) pa6d uemas allemenr
(i) pBeveuema elsment
1 1+4 5
(i) —4+2 =—=—
2 2 2
@ aurwbloe alsmearular Elerira) gubmed 200 kJ mol ! . gjsialmeriar 9flieadasmyeuwf]
1.6 x 10 s 1 600 K- 60 slemearGouss Lomdledlenis sarsSlBs . ("% =3.8x 10-%9)
E.=200ki mol™* A= 1.6 x 10®¥s! T=600 K and R=8.314J K™ mol™ k=7

E
logk =logA - ——2—
J J 2.303RT

=logl.6x10" - 20000 4
' 2.303x8.314x 64 &
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2.303x8.314%x 6
2000
114.88
= log1.6x10" —17.409
= log 1.6 + 13 — 17.409
=0.2041 + 13 - 17.409
= 13.2041 - 17.409
log k =—4.2049
=—4-0.2049+1-1
=-5+0.7951 = 57951

k = Antilog 5.7951
k =6.238x10°s™*

=logl.6x10" —

=logl.6x10% —

20. 2x+y ——> L areip allemauré @ Nareugpd elleurmisefledimig Cosallflulenard giromeaflssai.
oNmerGeustd = K [X]7 [Y]°
0.15 = k (0.2)* (0.02)° —> (1)
0.30 = k (0.4)° (0.02)° ——> (2)
1.20 = k (0.4) (0.08)> ——> (3)
() _ 080 _ k(0-4)*(0.02)"
1) 915 Kk(©2)%(0.02)"°
2=2°
order w.r.toX=1
® 120—k(0.4)*(0.08)"
(2) = 9:36—Kk(0.4)*(0.02)"
4 =4°
b=1
y — WlemeIr QUIT(B5 Gl ANDECEUBLD = (LPH6L CUME
alemennGeaudsid =k [X]* [Y]*

21. @ Cadlalmaniar Casgdmear almaru@ Gurm saflar Qadle) saiury uTdsdang aaTLms
aller @G ?

sllemaruGEuT L seflar Qadley glsflsen Gurg almearular Gouswd g dlsflésSarmers.
sllemerGousid o [ellemeru@GuTmat]. Gadley g dlsflEEuturg gds Gursdser Flep aumily
soU@EIng. serGeu almarGousd gdlaflsSlarmg.
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@ GCoudlalmearuis, elmaru® Curmlseafled o 6er foo Ulemeworiiyset Ueremiged womid e ydw
emeooriiLsen 2 @heurgen o sweamiler srramors elmeralamer QUITEHL ST 2 Heudlarmer.

sterGou Flsy gy mmed mHmwrsrgl, elmeru@ Qur@lseaflar seartamuullmert QUTBSS LIS
QeusiiGoum) ellemeaset GleusiiGoum ellsmer Cousmisemer Quimmisienar.  THSEISSTL LTS, FAS Vs KMnO,
QmausEnsE Qe ullmsr srourTgses almer gmm Gatutlmeoulls flspdng. oyemme gy senmels
Iiblvid H,C,04 Vs KMnO, @@ Srumitdge elensmwmerg) 60° C Qeuliuflensoullsd Blapdlng.

@smsrer srreed, KMnO, e Fe?* gy samlnGarhmumLaemg ui@h Gurg gy seaumedls gl
i sedlemGarmmid ellsmer s Glogieurs Bl allsmemum@L.

23. @ WS ams almerular allmerGeus wrhlsdl 1.54 x 107 s giHar ey SragSlamers Semihls
(JUN-20)

k=154x103s7
ty2=7?
. _0693 0693  _0693x10° _ 693
2k 1.54x10°3 1.54 T154
ty, =450 sec

24. SO,Cl, —> SO, +Cl, eTm aumwklenev 6@ LigSamer allsnanumrerg (pseoams allsmerGausailimiss
o 'LUQSMG . JFaT e sreld 8.0 Fiflmiser SO.Cl, -ar Qedlourarg JgaT gyrbugjeralsd 1 %
25 SO Y G STVS5mI SasElHs.

t,, =8 min t=1

[Ao] =100
[A] = 1% of initial value

[A] = i><100:1
100

_ 0.693

t:I./2

Kk

_0.693 min-1

k in

(= 2303, [Ag]
t [A]

0.693 2.303, 100
= log

8 t 1
0.693 2.303
= x 2
8 t
0.693 4.606
8 t

,_4.606x8 _ 36.848
0.693 0.693

t=53.17 min




25. A staiiy Gurger femzaeLwd olmear e (PSoams almeanur@d . alwarCurmer sflurd] Gmmw
QE0 smon 60 elpmgser eeafld gealmeniar almarGus wrfldlows sawsdhs . 180

sllermesEnsE NG aesllpssn elmearGurmeaflar (A) gjerallamers e fls .
(i) ty, =60sec k=2

(ii) t=180sec [A]="7
[Ao] = 100

) 0.693

() typ =——

Kk
. 0.693  0.693

tt1/2
(i k= 2093 log [Ao]
bz [A]
0.01155 = 2303 log [Ao]
180 [A]
100 0.01155x180
[A] 2.303
100 2.079
0g——=—-—
[A] 2.303

Iog@ =0.9027
[A]

K =0.01155 sec !

log

100 = Antilog0.9027
[A]

100 _ 7.993

[A]
100
[Al=7593

[A] = 12.5%

26. e Law aems alemer 20 Biblmisafld 20 % Hlopandng. almarCaus wrhldlmwus samsdlbs
.Ssiislleneuor 80 % [HlenmesmLiL Sy Sl STevid eTeileuemey?
(i) [A)J=100 [A]=80 t=20min k=7

(i) t=7?
[A] = 20
() k= [Ao]t—[A]
100-80 _ 20
20 20

1

k=1 mol L 'min~

i e~ Al IAl
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27. @ aleruar Eleriray gymmed 225 k cal mol~* Gugih 40°C -0  silwerGsus  Lomhled
1.8 x 1075 s~ etaufled g dlireyssmrenil A -ar wHlimLE Sevorls .

E, =225 k cal.mol™ =225000 cal . mol* k=1.8x10%s"
R=1.987calK'mol T=40°C=40+273=313K  A=?

logk =log A— ——23—
o8 B AT 303RT

22500

2.303x1.987 x 313

B 22500
log1.8x 107 °=logA— ——
1432

log 1.8 x 107> = log A—15.7089
log 1.8 x 107° = log A—15.7089
log1.8—-5 = log A—15.7089
0.2553 -5 = log A—15.7089
log A = 15.7089 + 0.2553 -5
log A = 10.9642
A = Antilog 10.9642

A=9.208x10'"collisons s~

log 1.8 x 107> =log A —

28. @@ (P30 auema ellewer 50 bl misefld 40 % FlewpeausnLEingl, almerGous wrhledluiler wHllmud
sewiLils . osialemer 80 % HlanmeusnLw CHEMmEULITET STevLd sTeleUETE|?
(i) t=50min [Ao] = 100 [A] =60 k=?
(i) [A]=20 t=?

_ 2303, TA]

0 k=100

2.303, 100
=——log—
50 60

= 2:303 logl.667

= 2:303 x0.2219
50

k = [0.01022 min~ '
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iy k= 2393 0 [Ad]
t [A]

0.01022 = 2:303 log 100
t 20

0.01022 = @ log5

2.303

0.01022 = x0.6990

t= @ x0.6990

161
0.01022

lt = 157.51 min|

Il sT(OSGISSTL (HS6IT

TOSGSSTL® = 1: (uSHs sTeur. 235)

Slparayid oplfls g smegar oy sadlnGarnn allmearlsh 2NO(g) + 0,(g) —> 2NO; (g)
@dlo em GO L Crrsdlsd [0,] -ar Gefle) 0.2 mol L™ s~ areiim gjemalled Gemmdlng sefled HECHETSS60
[NO,] -ai Gaflny emis eisgdld yflsfaen ?
_d[O,] _ 1dINO,]
dt 2 dt
0.2 = LAING,]
2 dt

d[NO,]
dt

—0.2x2=0.4mol- L1

THSHSSTL® : 2: ( usHs stever. 235)

Uereupld aflemerasfled gaiGourm elmarul@ Gur@marsmert CuTmsg elmarCustismersGhilGs .
allemeruileT gl GOLTSS almeramamud seau(ls .
(a) 5Br~(aq) + BrO; (aq) + 6H" (ag) —— 3Br.(l) + 3H,0())
GCargemer epeuld SsmiLuiu L. Cousald)
allemerGeusstd = k [Br-] [BrO 5] [H*]?
(b) CHyCHO(g)—"—>CH,(g) + CO(g)
Cagemearm epeuid sevorLhlwiliLn’L
afsmeor GeussLd = k[CHs CHO]*2
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o

a) Br~—ulemesr QuITm g alsneielemns = 1

BrO; — Wllsmeur Qur(s s g elsnereusns = 1

H* — ullemer QUT (GG NeMETTEUMS = 2
RLOCLTSs almaraens =1+1+2=4

b) elememeuema = 3/2

THSHSSTL®H : 3: (LSS er6vor. 235)

x + 2y — allemer Qum(meT eTeTm ellemeuruiler ellsmenrGeussiomeurenrg [x] = [y] = 0.2 M stggid Gumg
400 K -60 ellswewrGeussid 2 x 10 2s - @aialemaruiar gl QGCLTSS almarasmasmds SemuiLfls. [Sep 2020]
elemerGeusid = k [X]° [Y]°
4x103=2x1072x(0.2)?(0.2)°
4x1073
2x1072
2x107! = (0.2)*P
0.22 =(0.2)%*P
SBEsGSmen UNHLLCUTE a+b=1
RLO6CLTSs alemearaens a+b=1

=(0.2)**

TH5ZISSTLH:4: ( Uss 6r6wT.240)
K@ (pSdaims elmernurarg 90% Hlopacun 8 wmiCErd CamaL@Eng aewfld gdalmear 80% Hemey
Qum Camauwrar Crrsdlmeard SemusdlHs.

t=8hr

[Ao] = 100

[A] = 10

t =7 for [A] = 20 (80% completion)

K= 2.303 log [Ao] _ 2'303I 100 2.303

og— =——10g10
t YAl 8 Y10 g 0

K= 2.303 hrL
8

= @ |Og M
t [A]

2.303 2.303, 100
= log
8 t 20

2.303 2.303
———="""log5
8 t

2.203 _ 2.'3;03 06989

k




2.303 1.6096

8 t
16096 _12.876

© 2303  2.303

TH5ZSSTLH:6: ( Uss 6r6wr.241)
R WLy almarurerg 99.9 % FlopauemLw Cxmeuwrsr Crrurearg, ojcelmer Lrdlueare [Hammeasmiw
GCameuwrerr CrrdHmall Gure Gamymuwrs 10 WLEIE, fards ST H\s.

2303 [A]

= —— log———
t [A]

2.303 | 100

tog.o = —

kK 201

k

2.303
tog.9% = T Iog 1000

2.303 3
99.9% — k
6.909
t99.9%=T —> (1)
0.693
tBO%ZT —> (2)

rrom (U teoee, | 6909 K

() tey, k0693

too.9w _ 1o
L5096

t99.99 = 10 t500s

TH5ZISSTLH:7: ( USs 6TewT.246)
400 K wmmih 200 K gyéw Qaitiuflsnaseflsd allenerGeus wrdlslser wsmmGu 0.04 whmih 0.02 s
erefled Flemirey gy HmEMeE SHevurdHlH

k, E4 (Tz—TlJ

log—= =
k, 2303R| TT,
o0 0.04 E, (400 = 2ooj
0.02 2.303x8.314\ 400x 200
log2 = Eq x 208
2.303x8.314 8004 @
0.3010 = Eq 2

2.303x8.314 800
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N

E, 1
2.303x8.314 " 400
E, = 2.303x8.314x400x0.3010

0.3010 =

E, =2.305 J mol ™

TH5HSSTLH: 8 ( L&Hs 6Temr.246)

am oloaruiar olmarGus wrhdl k oyerg Caliudlmaulme nt GQurpss Getaimory IjTafeflue
FLOGTLITL 6T Liig. LOMMHMLO6L Sma;1.

logk =log A Ea (lj GuogyiLd log k Vs %

2.303R\ T
suEMTLIL LD eusmyujGumrg -400 K &smile] 2 soLw CrrGasr@® Qupiu@Sng . Serita] g Hmmeas semsdsl@s.

gmie] = 4000 K Ea=7?
Ea
2.303R

A4000K = £ Es —
2.303%x8.314 JK"mol™

E, = 2.303x8.314 J )¢ Tmol ™ x 4000 K
E, = 76589 J mol™

Fmle] =—

. e @ alarrsser
gardlii® :1 (uss eamnr.235)

1) Uderumh elmearsmer gl slmarsmrss SHESSHDCsTOIG  I)slailmemsemndamer
sllwarCousgdlmar GOUNDLD FoaTLITHSMET 6TLSIS.

(i) 3A+5B, —> 4CD (i) X2 + Y2 —> 2XY

() —dl4] _—d[B,]_d[cD]

3dt S5dt 4dt

iy 4] _ —d[Ya] _ d[XY]
dt ~  dt  2dt

2) N:0s(g) FmsamnLbg NO,(g) mmih O2(g) Yy Suabamng S allmarsmer shEs. o  GOIILL
Flemeoullsh N,Os -aiF wewmZed Gousid 2.5 x 10 2 mol dm = s*1 NO, MWD O, HyEhusTaunileT 2 (Heum e
Cassdlar udlliysmerd sremrs. slameruller Geussd eTeureur ?

(1) (i) eNewerGeusid = k [A]® [B2]°
(i) eNeweorGouatd = k [X2]* [Y2]*

(2) 2N205 ——)4N02 + 02




(0]
w

_1dIN,05] _ 1d[NO,]
2 dt 4 dt

L1 25x102 = L4NG,]
2 4 dt
% _ 4 05x102 =2x25x102 =5x102mol L1s

_1dINyOs] _ d[O,]

2 dt dt
1 25x1072 =902l
2 dt

%:1.2&10‘2 mol L 1s7!

garudlii® 2 (uss eanr.236)

1. X+Y —— clewarQurget eaip alemeruiled [x] | prai@ wLEETSEG0 CuTg almarGasn @
wLmsErdng. Guewb [x] , [yl gfu @retimiwn pretg wimksrsEhn Curg elmearGausd 16
wLmErdlng. oefld x wHgL y gmi Qurmsgs lmaraums LHGL LOGCLTSS elamerams
S Swaunilsners sewn_ls.

2. 2NO(g) +C|2(g)—>2NOCI(g) oaip elwarsg S6y OQaEr@ssiul@eter  Freyserfler

SlplitenLullsd gaiGaur@m almarGurmgameT Qurmss almearasms O LEOCLISES almaraemns
S Swauniler wHlisamens: smevire

[NO] [CL]
1. 0.1 0.1 7.8 x 10—5
2 0.2 0.1 3.12 x 10—
3. 0.2 0.3 9.36 x 10 4

(1) olewereuems =k [X]? [Y]? ——> (1)
8 allemereuemas =k [4X]? [Y]P ——> (2)
16 ellemeweuema =k [4X]°? [Y]? ——> (3)

@ _ 8ya€ K[4X][W
O € KXFA

8=42
23=223
3=2a
a=3/2




X -8 QuTBSg elmearams = 3/2

@ _ 16526 _ KI4XT[4¥T
(@) = gt KLAXTP[Y

2=4P

b=1/2

Y- Qurpsg ellmemeams = 1/2

(2) rate = K[NOJ*[CI,]¥
7.8x107° =k(0.1)%(0.1)Y —> (1)
3.12x107% = k(0.2)*(0.)Y —> (2)
9.36x10~* = k(0.2)*(0.3)Y —— (3)
@ _ 312x10" _ K02 (945"

M)~ 7.8x10° K(O.l)X(Q/Ify
4=2 X=2
NO- @ GuT@gg elemeareismes = 2

@ 9.36x10 _ K M (0.1)Y
(2) 3.12x107 KW(O-@y
y

(5

3=
3=3
3I(H5G 606 eLIN(HS

T=-y
y=-1
02- 0 QuTSg alewereusns = 1
almereusma = k [NO]2 [02]™

L H0wrss almareems =2 —1=1
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garudli® 3 (uss eramnr.241)

(1) A —allmer@UTaT eTeTm (pSedauems allmaruiles A yerg 60% Hlmsaemiw 40 BiflMsst GsmanLBE NS
@siialeneTullelT jMITEUMHSET6LD 6TEUT6UT ?

(1) t=40min [Ao]J=100 [A]=40 ti12=7?

2303 [A . . . .
‘. Iog[ o] _ 2303 0gl00 2303 oo 2308 (.00 09163
t [A] 40 ° 40 40 40
|k =0.0229 min™!|
0693  0.693 .
t,, = = :t12 =3.026 min
V2 =y 0.0229
t1/2 = 3m|n

IV. G (h360 alleorm - allewL_gai:

1. ellmarGousid aemywim?
QUG STasdln e Coudlallmeruiled @b QuhmsTer alsmer( QU@L Seaflar GEmlals HU@EL LTHMLD
Sjsuafleneorullest eilemen Goussld staurlILI(hSIma.

2. Hevreupid Hemaulled Flsgid allsmerseflar alenearGosslhasrer Hjalemer &ms.
(i) e LpLoblemevuled (i) sumy Blemevuiled

(i)  Guomsb. 6811 &l (i) atm. S*

3. @ alleweruiler alemerCaissms staleury Blievorulliimii?
s allemeruller wigalsd susmmuiL@GL Qefalngh CrrssinELrear amerCasTL iy
(i) emiaumerg gCsmb o6 GCrrsded Gnéu QmLCauefluiled omutsted g Frrafl
allenarCousgma GmM& @GLD.
(i) embaumerg e GO L Crrsdled ymowiCuinTs 9g GO L Crrsdled alamerCasi
steoTLIL(HSIm ).

At ——> 0 ergd Gungy eqmaf] allewerGousid @ GOILL Crrsdler elemarGauswnns wTHMILIHLD.

4. sllomerGausid HID elamearGas rhlsdl oy funiphbdlea, Guuirar CogLrGEsmeT 6TigZis.[Aug 2021]

6)1.6T6T0T allemeur Geuasid elemeor Geuss Lomledl

1. 58 @G CErsdigih almaru
Qum e ser, allensrallenery )

QurLsarms rhHmiLGILD @8 e@ aldlg wrhlalur@L.
Cousgdlemer @Qg GHINHSaTmg.

2. allemeru® GumpLsafler GEdley & allemaruiled FHLGILD e iGeum( allsmeorLi(h
GOMey g elemerelener Qurpeflenr Qeflayd 1molL—' g8 2 aterGuTg
QurpLsaflar Qafley gdlsfliured | gssmamssda elmearular Gasomoersrs,

@1 SerhHuILGEMS. Sjsuaflenerullesr ellemenGouss LomMledls @G Fowrdimg.

3. @g alensru@® Glum L saflsT @a1 ellemeru® GurmLseflear geusssd Gaflalsmer
glousss Cafalemer QuTmsa) QuUTmSHG jevLoWITE).

O|6MLOU|LD.
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()]

5. GUETWINI: CLIEVESHSEH )| 6TEUGT
@ ISlglumL elemerulled @LbCUNID alameru® epada msaflar Qurss aaamilsms  epada.m
616001 6T60TLILI(HILD.
6. susmWL): alsweTalems
Camgemenr eyeld sewiLdwin’ L Cousalldulled @i CQummeter GQadley 2 miyseflar 9B sEGsefler
o (G0 ellemeureuena sTeoTLILIHILD.
7. R oW mESalmarssTer JienIeUTLRST FLaTLITL pensr aiheal.
«_[Adl-[A]
t
A
t=ty, [A]:m
2
_[A]

_ Aol -[Ao]
: 2k
2
_[Aol

17 ok
2

8. nams almariar gmraumpa sradsSlhasrer CLITSIeITET SLOGETLITL ig NG &(1HS.
2" 1

(n—DK[AI"™

9. g Law ams cmender Qshlaseg aslymar sragdnsmer

t

—~+

n- cuends elsmeorullesT EMITEUTLDEY STV = tyo =

UEETCEHT(D AT E. Qarpggyeii® =In [Ad]
k:M \\fd &rru]m =-k
5 In [A]["

[A]=—kt+[Ao]
y=—mx + C

[A] Vs t
suemLILLomeuT g eTdT@GMl emismeu Qamemi CrirGam el gmEng. —> 1

10. wpaeoLy allmarsd sThSSISST O\E6T S(5s.[May 2022]
() N05(6)—>2N0, () +0(0)
(i) SO,Cly(I)——>S0,(g) + Cl,(g)
(i) H205(20)—H,0(1) +0,(0)
(V) cmmss sdfuéss Hapasa

(v) euememw yGrmiiGuest yGrmiierms Lommmluwiomgeb.




11. ereugmd slmarsuma elsnarsefler alsmarGous wrlslssrar gadlmer 5mse.

(a) WzeoLp allewsur (b) Yew ellemeurLig. efleweur.
(a) sec™ (b) mol Lts?

12. Gursed aisLb eTeTmmed 6TeuT6or ?
Q@ OILLT ser gerels) e allermeullsd Cursamid eypads. nseflear aateaismastu Guorgd aign
6160 QempaSSLILHISmG .

13. @@ IpiumL almeruiled epas. g semr 3-5@ CuALL®D EHESSTSSMHSTET SITCUID WTg)?
G IglumL  olmaruled eypaimsE GCupu'r  elomearu®@ Cur@aplseflar  GursssEndasTar
angdlwsa. mser lean gflg . aarCe epadan.m samiamid 3-5@ Cuoul G @mSSTg.

14. cusnmwy): Slemite] yHmeb .
o GCoudlallmer HlayGamihGwafls GCursami epassmmsar o SN L g6 Gmnhsuls
S mmenell Qunhlss CalsmiGid . Ysiurmmed Slarie] gLMmed 6er JmUYsSsiLBEnG.

15. gy ireneflweb swerum iper LweT wirg) ?
Qarhssiu’L @m Gum Galuwdliysmer 2 amLw  almerulear almearGas wrlalow Gsmsmih
Sjranefiued swerurigsmer LWETUGSS Sloria) o MMM S6uoTsSIL LD,
16. ealmarCosdma uTlsEw srreflser wWrene ?
(i) eleweru® QumrpLsefleT Hlemevsmio LoMmID @ewi
(i) elemeoru® QUL Sefler Geanley
(i) elemeoru® GQuTLLSeflerT UmiLTUETeY
(iv) ellemsorullenr Geuliufleneo
(v) elemerGeuss Lormilemwl LWETUHSSISH0

17. dipsramid eewerCaT(HEafld 2 6iTen FMiweals SHT6UNs .

N

~

/IS loglR]|
AN TN

%t

H t

slope = -

2.303

18. Neareu(mld elsmersaflsh Cousiomos FenL QUMD elsnerT 6T5I? STTEOID Fnm)s.

Cunsraid elemerseaflsd, @remiLmbd ellamerGu Gousors FamLGUNS & igw elsneaTwm@L.
smyewrd:  Slewio  ellemeru®  QurpLsemerall  eurw elemeru®  GQuT@eT Qumglers Geusms

allsmsmr&aflsd FEEUELD.




()]
(0e]

19. Sereugd elsmersefled Couswms mamL QU allener 6TGI? SMTEOILD Fn ).
(i) gmeTmé&iu L CaCOs 2 L et firdg HC/ ellsweor.
(i) ueflEig seerer CaCO; 2 L e Birss HC/ allemeur.

gnerréasiu’L  CaCOs -a1 ymiurliuere| gidlasfliuger sryeuons, gdls Gursagst
sl Quim  elemarGoussid gdlsflsdlarmg.
sterGeu, (e elemeur Gousioms memL QUM efleneurwimEGLd

20. A——> allmerQUITHET eTeTM (PSH6d U ellewerSsrer GFTmSILESSILLL Gous alSuflensr aumalss.

@@ almeruller  ollenearGousomearg, Seualemsruiled rHUELL  eNemsru@®  CQUITHL Serfleor
QeMeyseiler (PHL ULiguUemETL QUIMISH IEHIDU|LDTEIITED  J6UNMEIHET  (LPHEL  6UME
aNenears6l 6TETLULRLD. LN6TeU(HD (LPHL 6US 6)l6em6aTuilemsst &(IhGls.

A — elleer@QuTmaT

Geus eNglwimerg)
aNemenceasn = K [A]

- % = k[A]
dt
_dAL g
[A]
ChpUd t = 0 (WPHL t = t 6T60T SemUW|D CBHIF eTLEMELUTNED, eNeneETUHOUT(HLGeMesr CLoms6vur(h6iTern
FLOETLIML 1606015 QHTemSLLGSES, CQFM6] 6TLEMEL [A] (LPFHEL (Al P& SNMEME 61607160, QHS 6T6LEMEL
OSILIL|SereL
A t
[Ao] [A] 0

—(In [ADar; = k()

—In[A] = (=In[Ad] ) =k (t—0)

—In [A] + In [Ao] = kt

In(Mj =kt

[A]

kzllnM
t  [A]

_ 2303 [A]
t [A]
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21. A — B eretim Qurgleumer aflemers @ A @6t QemeysH @ CHISHMEGLD @6mL Guiwimesr
amyuLLb &G Q5T &SUULHeTargl. aumIULSmG SliqLLmLITS:S Q&men® NeTeumL
allen 6 s e & allemLwerf.

[A] T \ (i) eNemeoTUN6dT ET6MI6IT EUEME 6TEITEU ?
t—p (ii) 6UEHENGHITL_Lq 63T FTLI6Y| 6T6OTEBT 2
(iiiy eX6m6aTGEUS LOMMNEOIUT6T 6V 6T6OT60T ?
alleml: () YDA 6ums ellenew
iy m =-k
(i) mol L't 51
22. eflemeruQur@efler ymuugluereursng eflemenr Geussgglen g FHuBSHGILD aileneraileneor
ellens (5 8?

e @ GOUILL eemLujmLiul elener GUTGHANGT 2 (Heuane| Gemmuld GCUTE SIFH6T LM

ugliueney  NH&H&HMS)

o« QoL ep(p MeoMquiled 9iF& CLOTHELS6T HEMLGLUM eumiiLiy gOHUGE DS
o aNmeTGousd SHHHSEHDGI

23. gifafsilwev FweaUT_amL LwWaTUGSHEH T, wHMID T, Qeudubmeseafled allenearCeous

Lrmedser WemmCw K, wmmid K, gp&lweummier wHHuysefledi@mbs Herjem Spmmev E.. B
SSHSH(HLD FLOGTUTL Lg6Mm6a 6U(HaIS S

k = Ae RT (1)

gerum(® (1)61 @BUDPLD LSS 61(H&5

PR
£

_I.-|
Ink =lnA + lne '™’

E
Inkzlnﬂ{ ;] (- Ine=l)
RT

weena{ %))
RNAT (2

y=ctmx




T=T: eteid Gung eNeneorGeud OMMIED k = ki

Eq
In kl = IlnA — R_Tl ——————————————————— (3)

T =T, etemid Gung eNenerrGeusd OMMIED k = k2

Eq
Ink,=InA- R_Tz ----------------- (4)

(4)=(3)

In k- In k, -[E —i]
RT, RT,

n k| _ Ea [1 1

k| R |T, T,

ky|_ Ea

2.303 log E‘J 2
ke _ Ea [To-T,

log k, 2303R [T1T2i|

Qeuliufenevsefed  eNleneniGeus LTMEOSsT ki
LeTU(RSHS  Hetjey  SHmeL  E, g

i

|
.
Al IS

|
o e

T: wooid T LHMID k2 Y &westeummiest

LHULUSMOIBHGH  CLm&eu(heTar  FLO6TLITL g 6m60TLl

&650TLHIUIEVITLD.

3k 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k 3k 3k 3k 3k 3k 3k % 5k k k 5k *k
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1 urLped edlerm ellemL et

1) amil giflvkiser wHyD STTEISET eiTmTs eTeiter? @remi( or.&m Fwma. (MAR-2020, AUG-2022)

il gjbleomiser il smyiseT:

6TOUSLITITE0T ([@emeuuTenmil JMESLD G TLOmISET 69(I [@\6M6TIT ETOSLTTETT M6 Gl (h&(GLD/EULPBIGLD
" (e @ememr eresLmemenT) ymull flvmiseT | GamomiseT il STIEISAT 9y GLD.
eTeoTLILI(HILD.

61.&m: BF; AlCl3 61.&m: NH3 H,0

2) olemisar wHmILd sryriseat undlw Geerfl LyreTeo L Gsmerensemu allerd @s:-
lvmisar Birsemraale Wifleymmy LETTLrener (smanl rmer gweflsmw) smSlng.
HCl + H,0 = HsO*+ CI

snymigeT, Bissmraals Mfleynmn LGrT Lemer gnmnisGsTerSlngi.

NHs; + H.O = NHs*+ OH
s UGTTLLsmerr suypmisshn Im@ srghFlerer LGS e STTLmMELD (STrw 1).
Guogid @g LirmeererdLl gjLbleugdlenr (ojhleutd 1) @lememTamyd sTermemLpSsLILIHISlaTmS.
@ UCTT L emerr symisQameniL n@ srehFlwerer LGH @ iblewr@ (bl o ).
Guad @ LrreredLLl srrgdler (ST 2) @bl sarmamypssiu@Sing.
Qurgieurs Geverfl - Lymssteo L (gjLflev - &) ellsmeorenu eoTeuHLOMm 6TLYSEVMLD.

leutd 1+ &M o = gubleutd o + SMYLD 1

@ewewr gflev smr @l emL

\ |

HCI + H.O = HsO* + Cl
UG e supmie] yGrm_Ler ezl YGrmlLetr aupriig) LGy eyl
Syiflevtd ¢ STLD 2 Iifleuid 2 SITJLD 1

@ewemr gble T @ emL




3) Heraumd Biflu smassaflsd Klewh elmearsaflsd Qe bl - srr @ mLsmer sewrdls(JULY-2020)
i)HS (ag) +HF = F (aq)+ H2S (ag)

@evemr gl smy @7 evL

| |
HS'(aq) + HF(ag) = F(ag) + H2S(aq)
ST 2 Ijihleuid ¢ STD 1 bleud »

I

@emewr gjiflew smr @ emL

ii) HPO4s + SOs> = PO + HSOz

Genewr gyiflev sy @ emL

| |
HPO> + SO & PO + HSOy

9ifleuid ¢ ST 2 oflooth ;&I 4

|

@ewewr gyiflew sy @y emL

iii) NHs* + COs* = NH; + HCOgs

@ememr gjLblew smy @I emL

[ |
NH," + 0032' = NH; + HCOs

9ifleuid ¢ ST 2 oflovh ;.  &MLD 4
L 1
@emewr gyublew Ty @ emL

4) HCIO0. eype&aa flar gyl gearensaEmer STyeord & y. Lymeraill -Gl GameTanauller
SligliLenLuilsd o|GeiT @lewemor SMTSeNG SH6vTL s

HCIOs + H,O = H3;0* + CIOs
HC10, e1ectm gybleug et @lemsmor smid ClO, e SevtlngSler oy &endl gyblumisefler oy serileGermm Tt
odlefa@n Gurgl, gigar gflngsearmuoun g dlsfléen. Guogin HCIO0,- 6 GGarmilmflar gy samilemGerhm
steuet 7. @& yblevgdlaieter 0-H Weneveriiiled suedleniosmws @GemmiLgme gjlevd g 9dsifleESng.

5) CuSO, syl ar Bigs unCurafiurme Caréghn Curg QLT g)bamweat sriuf (11) gjsmemTey
2 EUTEUSTE) HMTF LT e Hmors wrmElngl. [Cu(H20)]%* aq) + 4NHs g = [Cu (NH3)s]2*@q, H20
mmib NH;z gy Swsumdlsd 615 eusllsnwn Al sl smyid ?
N

Sjemeuere)| Caromisatle, enww 2 Gors guweflurearg reaflasflblmhEg sl TTeaTsmen gnUSTe
il gibflewraay, reflasm sl raTsmen aumkI@Gagre amull srrursan QFwusubSng.

s eusdlsmiowimen symuilsmyid (Frefl) ertentlemevulled epm eprmull gyLbleutd (ewiow 2 Gevras gyuwientl ), e
susdlenLn Gemmid amul smrdeng (Freefl) Freofl uflrhm elemeor eyeuld QeuaflCummSIng). CmdassmTL alameruilsy
NH; epevddnm H,0 epeudanflemenr & s SiLimbev Blm gememre) Caiugms anubSSSIng.

sterGeu NH; e suslleminiblg sumull smipih gy @Lo.




6) @B TLT&HFluliéy 2 sTememam L Tr&ean s 3 weolld Qamley 2.5 x10° M ereor
&6vor LMW LILIL (h 6T6T8l. 860 & 60l60T S 60T6t) L0 60 W 85600T LN &5.

[OH"] = 2.5x107°M
pOH = —log [OH7]
= —log [2.5x1079]
=6—log25= 6-0.3979 = 5.6021
pH =14 -pOH
pH = 14 — 5.6021 = 8.3979.
pH = 8.3979. pH > 7, s6y&6 SMT556aTenn GlsmemL SmEL.

7) e@ s 2 geatwreri, 25°C QauliLflmeullsr samsd L’ geraisear HCl aumummen Caiigg
[H30+] = 4 x 10-5M Qafley Gsmei_ smrsame swrflsgietermt. o5 smrss HEIbmeasgeTenL
QamewiLgr () sible (9)) sMr&SaTmL QSHTEUITL HT?

[H;0%] = 4x107°M

pH = —log [H307]
= —log[4x1075]
=5-1log4 = 5-0.6021 = 4.3979
pH= 4.3979 pH <7, sz gblaugsearemnn Glemet SmEL.

8) 0.04 M HNO: 560 & 65] 60T pH LOB) Liet LI & 6voT(H1LINLY.

[H*] = 0.04M
pH = —log[H*] = —log0.04
= —log[4x1072]
= 2-log4 = 2- 0.6021 = 1.3979
pH= 1.3979

9) smrdnaT GLmSsD ey

FueTuhGSUU L Foblene sweTur igaiater Coudlalamerd & .m @GsuEismer 9Bl @SS
QarewiL, uGdlss.m gweflseflar Gumurt Qadlaysaflar QumsEsoaTme sardlnear GLmSSD eTeor
aueTWMISSILBSIMG.

XmYp= mX™ + nyY ™

Cuns L alemerdsmer samysner ClLmaaswmmledl

KSp - [X n+]mx [Y m_]n
10) difler wefll GuEpEsD ausmrun. Seom GariLflmeulle 9T wdllmu Gms. (SEPT-2020)

gmu pifler enamireet guefls Gemle) whmid meml yréalsd gwefld Qedle) gy &uamiler
Qupsanueer Biflar guwefll QuEssLD saTiLELD.

Kw = [H307][OH]

Kw=1x107x 1 x 107
Kw =1 x 10" **mol?dm®
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11) Gurg Swefl ellemenemeu s THSHSST L& ellerdGs. (JULY-2020, MAY-2022)

(W susdlemlo GmEs IibleggiL e, @ Curg gweflows QaTai g ear 2 lmu CaidE Curg
65 lvugdler Uflms afsn Gmneug Gurg gwefl alsmerey sreriiLHid.
sr.&m: Gamgwid ol CLeL gf ps gbllauggiar Cars@n Curg odllys gblugdar Afms aiswn

Gmn&Engl. @EIE CH; C00™ sraotug Qurg) Qe gy @Lb.
12) gyereuredl Birsse0 allflésmear suarum oL smel (JULY-20202, AUG-2021)

Sperosurel. Birgseo el g gifleugdler Ufleme wrhlsdlenw (Ka) oigear WUflome aigin (o) whmi
QafleyLetr (C) O@BTLIYLBHSSID SFLOGTUTLT(GLD.

CH3COOH = CHsCOO" + H*

@ w6 CH3;COOH H+ CHsCOO-

ILTbu Gorssar 1 )

Wflema afsin a 5

gublenev GLomevasei I-a a a

sublme Glgdley C(1- a) Ca Ca

[CH3CO0™] [H*] Ca x Ca Ca?

a[CH;COOH] Cl-«) (1-a)

1>> q, steorGen, (1 —a) = 1

KaZCO(2

13) pH sausnguwim (MAY-2022)
Q@ seorgalear pH eaTug giGsmraaln 2 aier smeml Crreflun gweflseaflar GurarT Qadelst 10 &
JligliuemLwn&s GsmeL sdliT@Gnl wLdma gl ser aemrunssiuGEng.

pH = —log;o [H30%]




14) 1.5 x 10*M Ba(OH); seorgeiler pH wdllemu sSewrsdlHis.

Ba(OH), — Ba?* + 2 OH-

manL Ty gueflsefler Qe = 2 [OH]
= 2x15x103M =3x10"3M

pOH = —log [OH™]
= —log(3x1073) = 3-1log3 = 3- 0.4771 = 2.5229

pH =14 - pOH
pH =14 — 25229 = 114771
pH =11.4771

15) 50 ml sergeramLiw 0.025M KOH semysaer 50 ml sergjerasmLiw 0.05M HNO; Semiys e
Carsasiu@déing. @niSulsd Qumi’L smyesdlar pH wdllmu sSasslhs.

iM; — VM, = V3M;
(0.05x50) - (0.025x50) = 100M;
2.5- 125 = 100M;

1.25 = 100M,
125 .

M3 —m— 1.25x 10

pH = —log[H*] = —log1.25x 1072
=2-log1.25=2-0.0969=1.9031

pH =1.9031

16) HCN - et Ka wdliy 10 ereefled 0.4M HCN &eorgedlest pH oy eTeureu ?

HCN g susdlemin @smmisg ojhlsuid gy @b.
[H*] = JK, C = V4x1071x107° = V4x10"10 =2x107°

pH = —log[H*] = —log2x107°
=5—1log2=5-0.3010 = 4.6990

pH = 4.6990
17) 0.1 M gCureafluid gFf CLL smradlar Brmhugly aisn whmid pH wdllmy sandsdbhas
Ka= Kb=1.8X10-5 61607 Gl&m(Hl&asLL (HeTeng.

h = \/K_ _ Ky 1x10-14 _ 1x10-14
- h = JKaxK,  \1.8x105x18x10-5 /1.8x18x10-10

h=1v0.3086 x 10~* = 0.5555x 1072 =5.555x 1073

h=5.555x1073

1 1
PH=7+-pKa—5pKy
Qar@ssiu’L Ka & Kp wdliysar swwr@d Gurg pK, whmih pK, wdliygen wwnm@L.
pH=7




18) ausdlemoibl@ syblsuid LMD auellewy Gemmis STTSHldmEE 2 Mm@ 2 ller HrmhuEsse sl
h@h BFITHLRSSM aish gyfuamiiberar suarLrGismeT smeal

@ susdlemwo bl gjleud DD auedlen Gmmbs ST g Swanfndlsm Guimer bl allsnersmi
&(GIGeumLD.
HCl(ag) + NHsOH(aq) = NH4Clag) + H20()

Brsseraalsd NHa Cl poflad UifleswenL Slmg.
NH(Clis) — NHs" (ag) + Cl'(ag)

ausdlemwn Geomig ST NH4Cl - 6 suelleowo Lildas @lememr gyfleud NH4*  ojwesflserm@t.

steorGeu, NHa* owerflaet Bifledlmhg 2 maurssiulL OH-guwefly et elemsryflig oweflymm NH20H
STTSHMS 2_(HEUTSESLD.

NH." @g) + H200) - NHiOH@q) +H" ()
Cumasem allemeruiled H guweflaser o meurdlermer. ererGeu [H*] > [OH7], seor&e iLhlssememiowjsmL g
igeT pH 7 elL& Gemmey.

ErrpuGdgen wrhed (Kn):
NH." (ag) + H20(1) —» NH:OH(ag) +H" (aq)
Ch ch

C (1-h)
B [NH4+][0H‘] _ [NH,OH] [H*]
Kb ="mmom ———~ Kh—w————(z)

guerurh (1) x (2)

KbX KhZKW
K
Kh=—w
Kp

Yflema Lomehledl (h):

ChXCh 5
K, = Ch
c1 —h)
\} 1} Kb
h= Kw

Ky C
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H* gweaflsaflor Qaley:
Uﬁ]=(n1=cJKW=:JCK”
KpC Kp

CK,
Ky

[H*] =

sengedlest pH:
1
CKwz 1 1 1
pH = —log [H*] = —log [K—b]z = —-logC—-logK,, +>logKy
H 1 K 11 C ! K
p _Zp w5 0g 2p b

pH :7—%logc—%pr

19) Agz Cr04 -au7 s@rlper Qumss WY 1X107'2 gy @b. 0.01M AgNO3 smiyseiled Agz CrO4 - 6
&0 SHMener &6u0T5&|(H\e5.
AgoCrOs = 2Ag ™" + Crog%
(S) (25) (S)
AgNO3 _, Ag*™ + NO3’

0.01M 0.01M 0.01M
Ag" guweflsafler gmbu Gefley 2
Ag" gweflseflerawflona Gladley 25

AgNO3 Gailiugrsd Agt swefsaflar Qehaeaflsd suGid wrmmd | 2S +0.01

[Ag *] =2S +0.01; (2S<<0.01);[Ag*] =0.01
[Ag*]=0.01=1x102;[CrO4>]=S ; Kep=1x10 12
Ksp = [Ag “PICrO4*]

1x102=(1x10?%)?2xS
= L1077 1 41078M
1x10
S=1x108M
20) Ca3(P04)2- air SvyHmeT QUEHSSSSHSTET FLOGTLITL DL 6T(YSIS.
Caz(POs) 2 = 3 Ca* +2 POs*
S 3S 2S
Ksp = [Ca**[PO4*]?
Ksp = [3S][2S]?
Ksp = [275%] [ 45?] = 108 S°
Ksp =108 35




21) CaFz (s) & Bifled sorsg e Ozallpw smrsw surfléssiu@Eing. oissmyaeln
[Ca* ]=3.3x10* M, erafled CaFz-ar Ksp gl ereoreur?
CaF, = Ca?*+2F
[F1=2[Ca?*]=2x3.3x10%*=6.6 x10* M
Ksp = [Ca?] [FT?
Ksp = 3.3 X 10“x (6.6 x 10%)? = 143.748 x 1012=1.44 x 1020
Ksp= 1.44 x 107

22) Ag Cl- et Ksp wdliy 1.8X10° ereefled 1 M AgNO3 ssemyasdlsh Glomeumit senidimensord sevmdelHis.
AgCl = Ag*+CI

S S S
AgNO3z — Ag * +NO3"
M M 1M

Ag" gweflsafler gmbu Qefley
Ag" oweflseflarawtlamen Gl S
AgNO3 Gailiugmsy Ag* suweflsaflar QeMasaflsd hu@id wrmmd | S +1

[AgT]=S+1;(S<<1); [Ag*] =1
[Ag*1=1;[CI1=S; Ksp=1.8x 107
Ksp = [Ag "] [CI']
1.8x10%°=1xS
S=1.8x10"Mm

23) Heveur GGG ipaT g GOIIILL QEel pw sersorarmg [Ag*]=5x 10° hHmib
[CrO%]1=4.4 x 10 *M. Qadloysamer GamemiGorongl. FHleoeur GCrrGuLligar Ksp wlin] sTeie?
AgoCros = 2Ag ™+ Cros>
[Ag*]=5x10°M; [CrO*]=4.4 x10*M
Ksp = [Ag 11° [CrO4% ] = (65X 10°)? (4.4 x 10 %) = 1.1 x 1012
Kep =1.1 x 102

24) HgzClz — st smrdlnar QUBESSSSDSTET SETLITL ML 6155
H92C|2 = ng 4+ 2CI
S S 2S
Ksp = [Hg> 2] [CI? = S(25)? = 4S?
Ksp =4S3

25) Agz Cr04 &7 sordnar Qumss wdiy 1.1 x102 gu@ih 0.1M smrgsilsd Ksp 67 samrSlmer sTevrer ?
AgoCrOs = 2Ag ™ + Crog%
S 2S S
Ko.CrO, — 2K +  CrOs
0.1M 2x0.1M 0.1M




Cros> sweflseflar gyrin Qedley 1
Cro42 gl saflarswblme Qeday S
K,CrO, G&itiugmed CrO4> sweflseflar GaMsaflsd gnuGid S+0.1
LD MMLD

[CrO4*] =S+ 0.1; (S<<0.1) ; [CrO*] = 0.1
[Ag ] = 2S; [CrOs*] = 0.1; Kgp =1.1 x10°*2
Ksp = [Ag *]* [CrOs]
1.1 x10? =(25)%0.1)

1.1x10"? =482x 0.1

o _1l1x10712
4x0.1

S=42.75x10"12 = 1.658 x 10~¢

S=1.658x10"°M

=2.75x 10712

26) 0.150L &eargjereemw 0.1M Pb(NO3), pgid 0.100L of 0.2 M &ergjeramLwl NaCl semiysed
S Flwanmn eainrs sasEh Gurg eiplipe| 2 maur@r? Ksp (PbCl,) =1.2 x 10°

seeneuulled 2 eer Ph?* ommid CI” gweflseflar Qadloysst Seargerema QUTYSS wrmLGLD.
eTeorGeu Gl seorgjerey (0.150 + 0.100 = 0.250L)

Pb(NOs)z = Pb? + 2NO3z
0.1M 0.1M  0.2M

Pb?wilesr Guomedaseflerr ereutentlena = Gomemfllly x ser gemey

sevenauullsd 2 ater Pb?* Gumemflly = Gureasaflar eemrenildsma / sergemey

[Pb?|ssvemen = —> = 0.06M

0.25
NaCl = Na" + CI

0.2M 0.2M  0.2M
CI" wleer Guomeosseflesr ereutrentldenas = Gomeumflily x S gemey

seveneuullsd 2 eter ClI° Gumemflily = GmesefleT seuwrenllsema / seur gjemey

[CI_] SH606061 — % = 0.08M

SuefiQusEasn = [Ph?][CI = (0.06) (0.08) = 3.84 x 10
senrdner GQuEpssn = 1.2 x 10°
SwelliGum@mEsD > sardner GL(m:LD

PbCl, efipLigeum@Ld.
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27) AI(OH)z-607 K, iy 1x 10°°M g@th. NH4OH mgid NH4Cl srmise) smrsme Cais@neurg
6m5 pH wdlluded AI(OH)3 afipLigeum(gia?
AI(OH); = AI** +3(0H)
Ksp = [AF*] [OHT?

[AIF*] [OH]® > Ky, AI(OH)3 efipLigeum@ib.
[AF*] [OH]® > 1x 10%
(1x 10°) [OH]® > 1x 10°%°
[OH]® > 1x 10
[OH]> 1x 10*
[OH]= 1x 10“M

pOH = —log [OH™] = —log(1x10™%)

=4-logl=4
pH=14-pOH=14-4=10

Al(OH);ull e pH wdliy 10 &G gFlswr@d Gurg Al(OH); afipuigairELlb.

I garudini® alarm elamLser:

1) sifaflured QEratemssmu LwaTLBES | HearamasThamp bl () S ear amsiLBEES
(i) HNOs ii) Ba(OH); iii) HsPO4 iv) CH;COOH

HNOs I|hleutd
Ba(OH): SITIJLD
HsPO, 9jhlsuid

CHsCOOH I|Lblevid

2) UeTeumeuarauniinGg jeundler Birssmyaslsn AflwsumLgaissrear FoaruBSSILTL FoTUTL L

6T(031%. Glogyd Gleneuur gjLblev-smy @ eoLSewer e Hls.

i) NH, +H,O = NHs; + HO"

@ewerr gyflev sy @y emL

NH, +H,0 = NH;+ HO"

ol 1 &Ld 2 S 1 I|ifleutd »

et gLl sy @7 enL




II) H»,SO4 + H.O = HSO, + H;O*

@enemr gl &My @7 enL

H,SO, + H,O = HSO,; + H3O*
flevld 1 STTLD 2 ST | Iyhleuid 2

@ememr gl smy @7 evL

iii) CH3COOH +HO = CH3COO + H;O"

@enemr gflev sy @ s

CHsCOOH +H,O = CH3COO + H3O*
9ifleuid ¢ ST 2 SITIILD 1 oyfleuid »

@emewr gyiflev sy @y emL

3) JevreuapLd ellemeurasefled gl smysisensm sewiL e
Ca0 + CO; — CaCQOgs
CH;-0--CHj3; +A|C|3 — (CH3)20—>A1C13

@i 6 " muil gjibleuid " @mil smyib
1 | CaCOs CO2 CaO
2. | (CH3).0—AICI AICI; (CH3);0

4) &6y @O iU’ erereurg H:BO; eypwda. prarg BHLImEg man  rréme® weflamw
IhmISGETaTSMG|.

H3BO3qg + H20g) — [B(OH)4] +H".
oMl Qarstensamu LLaTUGSGE  eLn&Es. Hlar Saransmy Seurs.

H3BO3 eypeudan mreng 6 @leneur sToudL Treaemer K eyeddn Ml blmhg QunaugerTsd gmull
T VT I Y T

HO

HO >E +—0H

~

HO
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5) g G L Qauiufmaouls e EEEmos smrsdar Kw wdioy 4X1074 eeafls [H:0*]
whgid [OH ] wefls Gedloysmer serdSlHs.

E@Blemes smrasdlsd, [H:01] = [OHT]. serCeu @aer Qadley ‘x* oo Qarars
Kuw = [HsO"] [OH]
4 x 10 = (x). (x)

x? =4x10"1

X =+4/4x10"14 =2x1077

[H:O*]=[OH] = 2x1077

6) o) 108M Qzdlasmw H.SO0, gblegdlai pH wdlimu samsdlbs
Qar@ssiu’Lg: [H*]= 2 x HSO4wler Gamle) =2 x 108 M
[H30*] = 107 (Bifedl@mba) + 2 x 108 (SubleogSledlmban)
=10x10%+2x10%=(10+2)x2x 103
=12x 108 M
pH =-log (12 x 108 =8 —log 12 =8 — 1.0792 = 6.9208
pH= 6.9208
&b ) pH = 5.4 T &QaETaRL @ Smrsslar manlraar gwefls Fmamen Gome/HlLi gl
ST S| ([H)5.
Garhi&siu’Lgl: pH = 5.4.
[H30*] = erdliiLsems (-pH)
= a1l &ema (-5.4)
= a1l &ems (-5.4 +6 -6)
= 1l &ema (-6 +0.6)
=3.981 x 10°®

[HsO*] = 3.981 x 10°M




[0e]
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@) 50ml 0.2 M HCl2_L& 50ml 0.1 M NaOH & seisiar Sl d@ B smraedar pH wlismu
&600T 5 &5l (D1 S.

V1M1 - V2M2 = V3M3
(50%0.2) - (50x0.1) = 100M,
10-5=100M;

5=100Ms

M, = > =5x1072
3 700 °F

pH = —log[H*] = —log(5x1072%)
=2-log5=2-0.6990=1.3010
pH =1.3010
7) NH, OH-@7 Kp gl 1.8x 105 stauflsb, 0.06M 9jbGonaflud snem rréme® samraedlar ojweflumge
F560i5508 SausS[Hs.
Garhssiu’Lg: Ky,=1.8x10°, C=0.06M

K, [18x107
“=1c" 0.06

1.8x107°
=40.3x10"3

6x1072

= +/3x10"% = V3 x1072 = 1.732x1072

Sweeflwrge aisn (o) = 1.732 x 1072

Sweflwurge egaisn = 1.732 x 102 x 100 = 1.732%

Sueflurge Fgaisn = 1.732%

8) o) FuGuremt gwGureafiun mem rréEmau@ wHmih nCLTaflun GGsmramramL GErar@arer e
SIS Smilsen GFwuspmmen elersEs.
NH4OH wimid NH,Cl gy dlwsunsmm QsremiGiarer s SIS0 Smyaelear Smmisn ClEumpammemi
al61 (& (&G euLb.
SR smyalar Wflms e mser,

NHiOHegy = NHa"@g) + OH ()

H,0(1) N
NH4C|(5) — NH4* (ag) + Clag




@&samauLaT SMTHma CaTs@ueuTg 9Es STTLTeTdl, SemrdalaisTer @ gjblsid
NH; " 2 Leat elemerul (B INmawsmLwrs asdlmugmnhs sTrors wrmidEng. Sigraug OH-
JuweaflEQadley gdsfliusre smraalear pH wdliy Guflwere] gdlsfliudlsomeo..

NHs* @) + OH@q) — NHsOHg)

@ssumawLar gblugma Cars@n Curg gis gblowrarg samradlgister OH  gweflsearme
Bhflmeawrssiu@dlearmer. Guaib sublmeemw urmoflés NH,OH Cuanh fflsere; WflmasuilaL Slmg.
steorGeu pH Ldlidled @GMIINILL6eTey LTHMLD gD FHUbIeUlsbemev.

H* g + OH@q) — H20q)

H,0())
NHAOH(aq) [ NH4 +(aq) + OH_(aq)

H" @) + NHsOH@g)y = NHa"@g) + H20q)

8) &) 0.4 M CH;COOH wmgib 0.4 M CH;COONa gy lwaihenm Gsremr@eier e Srmiss samysslear pH
wgllemu sersslBE. 500ml Gunssam.. saregiar 0.01 M HCl g Gsr&s ety pH-6 wrhmid eerer? (Ka
= 1.8x 10-5) HCl g Garludlermed FhLELD ST Ij6Te| LTHNSMES RSISSSSHHITS H(HIIS.

SRS Senygedler pH wdliy:

CH3COOH =CH3;COO + H* CH3COONa — CH3COO™ + Na*
0.4 o o 04 -« o o
K = [CH;CO00~] [H*]

a [CH3COOH]
[H*] = Kq[CH;COOH] _ Kq(0.4-a)

[CH;C00-] ~  (0.4+ )

a<< 0.4, et6rGeu [0.4 - a = 0.4] wAMID Y GLD [0.4 - o = 0.4] (S
K,(0.4)
+ Y -—

[H¥] =1.8x107°
pH = —log[H*] = —log1.8x 1075
=5-log1.8=5-0.2553=4.7447
pH = 4.7447
Cunssei_ smrsaLar 500ml0.01 M HCl g Gaigs Geiy pH iy

0.01 mol
500 ml

= 0.02M

Garéasiu’L gblewd [HY] =

CH3;COOH =CHsCOO" + H* CH3COONa — CH3COO" + Na*

04—« o o 0.4 o o




(0]
w

CH3COO + HClI — CH3COOH + CI

0.02 0.02 0.02 0.02
0.02 Guomed HCI , 0.02 Guomed yFAGLL gweeflujeor @emewrigy 0.02 Gomed gFfws gblwgms HmEIng.
6160TG6u [CH3COOH] = (0.4 — ) +(0.02)= 0.42 -a = 0.42
[CH3COO7 = (0.4 +a) - (0.02) = 0.38 -a = 0.38

+1 _ Kg[CH3COOH]
[H*] = [CH;CO0-]

-5
[+] = G20 - 1.99x1078

pH = —1log[1.99 x1075]
=5-10g1.99=5-0.2989=4.7011
pH = 4.7011
@ susdlemwo LlGEs gblaugema (0.01 Gume HCI) GaTs @ Gurg pH Gonks Ijere] L [HGL Gmndng.
BTG, 4.7447 O@Eg 4.7011 6@ Gondmg). sarCol, srmisn Gewsyemm sflurfsasiulLg.

9) &) 0.1 M NH, OH senyasd NH, Cl uipsmiser 2 aieflLid Qar@issiu’Lmd, pH = 9 erer Qamemi_ STmhige
Seyeene sTeleumy Swimflimi?
pOH = pK}, + log [2-1y] / [&mrid]

pH +pOH = 14
9+ pOH =14
pOH =14-9=5
_ [NH,CI]
5=47+ log—[NH4OH]
0.3 = logM
0.1
[NH,CI]

= oL sema (0.3)

[NH,Cl] = 0.1M x 1.995 = 0.2M
1 60lLLir 0.2 M seoasy swnflés GgHemeuwmer NH, Cl - 6ot flenm

= NH,Cl - a7 $lmeiT x NH, Cl - 07 eLpoussdnm) e16m= 0.2 x 53.5 = 10.70 &
1 60lLLir 0.2 M seopge swurflés Cgmeaurer NH, Cl - et Bleom = 10.70 &

9) &) 100 ml 0.8 M umiiifls oyblevggL et eTelioucTe] saroera 0.6M Gamguid LTTGLL SHmrssd sabg pH
wgliy 4.0 QaTewi_ g STEISH Smrama ummiumi? (uribls gbladaT pKawdliy 3.75 )
pH = pK, + log [Gamgwid umitGo"] / [umihld gjibleuid]
[Gemguid uriTGL] = 0.6xV
[uriiblé gyfleod] = 0.8 x 100 = 80
[0.6 V]
[80]

4 =3.75+ log




(0e]
()]

4 —3.75 =log [(E:O\]]]

Lo _ [0.6V]
st Gema 0.25 = T60]
0.6V =1.778x80 = 142.24

V= 14224 _ 237.08
06 :

Sarglere] = 237.08 mL

10) HCO3" gjwefluflet pKa wdliy 10.26 erauflsd , 0.05 M imemienLw Gamiguid sriuGsr. semiyasdleur
(i) Brmiu@Ssed wrhled (ii) PrmiuG@Ss6 aigi(iii) pH gy Euabmns sams@ss.

Sitey: Qar@ssiulL wdliy

pKa=10.26
pKa =-logKa
Ka = eTdliToL&ema (-pKa)
= srdlioLGema (-10.26)
= eTdliToL&ema (-10-0.26 + 1-1)
= eTdliToL&ema (-11+ 0.74)
= edliToL&ema 11.74
Ka = 5.495x 10-11

(i) BITHL@GSS60 mmledl smemmed (K):

Ky, _ 1x107*

= SsxoE 1.8x107%

Kh =
BITHUGSSe0 wrhled (K.) =1.8x 1074

(i) BITnuEGSSH iz sreurem (h)

h = / Ewc - \/ T \/1“0_3 =+v3.63x1073 =36.3x10~* = 6.025x 1072

55x10-11 x0.05 0.275

BrmouGSge afgw (h) = 6.025 x 1072
(iii) pH seau&ES s
1026 , log0.05

PH=7+_pK,+5logC =7+ + 2222 = 7 4 513 - 0.6505 = 11.4795

pH= 11.4795




I11. 7 @5 GSET B alerm allevL SHai:

THSSHSSTL(H (LSS eTemr: 5)

Newreugpid eflemeorulled 2 airem gmull gyLblevid ommid @l sryEisEmeT Semfls.
Cr3* +6H0 _,  [Cr (H20)¢]3*

Sjwertluflest ECrHmSHled, epeti@eum(m By epeudsn mitd (M eTevdL TTerT @I ewLsmwt Cr3+ jweildE
PEIGaISHT Qamdenr gé@Gaur@ermblud (111) weefl ead Fermmw Quim gwefl 2 weurdlng.
Iigreug), Cr3+ guefl gmuil gyblevwrsad wmmid H,0 epeda.m eymull srywrsea)n QFwsiubidlermer.

THSHSST. O : 1 (USSLD eTevar: 9)

2 x 10°M, H3;0* gweflF Qadlmeud Qsremi@eier @ uprsshe OH gweafls Gsdme samsdl@s.
S0y e0l6uT S6UTEHLOGHLI S56U0TL 1S5,

@ar@ssiulLg): [H30'] =2 x 10°M
Kw = [H3:01][OHT]

O] = R _ 110 oy
OH™] =570 = Zx103 ~ °X

2 x 10° >> 5 x 102 ggmeugy) [H307] >>[OH ], steorGeu uipdamm ojbleuggerens Qamemig).
THSSHSSTLH 2 (LSS sTevor:11)
0.001M samrsedle pH wdllienu smrss(His
QarhssiulLg: [H;0%] = (0.001)
pH = —log [H30%] = —log(0.001)
= —log 1073=3
pH=3
ThSSHSSTLH: -3 (USSLD eT6v0r:12)
10 "M HCl &t pH udllienu SemrsdlHs.
Garh&siu’Lg: [HCI] =10"M
[H:0%] = 107 (Bfedlmbgl) + 107 (onflewsSedmnbsi)
=107+107=(1+1)x 10" =2x 10"
pH = —log [H30"]= —log (2x1077)= 7—1log2 =7 —0.3010 = 6.699 = 6.70

pH= 6.70




(0e]
(0e]

TOSGHSSTLDH .4 (L&D 6T6u0T:15)
s Gomnkg Warugeafluller 0.10 M GedlamLw semrsd 25°C 6 1.20% eusmiy
Sflewaswen_dlmg) ser s dhwuliu’ Herorgl. blwgdlar Giflens wrdled whliewu Sreamrs.

QsrESsUI LS o= 1.20% = ~22 = 1.2 x 1072

100

K,= a?C=(1.2x1072)2(0.1) = 1.44x107* x 107! = 1.44x107°

THS5GSSTL(H .5 (L&D 6T6u0T:16)

0.1M CH3COOH semrgsilar pH wdllienu sansds(hs. of ws gblausdlar Giflens wmrhledl i
1.8 x10°

Qar@&siu’Lgl: K,=1.8x10°,C=0.1M
susdlemn GHmMES Ijhlevmisefled, [H] =/ K, x C
[H]=v1.8x105x0.1 = V1.8x10°¢

=1.34x1073M

pH = -log (1.34 x 10%)
=3-log 1.34
=3-0.1271=2.8729
pH= 2.8729
T(h5SS5ST([H .6 (LsHsLD erevr: 20)

0.20 Guomed Bl L 7! Gamgund A GLL ohgih 0.18 Guomsd el L' 9 f 1ps gLfleud gy Hlwemar Sevbgierer
R SMIEL syt pH wfllmu sansdl@s. F ws gblwgdlear K, wdliy 1.8 x 10°

Qar@ssiulLg: K,=1.8x 10°, [gjleod] = 0.18 Gomed el L, [2-1y] = 0.20 Glomed 601-L1j"

pH = pK, + log [2-014] / [obleuid]
= 4.7447 +1 0.20
- %8018

10
=4.7447 + log?

= 4.7447 + 1og10 — log9 = 4.7447 + 1 — 0.9542 = 4.7905

pH= 4.7905




(0]
\O

ahS5HSSTL(H .7 (LSS erevor: 21)
500m!I aeur gjereyeiar pifled, 6 Elymd gl ipd yifleoid whyid 8.2 lymd Cemgund A CLL gy Huaramy
Bifled srgg GQuniu’ L smrgdsr pH wdliy eearear? oS ws ublogdlar K, wdliy 1.8 x 10

GameTLTaer - Cam& LTS FL06TLITL lgaTLg,
pH = pK, + log [2-04] / [3ibleuid]

pK, = 4.7447

Gamguid 9 CLLwer Cumassfler sewrenllsma = Hlewm / epedanmi Hlevm
=8.2/82=0.1
[Gamgpund & GLL] = Gumsisafler semtsnllsms / samrasler sear gerey = 0.1/ 0.5 =0.2M

IFI s gblevddler Guraseflar samramisma = Hleoom / epada. m flaom
=6/60=0.1
[0 198 gbleuid] = GuredseflaT senTenilsme / smyaealar sar gerey =0.1/0.5=0.2M
PH = 4.7447 + log 2>
= 4.7447
pH= 4.7447

THSGHSSTLH 8 (usHsLd eTevr: 25)
0.1M dimeiewLw CH;COONa aayaadler i) BrmhU@Gsge wrdledl i) Brmhu@sso ais whmid iii) pH
Spfwuanemn smnsdlHiE. CH;COOH oflwgdlar pK, wdliy 4.74 (SEPT-2020)
PK .= 4.74
pK o= -log K,
K= sTdliinL&ema (-pK ,)
= a1ITLOL G605 (-4.74)
= eTITLOL S0 (-4.74 +5 -5)
= a1l &ems (-5 + 0.26
=1.8x10°

i) BIThU@GSSe0 omBladl (Kp)
Ky _ 1x1071*

Ky = - 1x10°F
h ™= g, 7 18xx10°5

BrTHuGSge rdledl (Ki) = 5.6x 10710

= 5.6x 10710

i) B hUE@SS et (h)
/ J 1x 1071 \/”“’ — 055555 108 = 0.75 x 10~*

1.8x10-5x0.1

ﬁlrrrmu@g,g,m g (h) =7.5x107°

iii) pH:
PH=7+2pK,+2logC=7+=1* 4 EX =
pH 8.87

=7+ 237-0.5=8.87




THSSHSSTH 9 (USSLD eT6w0T: 27)

1mL 0.1M Gl empLl Grl semrgsd wmgid 0.5mL 0.2M NaCl serges gyfuninmn eaimrs
S&EGLLeUTg Gl GCarmar® aipupam@lor? aipuparersm? eer sels.
PbCl, @etr K, wdliy = 1.2 x 10

seenaluilsd 2 eter Ph?* ommid Cl- gjwerflsaflar Qadleyser, gigar Seafliu’L Smrsasmer ST LMD
Gl ig (& @LD. erarGeu Qomsg sergjere] (0.1 + 0.5 = 1.5mL) sevemeuuils LommILIL g (5 (ESLD.

Pb(NQO3), = Pb Z + 2NOg
0.1M 0.1M 0.2M

Pb?* et GLomed eTetTemilemas = Gomeumfllly x senraedler Semgemey 6Ol Liflsd
=0.1x1x10%=10"

[Pb?*] sevemen = Pb?* o7 GLomed eTeutteuelldemas / semiaellenT S6ur g 6mey= - ;?:0_3 =6.7x1072M
NaCl = Na" + CI
02M  02M  0.2M
Cl- et GLomed eTeutTemntlEEemas = Gomeumflilly x sewraedlerr e gieTey 6Ol L iflsd
=0.2x0.5x103=10*
[CI] sevsmeu = CI- 687 GLomeb sTeuvtenellsens / sengaedler e gjere) = - 512:;_3 =6.7x1072M

Jueafli@u@m&s wdliy = [Pb?*][CI]?>= (6.7 x1072) (6.7 x 1072)? = 3.01 x 10*

SwefliGumss wdiy 3.01 x 10*gyarg) smrsdnar Qumssunglimu (1.2 x 10°) ol g glsiors
@muugme PbCl, afipLigaimrglng.

a(h55S5STH 10 (LSSLD eTemr: 28)

Heramausranpss smrsSnacumssh wngib Gl somrshpar g fuanfings Sl Gw o arear
QarLirenu ey

9|) BaSO4
BaSOs = Ba?" + SO,*
Ksp = [Ba*][ SO4] = (S) (S) = S°
Ksp =52

) Ag2CrOy

A92CFO4 = 2Ag 4 CI’O42'
Ksp = [Ag *]?[CrO4*] = (2S)? (S) = 4S3
Ksp =4S°
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IV. &6 allewrm ellenL e

1) Sifaflwerd gyblevid Lommid STy eTeTmmed eTeier? (MAY-2022)

BT ShGl J|S6UT QUTLDLISEMET 6T(L)GIS.

o gflouid erevTLIG) BiiSsmradle H* uwerflsmers sreisin Gamwmssr gy @L. er.sm HCI, HNO3
o S eTevTLG) Bissmraale OH- weaflsmers grauma Caiomisar g @Lb. a.sm NaOH, KOH

GUITLDL| 61T :

. T GLTeT, QL LITemamL_ GrmsLIw|ymer GUMeTm &Il &enyLiLmeTgerflsy ouilev L mild

SMyhigserfler LisvorLiemeor & feoflwien Q&
. i. emamL_Fr&Hendilev Q& M&GSH e & mesor

meiTen & el6m& & 616V 6vY6V

QTS S LDGLOME W (NHs) GLIT6dTm G& [F L0 & 6rfl6dT

&I H6Ten DU 60)60T @) 50 & MeTen g lens: & el 6uenev.

2) omil gjbleomiser wngid smull smymiseT

6T6OTDITG) 6T6OT6UT ?

66T il gblesiEer

mll srrmkiser

1. STOUSLTTEIT (SN CLPEVSSn_N)|SH6IT
er.&m BF3, Al Cl3

AT Jsdevsl 2SHG Cuhu’L safllss
6TEUSL 0T @ITL smLsemer Glamevur(Hl6iem
ELPEV S Sn_M)IS61T

61.85m NH3,H20
2. Jmarggl 2 Cors gweaflser (9)) Jmardg| ST guweflsar
6T.55IT

Smmisse e.er Fe?t | Fedt

3. | em ymsaramn @r L Semsmrlismu
Q&memiL eLPEVS:&n MI&HES6IT

er.&m SO»,CO-

STTLIGT-GTTL6T L6y LTl6meuoriiL|&:emer
QamemiL(heTer eLeVSTn MG 6T
61.&%M CHo= CHz, CH=CH

4. sredlwmenr d gyl Lreasemer

G&memiie (HLLIST6 SH6UTEmIENLLLI 6TEUTLISHEN S
I g &0CISITAT EIHLD 6MLOLI O|ETDIEDE
GuOmIETET ELPEVE S MISH6IT.

SiF,,

TS 2 Goors gy smev(bhisar
o1.&%m CaO,MgO

5. amiyuert Grr gwienfl
er.&m: (CH3)3C*

SITTLIGUT 6155 96wl
61.&m: CH3"

3) oml gylev-srrrisamer SeanrLdlE. (SEPT 2020)
i) BF5 ii) CO; iii) MgO iv) CHy

i) BFs amil gyblouid
ii) CO, gl gyiflsuid
i) MgO il &miyi
iv) CHy smuil &myi




e asllomwllg finsdlar Gamer s gLarg e audlmn GmpEs STTLTEL. @)&sn Hpidasrer
STTETSHMS Q7T

HCI iSifleormed WiflemasemLuitd ellemeoremi &mgiGaumd

HCl + H.0 = H:0" + CI
Iflovid 1 sy 2 Siflevtd 2 smiLh 1

HCI gyergl pueaigions Wflmswmnn, wperGarmée almer pmLuniding. Jigrag GGarramr®
Sweflwrarg H:0" @Uiblmiag uGrmiLre Gum aumii‘ifsdeumosd/ Qum (pigwimosd suedlemio @Gsmmba
SMyrs GFwsLbEIng.
st Gew, euedlemio Lhlsa gLbleugdlerr @lemeuoramTd e cuadlenln GMES STILOMEGLD
5) snamlrmeT GGmear® smrgw jbluggearamoun, Campuwid memnl TTSmeE SHenyaed Sy SHeuTeurenid
2 LGNS @HUILSDSTE STTETSMS S 1)Is.

sCrMlw HCl semrae allemeremw GamerGeurt,
HCI +H:0 = HsO" + CI’

HCI eypvégn mrer g, @ LCTm Lrener aupridl H:0" ouweflsmer o meur s @dlsmer.
[H:0*] > [OH].
uzome Kerfu HCI samrss gjblowmsi.
@malGuTCal, &TTd Smyaasefls Fifl Smranasn SydSaTemL aTLIESeme.
[OH] > [H30"].
6) pH L MHMILD pOH LA WM MH TP emL G 2_6TeT QS TL TN &5

pH = —logyo [H307] ----mrmmmemmmoeeeeee 1)
pOH = —log,([OH7] ---- 2)
L +©

pH + pOH = —log;, [H30%] —log;o[OH]

= — {logso [Hs0*] +log1o[0H ] }
pH + pOH = —log;, [H307][OH]

we know that [H;0*][OH™] = K,,

pH + pOH = —logoK,,

pH + pOH = pK,,

At 25°C, K,, = 1x 10714

pK,, = —10g;010™1* = 14l0g, 10 = 14

At 25°C, pH + pOH = 14




7) e@ oflow (9) smsdar Qadley 10°°M el @emnaurs @mbsTe, Bifler sweflwumssaddhlelmhE
o @@ H:O" Qedlene ereioumg) &evorddlHoumi?

R Il geng smrsdear Qe 10 s il @smmeurs @\mHSmed, Kiflesr &w
SwafluréssHedlmhE 2 mur@h H:O™ Qafme Bb egiHs @uers.
@ssmaw Elapeaserfle,

[H:0"]= 107 (feflg) +[H:0"] (Snflmsdeaig)

@emslGuTGa

[0H] = 107 (#feflwsgi) + [OH] (smsdadlmia)

8) G\psevoTL CEFTMIGEHE G pH LB &H&(MAR-2020)

pPH | G&FIJLOMIS 6T PH | G& T LOMI & 6IT

0 INledTEH 6V 3jLileuld 8 | LB

1 @enrLlienl ubflevd |9 | Femnlowev CEFMLIT

2 alleoflas i 10 | @Fflnmer WeTenngs @& LT LM &S LD
LTSSy

3 | &UEhF ULPIFLD 11 | 9|b@LOm6olIWIT S&Hem a6y

4 &5 5o 12 | @emlayby

5 Hhmasmll 13 | s H&S

6 | Qoby 14 | gjenL iy H5S
7|85

9) Ka wdliemu Lwuaiu@gd H*(H30*)gwefls Qafleme steiaumg semmdelHeoum?

[Hf] = «C

+1 — Ka —
[H*] = ;C x C= K, C
[H*] =K, C

10) SRS SHEWTEE 6TRTMIT6) STRTET? Y|SHE UMSSE6T Wiremeu? (AUG-2022)

SNEIGH6 HE0TEF6 6TRTLG) 6(1F cuedlenln @GmmbE IiLflevid LHMID SeT Glemever SMTLD 606G 6(
susdlsmin GemibS ST LHMID 9|S6T @ememr gfloud oy Elunimmme Gamsm BleTer semysssaflsr
SHEVEMEUILIT(GLD.

LEH & 6T :

i)oiblev SMmiEe SH6mIE6v:

(5 ausllsnl Gemmig oihleuld LMD ST 2 (Il SHEOTHIIATET Hamiyas

sL.em 9 s gl wnmin GCemguild 9fGLL g Susme smIhgiaTer Semies.
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i) BMTS SEIH0 S6MIJE60:
(5 euellenly GBS ST NNID |S6T 2 LIl SEOFHETOTET HEJas
6r.&m: NH40H wmmith NH4Cl gy dlusmel samihgiater semiyes

11) HMTMEIGHEV QF W6V (LNEMmM 6T60TMITEV 6TedT6oT? (JUL Y-2020)
2@ Ml 96| Ilevid Vgl &MTLD CFIGSLILIRILWD GUTSI pH WG LILN6L gD LDTHMHISEm6T

TH &GN SIS GenIFed6T HMEIT 6Tedl SHMMHIG6 Q&FW LN 6T ILIGGBMS

12) & Gureort g ips gflevid whgd Cemeund A CLL Garemi@erer @ Ijble Frriss Semiyaedlsr
STEISM QFwed (penmemi 66 & @e.
CH3COOH wmmih CH;COONa gy dlwsumemmé Gsremi_ samyaelar srmisem Qs pammen GlsmearGauLD.
SMEIGe Smraeler Uiflns g miser
CH3COOH (2 = CH3COO g+ H'(ag)
H,0(1)
CH;COONais — Na* @ag) + CH3COO ()
@ssnmaLar gblugms Cars@Gnturg ks Ijblwwrarg, samrgadlaiearer @emsmramyn CH;COO-
e Lar elmeru’ @ Ifmaswumwrs oo Gonbs blowrs wrndEng. yeraug H gueflls Qafey
Idlaflilerme smrgesr pH wdliy Quflwere; gdlsfliudlome.

H+(aq) + CHSCOO_ (aq) - CHSCOOH (aq)

El&samauLaT SMSme Caie@n Curg gk smurarg smrssdaaier H30" gweflsearme
BhElmawrssiu@dlearmer. Guaib Fublmauemw uyToflss yfllwds giblon Cuaih Hflserey
UflensuwlenL Slmg. ereorGeu pH Ldlidled @GDILNILL6mey wrHmLD gD sHUbieudlsbemev.

H30" @y + OH@y — H200)

H,0() . _
CHsCOOH g &= H30" (g + CHiCOO" g

OH_(aq) + CH3COOH (aq) 4 CH3COO_ (aq) + HZO(l)
13) SrEIGN $lmeuT 6TETMT6D 6T60T6wT ?
SMEIGH6D SlmeT sTaTLG), e OILLT SMHisH senralar pH wllmu ereaE Lrhnesnsns

JssorsaLar Carssiu@bin gl () srrsdlar Symoswrearblammnsaflar seamreanilsama ereor
aumTWNISSILESIng

_ dB
~ d(pH)




14) GanerLirgear - Cangeurs Fwsium mL Gmall (MARCH-2020)

Iflev grEise semralsd 2 arer emam Crreflun gwefléCedeamerg), samrsela 2 arer aelenLo
GonEs jblusdar Cele) wHmih 9sar Gmanasrsdlar Qame gy duanihslamLGu 2 arear
aldlasma FmihSlma@Lb.

[H,0%] = K, [2-01] / [ibleoid]

susdlenLn Geomis ojlerarg) s Gomis Iere| L HIGL WflmasulmL Sng. Cuaid CGurg gwef]
allemerellermed, flemaswenL s Cuaid Gmndlng. aarCea glvddlar #wflme Qafeaurerg, gweflwmm
bl dlarginuss QeNalnG gmsaTy Fowrs 2 aTarg.

@6 Gurey, @Qememramysdlar Cafararg CajssiulL o Ll gauss QFhasE sns sy
GLOLOTS 2 676G

[H,0%] = K, [2-0y] / [Siflevid]

@I [Slbleod] whmid [2 (1] gy &hwer WomGw SrmEisH Smrsassm SwUTfléss LuaTUGSSIUC L gjbleL
LOmid 2 LleT glouss GEfeserT@L
SLGTUTL lp6tT @\(HUDPLD L &ms THiSESLeuTs)
log [H;0%] = logK, + log [Sjblevid] / [2-iiy]
@ounwd GOWE wrhmnd ClewiubCurg
—log [H30%] = —logK, —log [2-(14] / [SiLflevid]
pH = pK, - log [2-0]] / [yblevid]
pH = pK, + log [2-14] / [9jbleviD]

@emalGUTe STTSHSTEISHEN &S6midele
pOH = pK,, + log[e-(] / [&mrib]

15) 2 (i ETmHU@556d 6TeirmTed 6TeuT6ur ?

o lIyG&ear [BTeg smrgasalld yuemwwurs AfloswmLbg — aunder  gweflsmer
(6T & (56T meuT.

@esieurm 2 meurerr werflsar ECrmmd gevLSlearmer Heo GALIILL Crireysaflsd CriT gwerf],
stliT gweell gieveug @remiid BLer allewerfldlarmer. @aneE 2 (Y BITOHLGS S0 ey GLwIT.

16) el GopEg blon wHMD el G sMSSOEGEE 2 @murEd 2 UGaT BITHUGSS60H
omledl wmmid HITHLEGSSH eish oy dusTandihsTer sosaiurGEmensmel
susdlenLn GemEs obleud (g pd gjbled) wmmib auedlemw W@ srrn (Camewid mant Tréamen(b)
Sy SwemiindlemLGuw 2 arer ellsnemsmil &(mSIGauTLD.
CH3COOH (3g) + NaOH(aq) = CH3COONa (agq) + H20()
pirsmrgnseflsd CH;COONa  (pupsmwwrs Uiflmswsn Slmg
CHsCOONa — Na'ag) + CH3COO ()




CH;COO gjwerflwmergl, CH3COOH eTanih ausdlenwn Gemmbg iflevsgle @lensmrasmirLom@L. GLogyitd
@a fifled@mig 2 maurssiu’ L H guweflyLer elamaryfltg gweflynr — giflvdms
2 (HeUTSH G M.

CHsCOO (ag) + H20(1) » CH3COOH (ag) + OH" (aq)
staorGey  [OH]>[H+] @5smaw Crieysefles Brmhu@Gssele  STI@UIOTS  SISFamerg
srrsgareamn QunSingl. Cuaid smraadlar pH wdliy 7 oL g|dlswrs 2 erarg.

Erriu@Sge wrhed sremred(Kn):

CH3COO™ (ag) + H20(1) » CHsCOOH (ag) + OH" (aq)

C (1-h) Ch Ch
Ko = [CH5COOH] ey Ky = [CH5CO0~] (2)

gwerur@® (1) X (2)

K, x Ky, =K,
K
Kh = .4
a
BImhLGSS6 afsio: (h)
ChXCh
Kn = cl—h)
/Kh ’
K
h= v
K,C
[OH ] ojwefluller Qadley
-1 _ _ Kw _ CKw
[OH"]= Ch=C == (OH-] = CK,,
Ka

Senrgedlsir pH:

pH =14 — pOH = 14 + log[OH™] = 14 + log[cé(w

a

]2 = 14 + %logC+%long—%logKa

=14—7+%logC—%logKa =7+%logC+ %pKa

1 1
pH=7 +2—logC +EpKa
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17) ausdlemw GomES Ijblevid LHnId ausllsm Gommis STTESHlmES 2 maurGh o iflar BrmhuESse
mhledl hpid FrrpuGSsen ezt ydumaundhsmer susrLrGEmeT Smeal
susllenLn Gemis ol (& wd gjbleid) whmib ol Gomis smrsdinhsmer (2 Gumeflu
smamLrrémen@®) allsnarsmil &(hgIGauTLD.

CH3COOH (aq) + NH4OH(aq) = CH3COO NHa (ag) + H20()

piramygssefles CH;COONH, wpweuwrs Mflswsm&lng.
CHsCOO NH4 (5) — NH,* (aq) + CH3COO (ag)

@dle @@ owerfleEnn BT elmaryfléng .
CH3COO (ag) + H20() -~ CH3COOH (aq) + OH" (o)
NH:" (ag) + H20(1) » NHiOH (ag) + H' (ag

STVl FHETenLoWTeTg dleveTemr gbled gjeveug sMySHleT suellemmw SMihg Ijamuwdlng).
JiFmeugl, K,> K, eretfled smras gblaugseremn Glamemr g wimih e pH < 7, K< Ky saflsd
HOTEFD SHTTSHGeTenw CsmenL g whmid gy ear pH >7, K,= K, safled sorga m@rblmeadgeremin
Q&L gl LHmID iFeT pH =79,Glb

Erriu@Sgen omhled srevred (Kn):

CHsCOO (ag) + H20(1) » CH3COOH (ag) + OH" (ag)

C (1-h) Ch Ch

NHs" @aq) + H20q) -~ NH4OH aq) + H"(aq)

C (1-h) Ch Ch
_ [cHzcoOT][HY] _ [CHzCOOH][OHT]
Ka = [CH5COOH] (D Kp = [CH5CO0"] (2)
[NH,*][oH"]
o= ,om ")

gwerur® (1) x (2) x (3)
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