ER&

T Theh oF 1A o UREN MU

3Yq TS diewTierR AR oM I
R T Fehl;

safuferan o 1 srfufswaehl e Scael
I Higal § 99T o 91 9Redq o 9 o
ﬁi’@‘v’lﬁ?ﬁ;

YR qen Sifee stfafsmanet o fass &
HH;
srffsraneti s enfoaehar qen wife H i@
Wlﬁv‘ﬁ;

o freryer st U T Hehl;

g feoies W fafwaent 1 digar, a™
q IR kit A &1 909 T Gehl;
I TS Yo &ife w1 sifafswanet & fag
TR {eTd o THIH0T i et L Fohl;
I TS Yo &ife w1 sifafsmanet o fag
97 Teerieh o1 fAuftor =T 9eh;

Heeedar (Collision Theory) T JUH
Easscall

Tchdh
)

0)

o> = o> o\
RSl o)

<[l glen]

“TTETI¥e% SeTTTlaet g0 98 GHAT W WETaar #xdt & foF erfufwarg
&Fq g 817

WA e w9 9 uiedd @ Gatud fame @1 TEEtis
sifaforan g faferse o & o wiedf 1 o= TN © g fafa=
vl 4 feds g @1 feE wemfe eifutmer § wEem
frfafed e S &1 T 8 B

&) TR Afafean g w1 g &, s fe swmfawr 9
Frefftd &1 ST Herdl & (379 SA © fop feer a9 W €| W
5@ erfuferan o T AG < 0 Bt @ % erfufswan Hured eidt
?);

@) frg g a& sifafeen g, 38 TeEfe 9= 9 fifa
e S HehaT ©;

W) sAfafshan w1 o st AfAfshan g WEEen d& edd
T are qHa|
Tt stfafsran =61 qui &9 | "HeH oh foe sifafwan wt

T qel WO o WY-|Y 39k o7 qe 3Heh! i

Al kT Bl ST St HHH & ¥ HEeul 81 ST - whid

Y yrue fawifd s € f @ g ferat oits @ae (Spoil)

BIM? <fd 9 oh fore oitsr ST et aerel s arfiyehey Ty wa?

e TEeTerd Soi W U o <8 i X hd I B 82 3

eft we 1 ST WA T w1 S| v g fier @, e

fafsran A qen sEw ferataty =1 stemaa T s €, 9

T SeTTfaaht ®ed 21 'Kinetics' (Seridshl) w5 i

et ek AT % 91 Kinesis' ¥ g8 8 Tor@ent a1¢f gran € Tl

ST ohelel SMITHAT o1 FHISA Sl @ Siafeh THRfTh
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3.1 QRMEfkEE
gt et

WA foaaqH b4

Ferfast sifafswan 1 fa Sard 21 S<ERoned FEEaRa Sihe 9 € R €
=1 fwrge o gRafdd foran <1 gshdr © W a%ad | 39 qiad| 1 i ga 1
Bt  fop aftad= faospet off wfterferd =1t wran ora: sifererTen @i wwed € 6
‘€T wd € SR el B | Sl 14 STEHE 7 oheel THRIeh SATHiHA o o
w1 fauifta e weg & ® eftg o9 feufadl &1 o oof s & o
aAfaferan o & IRed™ @@ ST Ghdl ©1 FS wReE S Higdl, 99, <& qe
SR AfafRan o A FT yefad w0 §1 WA TR W FEE T g
fepat A ygeR sreran ffifd g2 € SR 3ok SuwnT Sreren ffifd e w1 X A
Bt 21 ofoash TR W Afafewman w1 fefafy |, geee w9 oTupe ok
famme qen oSt w1 witnfad w0 gy fomm-fomst foman s 21

30 Uheh H, B9 AfAfHa o 39 Td diehiiores o qefl 3= geifad &
el eI HT AT AT FoeLaR (Collision Theory) o fowa # s
Rfer SRR o s <1 E €1 9ot 39 Heehl que o fog, S1Eu, T ved
aiffsran o o fooa o T

Fo sAfafwa, S st sfafmag st da fa @ 8§ Seend,
faeaR e & Sefta faoa # difean e &1 sefta faeaa faem =
faear Feirges &1 sEam e 3 81 g o e sifufear a5 w]
B €, S— o 9 Sl 1 SUEfd | el WS ol e AAfHa T
off gt € S weEm o 9 el §, S 3e]-ViehU 1 WldeiHA qel W ol
AT AT 3T Yook Gatl 1 AR o 7 ISEL07 Tiel Fehl 22

39 SFd € B foh wenfera ared &t ifa 1 sEet feafa afteds steman
e o @9 1 T g0 o ot GeY W o i 21 3 WehR ° femed
arfferan =t Tifa e1ere o R SohTE UHA | ifAfshaehi sTeran Scarel ki Higdl
o uftedd & w9 uRenfaa fman s geRar € eifus gegedr & fow 6

(i) freht T sifafras w1 wigar § g & W ALET
(ii) fordt ©h SE 1 Wisa ¥ i F Wk gR FH FW &
T wleufTeh AR W ¥E WG gy foeR Y fF eteed frem ®,
sAfaferas R 1 T Hid SR P 1 U Hid ffda < 2
R—->P
I THT ¢, T ¢, WR T P 1 WigaQ %9 [R], T [P], 71 [R],
w [P], B dE—
At =t,—t,
A[R] = [R],~-[R],
A[P] = [P],~- [P],
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I Sl W TS FISH HieR Higdl e F o foIq T fohan St 21

Rﬁmﬁﬁﬁﬂ=RaﬁWﬁm:—ﬂ (3.1)
qqy At
pﬁqﬁqaﬁq:”ﬁmﬁq@:ﬂm (3.2)

g At

Fifr eAfafewarl #1 Fgar Fedt T Fd: A[R] TH ROTHS T L
Affshan a7 1 eFTHs TRl W US| i o folg 38 -1 @ TOT d B
TR 3.1 qm 3.2 SfEd fufwer o, r,, W fEfm wW ) osiwd
sifafsran o stfsfsharent steran SRl o6 Wigar URads den ufteds o goe amd
W s Far € (FF 3.1)1

[Rl,™]
dlp
_ _ -ARL_-[RFR) W
£ R T Sy €t E a2
dt
E AIRI - d[R] Is [P.] $
;8, l rinst= d—t = —gld g
g (Rl E AlP] APl [P)-[P]
& J E Y VA ()
’ ‘”Ri Pl
(—?
t, t, t t, t, t
T S) — Y (s) —>
(%h) (@)

fera 3.1— sfafear 1 dreifors ©a sffgd AT

arfaferar am =t gepTEal

il 3.1 T 3.2 © W § TR sifafewan av i s, wiga 9ng | 2
ISR, A Wigdl 1 SHE mol L 91 THA i TS Yohe | ot ST
sifaferan 3 o) 3T mol L' s =inft| qenfy, Tt sifferanati & s/a i w1
Higel i3 S7a g =4k 1 Sl €, e a7 1 THEE atm s+ €| WROM 3.1
Y Ig 2@ S Ghdl ¢ fF ofEd 9 1 HH 1.90 X 10 mol L' s ®
0.40 x 10 * mol L™'s™ o wex 8 qenfy sfied o fordlt o o sfferan am
I HH H ok fAC TgF TR B Fehal Fifh W FHAaa o fw sEeRt

65, TS SRt
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.
3EE0T 3.1 C4H9C1 (@I\ﬁﬁ m) aﬁﬁfﬂ?mﬂ'{?ﬁ‘ﬁmﬁf@ ﬁm\
C,H,Cl + H,0 - C,H,OH + HCI & foTe fafr=1 gwaiauett ® eiwd o st o

t/s

ARUN 3.1- Ffedr FANEE o A AUTST T 3i{d o

Hifau|
0

50 100 150 200 300 400 700 800

[C4H9C1]/molL_1 0.100 0.0905 0.0820 0.0741 0.0671 0.0549 0.0439 0.0210 0.017

o &Y fafT= Seaiauel W 9iEa § qiedd i UM o §Fd © o1d: 89 ied A,

A[R] F At § 9T 3T 10 L Ghd & (AR 3.1)1

0.100 0.0905 0 50 1.90
0.0905 0.0820 50 100 1.70
0.0820 0.0741 100 150 1.58
0.0741 0.0671 150 200 1.40
0.0671 0.0549 200 300 1.22
0.0549 0.0439 300 400 1.10
0.0439 0.0335 400 500 1.04
0.0210 0.017 700 800 0.4
N .

4

WA faam 66

ML Y TS B, SUH e STuRafia @ gEiey THa o feRdl &01 W AT o
T o foru areerfuTer T i fepan Sn 21 39 N TRl erfaery wwEiade dt
(SIS At I 1 3R STUE &) o folw ofgd o gRI 9 Y Tohd &1 37:
T &9 § 37d g&W dt o o dreerfires o o6t frefafed ger 9 =
H B

W A T At (3.3)
S At— 0
_-dR] _d[P]
Mo =5 dt

U UM g0, R 311 P ¥ ¥ &) oF ofi 9igar-99dg 9% W 31 a1 ©ig
L AT IHh 2Tl 1 TUMT Hieh Fd o ST Hehal 2 (o 3.2) 1 390 3.1
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H 600 Hehg W 1, 1 HH [ FANES 1 Higdl Td THY o 0L ofh
g #T T F THA &) T =600 s W T W TH T @ G

g (f= 3.2)1
0.12
T 0.1
= 008
g \\
;‘” 0.06 t = 600 Sec W
o 0.04 \?IFQTFUEF a1
0.02 4‘ 3
0
faT 3.2— gfeer FNEE (C,H,C) & 200 400 600 800 1000
ST STTEEA I Al AT T (9) N
Tget Y@ 1 e o o 1 6E 3l 2
3d: 600 s T—

- (0.0165 -0.037)mol L™*
st (800 - 400)s
=5.12x10°molL's™

t=250s W 1. =1.22%x10 " molL's™

inst

t=350s W r,_=1.0x10""molL's™

inst

t=450s W 1,  =6.4X 10 *molL's™

e aafafsan Hg(l) + CLy(g) — HgCly(s) W foeR #xd €1 39 sifufsran o
srfufshass o Scarel o wigfrariid) Tors gaM B ofd: UE stfufsman o foa—

~A[Hg] _ -A[CL] _ A[HgCL,]

At At At

F1fq foreht stfuforares 61 Aigal o hHl &1 < I I HIZdl h1 IfG hT
T GHM el 21 fehg Frefefan sifafsman & HI o <1 Hiet sosfed gt H,
A I, § 9 Yo% H1 Tk A 3o -

2HI(g) — H,(g) +1,(g)

o erfufmaneti o sifufras v SRl & wifFadie s a9 &
BId, 3ok o &l ¥ Hid o fou fordl ot effwaer 1 @igar § & &1
67 TEAE qerTiah!

Afaferar a1 =
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T 1qe fopelt off I T Wisal # gfg FT X h1 HAI’: Ik iefhAHe
Ok Y T 39 F| S SIER0 § HI T Higal § HH HT R, H, 0@ 1,
FI gisdt H gfg FT W T T : T G S ok faw A[HI # 2 |

T I B
et __ L AMHI _ AH,] _ AlL]
5 3 FaT 2 At At At
6 YR 9 arfafman—
5Br (aq) + BrO,(aq) + 6H"(aq) — 3Br,(aq) + 3H,0(1) Ea TFTQ
sififpen a = - LABrl_ _ABrOg1 1 AH"] _1A[Br]_1 AH,O]
5 At At 6 At 3 At 3 At

fopedt et erfaferan & fou wigar oy <@ o GAMA @t 7, o:
Afaferan am i ARt 1uE IR o AYTH <@ H IRadd & T ° e
fora S ST 7

SEERO3.2 318 K W N,O, o U= i fafshal &1 s1eadd, CCl, foe=a | N,O, &1
TS o A R foha T UR § N,O, %1 §isdl 2.33 mol L it St 184 fie
TR TR 2.08 mol L' ® M| I eifufwa frefafead wieor & STER
It &
2N, O (g) — 4 NO,(g) + O,(g)
7 efufsran o forw siea o T 7o wiel, fadel qen kel o U8 | #ifSul 3w
T A § NO, & IR i T T 2

ga s am=Lt _A[N,0;]
2 At

__1 (2.08-2.33)molL"
2 184 min
=6.79 x 10 mol L_l/min
=(6.79 x 10 * mol L' min") x (60 min/ 1h)
=4.07 x 10°mol L' /h
6.79 x 10 " mol L™ x 1min/60s
1.13x 10°mol L''s™

T oF ® fh-
ﬁT[ = l A[1\102]
4 At
A[NOZ]:

AL 6.79 x 10 * x 4 mol L'min™" = 2.72 x 10 mol L 'min""

WA oM 638
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AT T2
3.1 R P, stfafeen & fau 1R 1 9igsar 0.03M ¥ 25 e § ufafda & #2 0.02M &t
S 21 ST B T UM Wehe den fHAe 31 sehiedl | wifsul

3.2 2A > 3AE, AfAfHAT H A 1 Gigal 10 92 § 0.5 mol L' ¥ 2 T 0.4 mol L' & St
21 39 GEAGUA o foru stfafswan ) o it

3.2 githfdear st B T sfufean o wEfe uRfefae, S9- sfufeasl @t
oS TS 19T g (6 o g3 § @), a9 qu 3o WA

I 2

3.2.1 otfurfemar o oy foe QU Q@9 w0 sifufshan =, s et sk sifufshaehl Ao SedTl hi
qizar uv Frofrar | el RS wehdn @1 sifufpen o o sifufpesi #1 wisd o o= A
frequ a1 FrEm (Rate Law) el 21 38 a7 GHie0T s1efen a7 st ot

Fed g
3.2.2 9 Seh TS A @Rvft 3.1 % RO T q@id € foh g o e S-S sl w1 i
fremia et €, Afafean o wedr wr ©1 sHes fauwda eifufen o wmm:,

srffenarent ot wigal ® 9fg eF 9 dgal 81 o1a: fafwan o1 an sifafhashi i
Figar W Felk L 2
T 9HH TfHishan—
aA+bB—->cC+dD
R fomm ¥ 5@ a, b, ¢ 9u1 d AM9fFIR! T SR o wigfhame
ol €1 W ATfHAT o forg o =ietn B
T o [A]F[B]Y (3.4)
Tl SR x T y WA olw (a 991 b) & THM tear f9=1 =i
Tehd B| SR WHIHTU i B T w9 H fora weRd €
a1 = ke [A]" [B)Y (3.4 )

d(r)
Cdt
THIHT 3.4 (W) 1 JTeehel AT THISHTUT hed &1 el e T e
2 9 A Remiss #ed 21 3.4 S TR &) S Tk sifaferan o wo
srfufshorehl ot digar o Feer Tenfua et &, o oM s1erE A ok wEd
ara: o e o wiees erar & foat feredt srfuafera o o =t stfurferaent
i AT WigdT oF Ua X hig Hdich oNTeRT oerd ahid &1 o fendlt Hafera
TETEeh THeRTUT | STfehtiehl oF EIgfehAlHIE! TUTich oF WHI STeraT
T ot &1 weRa €
| & fauw sifafwan—
2 NO (g) + 02 (g —» 2N02 g

=k[A]'[B)Y (3.49)

69, TUHM® SeIdeht
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g stfafewan o a1 o1 fuior an @t fordt w stfafwae 1 wigar 1 feer
TEd U T AMAfhask 1 Wiga H 9RadT &k, stedn Sl Afufhasl i
Higal gRafdd sieh, IRiHe WEdiell o %o o ®q H H{ Hehd 8| GO
groft 3.2 ¥ fau w2

HRUT 3.2— NO, o faw=r @t urfyes am

1. 0.30 0.30 0.096
2. 0.60 0.30 0.384
3. 0.30 0.60 0.192
4. 0.60 0.60 0.768

uftom ¥ T gRtafad e € fF S9 0, 1w feor W@t NO *
gigar gET R S R oqa eifafwer & grfas 9 A WR oh Uk
(0.096 mol L's ' ¥ 0.384 mol L™'s ') ¥ dfg Bl 21 =€ guiiar & Tk o
NO 1 |igal & afithel W ¥R a1 21 & NO 1 |igar feer W&t =it @
T O, FT Fixdl T k1 S T 79 safafsean o 1 g1 g sAfufsman o
1 O, ! HEAT F1 Toh o1q W i <t 21 o1a: 39 sifufswan o faw om
HHRTT BT

A = k [NOJ’[O,]

mﬁwwwmﬁw—%=kmoﬂoz]mﬁmmél

34 fafsran o wraifes fiehel § W o1 iR § Tisdred o Sdihi o1
oM, Hqfera sifferan o wigasti o =R smisl o 9uF 21 9 3

SeTE Fefafed -
srfuferan TR ST WHIeRT
1. CHCI, + Cl, - CCI, + HCI T = k [CHCL,] [CL,]”

2. CH,COOC,H, + H,0 - CH, COOH + C,H,OH 37 = k [CH, COOC,H,] [H,0]°’
o st § g T & S S § S e o
Y T & o1d: B9 e Whd B
3 i F e i SR i SEaR T T e o g,
T gHHT (R dgiios &9 @ & dfcdk qrEfiE w9 G fFEr S g
3.2.3 Afuferar ot sife o weieeor 3.4 () -
o = e [A]*[B]Y
xTd y 3 = € o erfafewman 1 o, A s1een B & @igar qiedq o
Y e il €1 GHIh 3.4 () | 7 Wi 1 AN x+ y Aafhar i
RS IRRIERIEI A
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ool hIfS ohi SFek] hidl & Wdieh x A1 y HHeT: A d B o Wid fufsmar shi
Fife ® TR FW 2

a1a: Tt erfufeman oF 9 Tram =ietes ® wgea Wigarei o widichl o
T 3@ Irfuferan i ife wmeedr €1 ifafwan &1 wife 0, 1, 2, 3 21eran
foreren off @1 wehdt 21 stfufsman 1 ife & = g o ored @ fom erfafeman
o SAfufraehl 1 wisar W R T8

| GEERUI3.3  3q srfuiemeneti i ohed i i MU HITST a1 o oot 2—

(35) a—;—r =k [A]”Z [B]S/Z

(@) a1 =k [AF”? [B]!

gl (%)

(@)

o = [AF [BY; FA HIE =x+y
;e HIE = %+§=2 = areiq fedrr ife

B HE =5+ ()= o o

Tefferd TEETTE TR, fafmar e 8l W ; gHeh Wel fer el
+ft Tgd T ;i foret & FE AfafEa T o= | 7ol B € T R
o g el eifafmanett #1 wrafies srfufwant (Elementary Reactions)
HEd 21 v Wt sifufewmand w8 # 7 &f; dfceh g wei H o el SaR
T 8, 99 UE erfafwmensti ot wifeer srfafsand (Complex Reactions)
F§d ¢1 3 SAfAfHad HEFa (S, TS 1 CO, T H,0 H STaRiiehv &2
At waf g 9 Towhieial, tfeesizs den ot o ©) , faadia sifufewand
d uwd SAARAT (S WAt oh TR0l g SeHESme qen
YA 1 a1) 2 Fehet
o feeries @t geRTgAi—

T 9M= SAffRan—

aA+bB->cC+dD & fag

T = e (A)* (B)”

el x + y = n = AfAfwan &1 Hife

_ w9 _wEa 1 B

k_[A]X[B]y _'{:p:p;[ (m)n ST [A]_[B]

Higal Td THF 1 SI Zh1E mol L' T8 s o R fafa= stfafmanet o fag
Je Y THTRAT RO 3.3 H O T R

e EEHE SeTiaent
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URl 3.3— AT feeion #t gREAl

Ffr wfatE molL” ! =molL's™
LA e 0 s (molL’l)0
molL™! y 1 !
T whife srfufewan 1 s (molL‘l)I
mol L 1 =mol 'Ls™!
\ fedra =rife arfufeman 2 S (molL’l) )

. Sa&ERUl 3.4 fyfafeg 9 feeriesl 9 stfafsan wife =1 we=m Sifee—
(i) k=2.3%x10°Lmol 's™
(i) k=3x107"s™

ga (i) fedfa =wife sifafiean o o feerid &Y T L mol ' s ' &t €, 31d:
k=2.3x10° Lmol ‘s fgfta wife stfuferan &1 frefua s 2

(i) wow e sifafsman o an feemish 1 gt s et 81 3f:
le=3x10"*s ™ yuw =ife stfafwan =i el w2l
3.2.4 atfafwmar =5t sifaferen &1 Tk o= T, RS enfvaear wed €, sifufwer @i fearfafy
aTTfrerRaT T § TEHd i €| Wiafiren ARTfeRar # T o arelt wieftst (o,
AT STUAT 3707 ) S o Tk WY Heee oF Torawy THEteh Tifshan
AT &, St WEAT i FARATHAT it MfUaehar hed &1 <« tfufwan o e
T T W 8 dl Al Tk Uk hedrdl 8, Seeiond— it
TS HT STE
NH,NO, > N, + 2H,0
fg-wrAms erfufmanet # e @1 < el w1 geee g €, S -
BEEISH STAIEES w1 fodeH
2HI > H, +1,
- srfufmanst o wh Wy @ vl s guee e €, -
2NO + O, — 2NO,
3fea fa=ma o Wy 99 9 oifus oTupeti oF Uw WY "EeZ °oh 3IuNd
Afehd B 1 T STcdid W Bl €1 31d: reTup enfuaehar 1 sfufmarg
agd U el € SR i i 9@ "t g
TH ThR W ? fop Sfea sfufmare fomer wifaramiet g o &F
Y afues 1] B9 €, 9 UH 9 At we § g wfey, Se—
KCIO, + 6FeSO, + 3H,S0, — KCl + 3Fe,(SO,), + 3H,0
Tg fafsar Sl S0 AR <9 i w1 wied g €, ada o fgdta

WA faaH g2
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et S2s

i 1 AR B 1 € waral € o g8 ifafsan o wei o §o= erdl 21 i
1 I el srfufsman 9 1 Fafa w5 €, 39 we a1 S eq eifufman
fopeferer =1 S0 ek < Wehd &1 I o fau Ret <8 wfq@ifiar o sfaw
FT GO T o T8 A3 e W AR et 21 din gl yeRr stfafman
1 Fd o1 AfAlRa o Fa¥ W3 9% gR R i €, e 9 el ug
FEd 21 qT WeFH | SASES A U S SRS WSS o STHe
w1 Afaferar W fa=r Hifs)

2H,0, 0 [ ' L1 2H,0 + O,
79 sAfafEa & fou Frafafad 3 S e o 8 e—

a _ —d[H,0,]
dt
Tg afafswar H,0, T I, Y&k o 9fd 9o ife 1 &) v, st
% T I& H A FH H Hohd <A g
(i) H,0, +I - H,0+I0 (W W)
(ii) H,0,+I0 - H,0+I +0,

T T Tg-ees Wt eifafwan €1 100 w6l #1 geged! #Ed €,
it =g stfufsan o fffa et 81 wq THy Hqfera T § uftetfea &
Tl YUH U §E B o IO an fuites ug @1 ord: 3H fafwa § Hemedt
I T R srfufean o i fAuifa s

¥d: 319 % & 9 § 7H 1 freey fee w2

(1) eifaferan =1 Fife T wEfTs o 81 7 = qen f=reres off < wehd
B g Afafsrar ST Tfuashdr = teran 31quiier T € wehd|

(i) eIfufewan &1 Hife Mafaer Td Sfea S THR &1 Afafsranst | amp
Bt & Safehr aaffsran w1 effverend shere Wl sifafwan o fou &
uReifyd gt B1 Sfeat sifafwaret o fau snfvasma & w1 sred T2
Bl

(iii) e sifafwaneti & wife god o5 9% 1 < W & 9o 9o | ug A
sfoeeRar aen Hife THE el 2|

=k[H,0,][17]

3.3 TH AufEA A+ B — 39, & foau a9 fm r = k[A]Y? [B]? ¥§ fean w71 sifufswan 1

FHife 1 27

3.4 37 X1 Y SR f5dia il 1 Sermiiaent o S9&d gl €1 g X 1 Fidl i T o
 SE @ Y & 90 g9 oF S R g ue?

73+ TEEHE SeATiaent
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3.3 e
o1 AMEB0T

3.3.1 I it &

(Rl,

R &l 9gar ——>

0 T —>
ferd 3.3— Y1 HiiS &1 Sl
o forq Gisan 1 q7F
& gy gRad 3Tea

WA foaqm gt

a1 T SMHIRA 7 HHIhI0 S Tahel a7 THIHIU HEd 2| AIehlicieh o
Frafcor Tea o el BT, e SHH 9 WiEdl U6 9Hg % e Wi 9%
o 't fog W i T wel W o et | e fmen s @ (Feet 3.1) 1 3o
o 199 10 T HicT 81 Sl €, 3Ad: SATAfHa &1 hife df A HE hiod
B W B| 39 hicAE o fORUT 8 W SN WHIIUl hl HHER{OW hich
THTRTAT o THIH e R Tehd €, fOd e @Y € A g e
sArhel, 1t faf= wmg @ wiga don o feris & o9 g9y 7@ @
ST B

fafa= sife =1 stfafsmanet o foau eter-21em uhfad o THewr B
%1 Tel W eH sheel Y Td YU i w1 Afafemare o fory € wamenfera o
THHION T Fedrd B
I Hife w1 efuleman o1 @1l e € UE sifufmen frwe o ifafmaen i
Higdl o ¥ ©dich oh FHIA

fafsrar, R » P R faar =i-

_ ARl _
9 = it k[R]

fordt = W Y Wik 1 HE SHE el @ o
d
o =—%=k><l
71 d[R] = - kdt
T WE FHHT B W
[RI=-kt+1 (3.5)
Tel 1, THRe feerie 2
t=0 R AfafFaw RFT =@l = [R], €, Sl [R], AFafmas &t R
T 2
iRl 3.5 9 [R], 1 AF W@ W—
[Rl,=—Fkx 0 +1
[R], =1
1 &1 7 9T 3.5 § @ |-
[R] =-kt+[R], (3.6)
TR0 3.6 TS Tl o G y = mx + ¢ % TAqed 81 A ¥ [R]
Td ¢ o W @i A ue el e w et @ (Fee 3.3)1 39 @
A = - kT& 37d: G [R], o TR T 2
THIHTOT 3.6 I [: WA HH R a7 feeiem qra g 2l

LL (3.7)

I e w SRR smergd S €, fobg fae aRReRE ¥ T
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Hfed el €1 o TgH SAfa fafmag qen o el W ER ol stfufwad
I HIfE 1 sfafpaet & F9 3T §) S5 @ R, T i & aw
wifem wde W fodem, I wife &1 sifufwan 2

2NH,(g) 0 %}t@%& N, (g) + 3H,(g)

T =k [NH,]° = ke

7q Afufpan §, WifeTs =1 gag SARE H1 H1E HI B ST @ W, ©1g
F W o S @ Yaw @ 9§ gaf saE w1 aRReE § ok
31fien IftadH, o] Hag W IUferd ST w1 A0 § 9iadd T8l T dehdl
37 Afaferan 3 sfafsras &1 Fxa R R @ T & S 81 @l g9
W, HI o1 ST ferlism 3 shife sl Afafshan &1 T o= STl 2

3.3.2 YA RIS &l 39 af o srfufemaet o stfafswean on, stffsraes R &) digdl o 92 Sl
e o HHEAE Bl 81 Seretone—
R->P
an =S = kR)

d[R]
———= = —cdt
T R]

20 GHISHTOT 1 THHE H T EH U B
In [R] =kt +1 (3.8)
T a1 fthT | THmeher &1 feerieh © qe 38 0 Sleldl § Fd fohan s
Hehdl 2l
S t=0, R = [R],, 7&l [R], ifuferass %1 wrfas iz 31 o7 THiewor
3.8 i g9 = TR ¥ for@ wehd e—
In [R],=—kx0+]1

In [R], =1
1 1 A TR0 3.8 H Ffaeenfud & |-
In [R] = -kt + In[R], (3.9)
HHIRIUT i TH: HAREId HH W
lnﬂz —kt
[Rlo
a1 kz%ln[[i]; (3.10)
99 t, T, gHI0 3.8 @
In[R], = - kt, + In[R], (3.11)
qHT t, 9
In[R], = - kt, + In[R], (3.12)

75 TEHE SeTiaent
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7l [R], @ [R], FU9: T t, 901 t, W Aafpas ®1 @igare F)
THRT 3.12 M 3.11 ¥ M W—

In[R],~ In[R], = - kt, - (~kt,)

[R], _

In kit, —t,)
_ 1 [R],
" _tl)ln Rl (3.13)
T gt 3.9 & 1 yHR 9 off for@m ged 2—
[ IRl __
'S ln[R]O— kt
HHRIOT o IE WE IO o TW—
[R] = [R],e ' (3.14)
0 t—> FHieRToT 3.9 FHIHU y = mx + ¢ % TAGeT §, A &9 In [R] W ¢

AT 3.4 T e 5 e TEA W @ (F9 3.4) @ B - T = - ke Sel TR W@ W it € qe
% fm InjR) Ta't & Fd: @S 1 A In [Rloﬁ?ﬂ'él
77 e T Hife o o THE 3.10 & 79 YER ¥ off forar s g 2—

_2:303, R,
t [R]

k

(3.15)

* log [Rlo :—kt
[R] 2.303

[Rl,
gfe =g 1
gy log [R]

LI T BTEGST (Hydrogenation) 9&H Fife T IR 1 IR B

C,H,(g)+ H,(g) » C,H,(g)

3 o7 = k [C,H,]

SRR ARl o Gt wrpfaes den wim M (feafad) e gom
FHife HT TelaR o N B 7

Ra - {He +*2Rn

forT 3.5—q9m Fife &t sAfafmar 7 = K [Ral]
& fe1g log [R],/IR] T s , .
guT & T aeE N,O, T N,O 1 7052 o hife 1 fuferansti o F2 37 30

STEU, B9 N ofewe i Uk ylafifues gum wife stfafema w faem ¥
A(g) » B(g) + Cl(g)

TS ¢t o 7 W% 9" (fo 3.5) di @ = k/2.303 Bl

el = k/2.303

log ([Rl,/[R]) ——

0 T —>

* In ©F log (logarithms I T0E) & forg gRfsme-1V 39

WA fadqH 76
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SEERUT 3.5  geom whife w1 kA N,O, (g) - 2NO,(g) +é 0,(g # 318 K W N,O, &l

YRR digdl 1.24 %10 2 mol L™ #ft, St 60 T2 & 39Ud 0.20 x10 *mol L™
® TS| 318 K W o7 f&erier &t TUMT shifSiu|

E&  YUW Hife Hi ffmen & fau—

log Rl _ Kkit, ~t,)

[Rl, ~ 2.303
2.303 [R]
a k =———log—*
tz _tl 8 [R]2
2.303 1.24 x10%mol L!

" (60 min - Omin) % 0.20x10mol L

_2:308 log 6.2 min™*
60

_ 2303 07924 min™
60

Ell kk =0.0304 min™

T R A 1 IR <16 p, © 99 't WA R A <6 p, 1 U aifafman
o foru TeThford 3 THfisheor ot et e YehR o Y Fehd &

e S6 p, = p,, + p + e (T THEA)

P, Py T8 p, FHE: A, B T C & 3ifers I 2

I t 99 WA & @ W x atm &1 HH & 3 @ B 6 C T&F &
TH WA 99 W B T3 C I&% o @ H xatm &1 gig gl

Alg) - Bg + Cl@

t=0 I | p;atm 0 atm 0 atm
t T W (p,—x) atm X atm X atm

el t=0 99 W RIS T4 p, T

D= (p-%) +X+x=p+x

X=p,-p,

7, py=p,-x=p,-(p,~p) = 2p,- P,

_ 230300 p 0 2.303 P,
"B BE%p,ET 0 “fGp-p) (3.16)

Il TEEHE SATiaent
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SEERUI 3.6 feor oAt W N,O,(g) o Wo Hife & ard fadem W = sfiwe o gu-—

3.3.3

2N,0; (g) = 2N, 0,(g) + O,(g)

EX:A THI/s % IE/atm
1 0 0.5
2 100 0.512
977 feeris ) TTomT SifsT)

g WA & N,O (g) & T@ § 2x atm &1 & &t 21 Ik N,O,(g) & I #a
faaifsa e N,O,(g) o & HId T O,(g) FT Tk Hiel < 7, N,0,(g) & 9 H
2x atm T gfg der 0,(g) % TE H xatm H Jig A

2N,048 — 2N,0,(8 + O,
TRAH t=0 0.5 atm 0 atm 0 atm
t 999 W (0.5 -2x) atm 2x atm xatm
P; = Pn,o, + Pnyo, + Po, = (0.5-2x) +2x+x=05+x
x=p,-0.5
Py =05-2x=05-2(p,~0.5)=1.5-2p,
t=100s; p,=0.512 atm W
Pro.=1.5-2%0.512=0.476 atm
FHHT (3.16) HT FAM HH T

2.303 D, 2.303 0.5 atm
k =——log—+ = log
t Da 100s 0.476 atm
2303, 0.0216=4.98x107* 5!
100s

orfirferar =t fordt stfaferen o erfaferas 1 URfYs Tigar o6 e g9 | o 99 e
arertg €, 39 Ui wed €1 T ¢, gN WRRIA fpan St
I wife &1 srfafwan o fore o feos odfiww 3.7 9 faan s @
k:w (8.7)

1
W = ¢, R [Rl= (Rl

t,, T A feerish g
7[R]o_§[R]o [R]
k= Do 73Rl _ 1Rl
ty, Y%= oK
o7 T € foh v wife &1 sifufwan § ¢, sifafeas &t Rk aiEm
o FHMEU qen o fEerish o SqehuNId! Bl 2

WA fodqH 48
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Yo hife i rfqfman & fou—

o 2:303  [R],

: gﬁ (3.15)
t, T [R]"% (3.16)

k:2'30310g Rl et :2'303x10g2 = 2.303 x0.301
G, CEIRY T
2
0.693
Tty == (3.17)

3Fd: Wem Hife H AfufE & oy swfy fews @@ € sl T
stfaforeehl w1 IRy wigmstl W MR 781 8t gem wife 1 sifafwan o
Tt T oM A7 feerieh W Ud 9 feeRish Y MU g W Y ST Gehdl B

I hife ot rfaferan o faT ¢, o [R], @21 wom whife @t eifufswan
& few ¢, & " [R], W Fredt & g

BEE0T 3.7 UUH e 1 Tk Afwman o foaw o feemier ke &1 A9 = 5.5 x 10 * s7! 9/

T 39 Al o faw STy T UM St

0.693
sl 9 wife &I fafhar o fau sy ; b, = o
0.693 »
1/2 5,5)(10714571 x S

SEEQ01 3.8 =uisy foh wod wife =t sifafshan § 99.9% stffsran 4ol 8 o o wHy S7afy

(t,,5) T 10 T B 21

gal  99.9% affsar gof g W [R] = [R], - 0.999[R],

o= 2.303 log [Rl, _2.303 log [R],
t [R] t [R], —0.999[R],
2.303
- logl0® _ 2.303X310g10
t
. = 6.909
k
0.693
aifuferan o fore eyt =T

t 6909 k _
t,, Kk  0.693

79 THEHE SeATiaent
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I T Yo wife Hi Afafmanst w1 it faferedst w1 /e Iro 3.4
¥ faan T R

ARUT 3.4— I TS UIW Hhife Tt ATAHATSN o fAU AHIeRfer o1 e

0 | RoP dR]/dt = ~k kt = [Rl,~[R] [R] i t [Rl,/2k wigar T
% T SRC]
mol L''s™
1 R->P | d[Rl/dt = -KR] [R] = [Rl,e ™ In[R] T ¢ In 2/k LD
1era ok = % s s
kt = In {[R],/[R]}

WA faam 80

FHefi-sheft aRfefaal o gftads g stfufwan &1 wife o 9Reads e s 2l
I e erfaferand €, S gud wife an FEm o STERe W €, FEi
ArEdfershdl W d8 = whife w1 ATAfeRand et €1 Sereeone, Uferer GEfee @
STl IUEEA B SATAihgeR el Afufwan & e tfoe tEiee X S o o=
srfferan el 1 oreae |, Tl UEee 3R STl Sl bl Wigad SAfateRa o
AT TR GHE STerdl €, T, STl 3TeEH oh T STt g 3tferen /e o forn S
2, foraeh wror sifafehan & ST 1 WSl W 9gd U Y9G ULl €, o:
afafeRa o N1 W oheel TS UERE w1 Gigal § qReEde w1 Y96 ISdl 2
TR & feT 0.01 mol TR TEEE % 10 mol St §RT STel STT9eA & URY
(t=0) aon fafwan =1 Gu=rar () R fafi= sfuferas ok Scmsl 1 a/en
F § T -

CH,COOC,H, + H,0 H" . CH,COOH + C,H,OH

t=0 0.01 mol 10 mol 0 mol 0 mol

t=t Omol 9.99 mol 0.01 mol 0.01 mol
sAfufsran o6 ITUd STt 1 Figal § sfersk giecdq T2 el

Id: u8 Afufwa UM e AfafHar #1 TE HuER il 8l UH
srfafemansti 1 g9 9o *ife w1 sifufwar wed &1 g-vwa (YH) H
Tl B YU whife i AR 1 Th 3 IS 2

CppHy, 0y, + H,0 H—+> CeH1p06 + CgH 04
3T TR RIS

M= ke [C15H,04]
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aqbET 98

3.5 Uh §UH Hife i rfufeman &1 a1 feedir 1.15 x 10° s 81 58 eifufsran o aifoennen =t
5g S & Heh 3g B H fohaw1 9HF awmm?

3.6 SO,Cl, &I 1o TRfws 7En ¥ oeft 7en o foaifsia &9 o 60 fame 1 wwa @ 71 Ak
sifafsran gem ahife 1 31 a1 o feemier &t oMl wifSTUl

3.4 e amraht
aq R fergfea
H I H--1 H-I
[+ ] > i+io +
H I H-1 H-I
et
fera 3.6— qegadt & gR1 HI &7
o=

g H sAfufane @ 1 gfs o e TR it g1 S3end, N0, o s
o, 91 o1 IR A0 9 ot " § foesE, 0°C W10 & H, 25°C W
5 W ® de1 50°C R 12 e #, g1 ?1 o1y g7 oft sd ® fop wieferm
THTHE (KMnO,) TF fieiferh 37 (H,C,0,) o fasmn & wieferm wime
1 fatsm =1 a9 =61 g § S=9 ad W sis @ g 2

75 off wren e @ for feret wramatte srfufwar § 100 gfig & am
Teortion ® emam T gfeg BT B

Afaferan am 1 a9 W ARt =en omftem gdie 3.18 °
Jeft-Aifa 1 ST Gehell ©1 38 TG THEAL 9. T o et H gEraa e
of feig Telte o TS e 3 gHehT ifdsh Hemae qen gfaare fean

k=Ae Fa/RT (3.18)
el A STRASTE Tk 31era MG 0Tk 21 36 Jo-=Remaiaht ore it
Fed 2| I T fafire sifafwan o foau femes e 21 R 4 fes € qen
E, W'&Wﬁﬁr@joules/mol, (J mol 71) ¥ A9d
30 Trefofed s stfafsan 9 9men ST gl 2l

H, (g + L8 —» 2HI (9)

T o STHER 7 SIffwran a+ft & Tehdl @ 59 TrRgeH 1 UF 17
SIS o Teh 3TU] | HHeZ HY Ueh STEATE HeAad ol fo= &t (a1 3.6)
g el 9gd W GHT dh A W Wl @ 9 IR TGN SAIeEE
o B STUET 1 TR L B

et 9 wferfaa Wepet (C) off Fed €, o for=m o faw swewas oo,
wfehaur St (E,) Feord ¢ fefast s wd sifafsan frdens o e ww
e W o (3.7) 9w e 21 sifferan e sifufspaent o saas | s
uRedd 1 wREn wEiE w5 §

Se Wienfad Hepet sToefed it Seurg fafda a1 € @ F ol g
Tt 21 37q: sifam stfufsren et srfafwaen! ua scurel 1 yepfa W fAsfk
Fd 2

sifaforaer Theis oF WX TSt i 7Ifast ot T &l et forelt T 1)
o IIER 1 IR & IR H YEIAM HiSH i 7 37d: AefaT siegar qen

8l THM® SeIfdeht
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UL HT I —>

ﬂ\ e 21

ST deleh oAl 3 @i @A W ST o AR whi W w1 o (o
qiferent 1 JaRT fohanl 9ok STIER T sl a1 faawon, (E) e 9 I
o wae i ST Y @A, (N/N,) T Tt Sl o Hed ok @it A S Tkl @
’'d (o3 3.8) 1 7l N, Sil E | 95 10[sil &1 G & 9o N, el ST i

st st —> o 1 0, Tfadered At set HAufq AU & waiEew F9 H
for 3.8— fafir i oo TS Sl o TG A1 S W IS S @ HH 1@ Ao et aret SToge
¥ Fof faor # ol WA A Bl Sl €1 S arq G Sl @l i@ w1 Itk
YR XA A% el W i ST fowenfud g Sar € (T 3.9) qen A% w1 therd qrfest

(t+10) T2 & (t+ 10)
t T

LS & ST —>

st st —>
Ig &9 ¢ 99 g srfufeman

AR o7 a1 @ AT st ol g SIv[e 1 STuw
g A1 21 I o A &A%A TAF Edl § iR po
HHTSAAT 1 A 8L AT Teh ©1 =1feq| 84 E, i ferfa

S ST Bl WA T Aol SegHaH g% W Afhd # Thd ¢ (ot 3.9)1
Hishaor

et aerel o qT99E § 95 g E, § Sfue el 9T Heee
H arel Ul 1 gem & A W gfg g 21 o 9w
? fop o H (¢ + 10) TUHH W GiHA0 Sl A THY A
Sl 9T U i YRR FIA Al &AHA R /1 AT B
ST 3a: AfAfswEan A < 8@ S 2

F A S B T E aﬁﬁmaﬁw&wﬁw&wm,@ﬁﬁwnﬁa

forT 3.9— IfYferam a1 7T a9 W F4ar goifar
gl TaaXvr oeh

In k—>

ofl Al STuEti ki fa= o A el 21 TEiehor 3,18 o <
Tafl 1 ki TLIUE T TR

Ink=-

E
2 +1n A
RT (3.19)

Ink TS 1/T o H&q o GHeT0T 3.19 o oed @efl T g @
5@ fo=r 3,10 o switan @ 2

STRF3TE THRTT 3.18 o STIHR A9 ¥ gig 7@ Ffehaor St |
9 sifafsran a1 o g it qen o feeie ¥ =REm@et gig =Rl
fo 3,10 § @ = ——% qen si7ES = In A3 ¥ BH T A W E,

R
ol A T O H HHA T
I T, T GHR 3.19 F1 ®9 79 -
0 1/T—> E
T 3.10-Ink T3 1/T & In k, =—RaT1 + InA (3.20)
gy 3Teg

WA oM 82

3R q9EE T, W

E
In =-——2 +1nA 3.21
& RT ( )

2
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(A Tt <& T srfufwan o fog feems ®)
Je, T J¢, SERT: AYEN T, T T, W o feemis g
THROT 3.21 ¥ 3.20 ¥TH W Y e BT

logﬁ— Ea i_i
. 2303R|T, T, (3.22)

logﬁ _ Ea T2 — Tl
k,  2.303R| T,T,

3.5.1 SAE HT YNTE SO 98 TR § o w et vwmEtte wfteds gu fam g, sifafwen o

T HT Femr 71 3TN MnO,, f sifafwar & s3I R A wecy
gfg & 2

2KCIO, —¥% 59 KCl + 30,

St Tetrn T uered sifafsran 1 2 A © @ S I 1 9A
F& T =MeT, gere Y a9 FuE Fed ©

SR I foRa i meged! Gt fagia @ woen 1 @ewar 81 39 fagih &
STTIR 3ERh IR STafehan H AR Tt STfafcharehi oF T1el STl 58 S
T ST foF emedt Wl o R B €1 SR i aftrk g
e 71 Terlifor St Scurs Uel SaReh <l €1 Te feaverd feh
ST 2 o SR Uk Aehfouss ue e fpanfefy @ stfufswasi
T IR} o HEA HIHA Sroll HH FHich Td 39 TR Sroll STa
T ) ek AR HO= il © S TR Tee 3.1 o swin
TN B SRS Wi 3.18 W I8 T © foh Wihaor St ot
e S 1 g stfafsRan 1 S I Stfus @

IR T o AN ATafeRarhi 1 <& 9 1 3ARA

sffRar e
oI 3.11— QlHEI0 ot T 3EF HT U

> FT Hehdl B IAH, AR &1 e i, AG, | a=era
&l a1 T8 Ta: vaiaa SAtAtwast w S s € Wy
@ syafda stfafewen &1 Safa Tt wan ' o 9= T
2 for s frell sifafsren, o wre o o ftad e
el fohq g% A w1 vty Lenfd w3 H GErEan w1 @1 98 31 S Welq <
SAfafemanetl & ToH 9 U IR il ¢ Fred g suftafid @ € W
yiter Ternfia &1 St €

83, TUM® SeIfdeht
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FEEQ0T 3.10 et stfafwan & 500 K a2 700 K 9 o flemis &ue: 0.02 s ' ao
0.07 s %l E, T& A I T HIfSC)

k2 Ea T2 _Tl
& log—2 =
k, 2.303R| T\T,
1og 297 _ E, [M}
0.02 2.303x8.314 JK 'mol™" )| 700 x 500
-4
0.544 = Eax5.714x10
19.15
E =0.544 x19+154 1893084
“ 5.714 x10

T k=ae B

-18230.8
0.02 = Ae8314x% 500

A= %:1.61

0.012

SEERUI3.11 00 K dM™ W Tfae TEeEs o fefaiad ififswan gr o1ased o, god shife o
feeriar 1.60 x 10 °s™' 81 39 stfafsman &1 wfsmar ssi 209 kJ/mol 21 700 K

qrg W feerie T TUAT SHifsw)
C,H.I(g) —» C,H,(g +HI(g)

&l BH S © T

E, [1 1
loghk, —logh, =m{?‘ﬂ
. 1 2

1 1
logk, =logk, +L —
2303R|T, T,

= 108(1.60 x 10°%) + 209000 Jmol ™ 11
- X
) 2.303x8.314Jmol 'K 600K 700K

log k, = —4.796 + 2.599
= -2.197
k,= 6.36x10° s

WA faam 84
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3.5 QRMMARED
FitAfSe= T

fera 3,12 — 379537 7 39gFT TF
STIGH AT
guifar sIRE

Tarf ST AT T fo TR & o 2R ¥ S T
T 1SS qen fafersm ge 3 1916-18 ¥ wfifsa feran o, sifufswan =6t sifSient
qen femanferf o el | 1ok Werrel erdl €1 98 T i Tifeh UReReq W SR
21 3 Togid o SER SAfuiHash o AUEH 1 HeR Tiel HH Sl €, Te /T Sl
3 T aifafsran stupit & oo & Geee B % shRT Bt 71 arfrferar firgror o6
U SohTE NI | ufq Wehg Waee i Gaee Mgf (Z) wed

TEEe Afufsma 1 g S are Tk = SR Wikl el € S
o 20 vet & e wR ok 2| fgerue wafhe aifufear A + B - S@R
& fou, sfafeean an =1 = w9 § weikfa w2 g

=nt =7, e P/ R (3.23)

ST Z,,, TR A TS B % HHeE i TG T o Fa /KT E, S R 372
Y 3ifh St ATt STUpEH o 379 i R Rl 21 O 3.23 Y o
T TS ¥ H R €F FE Ghd & R A T T @ Hafa 2

IRl 3.23 37 AfAfwAeT oF o feerieh oF WM w1 Wleh URIfoR il
2, o wrmr= a7o) steren WAy WitAferd i §, fohg Sifeer eroeti o s o
Hecrqut forerer qftefer g 81 gaet HRo guft Goeel &1 3 | foker e
BT B Ghel ©1 o GEee Tgd srupet ) At wfast St (et et ) e
T srfafarg g €, o sifufras ofiefa o oo & 227 qen saaei o
U Sy foeA W el k1 ST GETed @ Sl ©, Qe Weuee HEe g

3TN, HeATA 1 S 9 fo=a sifufswai o sAfafaams w fsR
I 21 39 T 8.12 ¥ Wi foman o0 € SfUlHaR! & e w1 S9gE
sAfufa=rg &y o 3 3eqrg fffa #3ar & aer sguge sifufa=na g w
d hael SIART S-S & S & R 39S Tl e

CHBr + OH —> CH,OH + Br

He, 4
G EkpEx| -5 (Z
——> H-C-Br OH — = 3d@r< T&f

H SIRIERIE /
\+8 -8 - H
H-C-Br + OH —
/ H
H EERES] -5 \+& - HO IC -
——> |[HO—~C-—Br| — —C—-H + Br
srfufa=mg 1’ \ |
H H
Hegadt

Y FEELZ % TR & fAU T TH o &Re P S wifgeRa
(Probability) 31ere1 ffad wRe #ed 8, wdifod w1 1 98 39 <1 i
THifed ol € foh Goee § vt 1 Suge sifufe=rg 1 =fey, am—

9 = PZ,e /R

* Igedl ol = GERIU oIl + AIHTHE v & Fol

85, THM® SeIfdeht
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31q; Feee fagia o 9irau e wd Suge eifafa=rd 3A1 € wy-ar
Tt Heree 1 gk i wa € srefq sifufwman 9 @i freifa s F

TEee fagia &1 oo S €, 9 fF sod wanst/emEt # weRr
HHT T € G $7eh CET U] i R T €1 319 39 Tagid e o= fagrdi
o fawa o oI eifier forqa eteaem ool S=a wanedl o |

QAT 92T

3.7 A9 %1 o feeRiH W FT YOG M2

3.8 UHAM, 298K H 10K &1 gfg B W qH@fTer Ifufsman 1 o g 8 Sian @1 39 sififeman
% faw E, & T Fifsw)

3.9 581K dM W AR 2 HI(g) — H,(g) + 1, (g) & o sz s 1 91 209.5 kJ
mol ' B T[S o SH 3 I UM HITSC FSTEhT ol Gha0 FHofl o ek AUl 30
e 21

ARAKA

T SenTideht qames stfafswan o sifufsran am, fafs= wReRl &1 g, TATgst w1 qReiawen qen
el oh S 1 ST 2| SATHTHAT AT, ThTE THT W ATHRTR] h 1 Higal 52 e SRS 1 Figal g
Y Hafud e 21 28 forelt aor forsie W arcarfores & o w0 ¥ @i forelt A T siae ¥ siea o @ weikfa
foran S Hehdl B ATAfHA o W 3R e, STH—ad, SATHHTHR 1 Higdl a1 SUH JHE Sl B
sAfaferan ot & forde fEao w a frem wed €1 58 Em R e o s € qen seent wfea
Y S gt | fordt 2ifiehrer o wfa sifufswan =t hife, a1 fag o 39 1fYere 1 Figdr & =dis & aier
Brt & qen sttt 1 et hife o fem W sufter weft wigdeli o wdil o Wig o SE gl g1 o
Teertien o fam & GHMEUEE [Unw B @1 S feriw wd sifufwan wt wife w1 fuiko an fam stemn
AT AT T IR0 g T Hehd B | Al b1 snfuarerar sherel wieifies siffsran o fera uftsnfirg w1
St 1 enfueehal &1 WM 1 9§ 3 qen Hifid eial © Stefen sttt 1 it 0, 1, 2, 3 e fa=ens off
B Tedt 21 Wt SR & fau sfvasar T8 Fife 999 B4 B

o feorir &1 A W it w1 sAren e gl (= Ae VR gR1 # S R E, wfemaor
St & A 3EH1 T WKl Hepel o AR TU[ai oh Hed Sofl oh 3faN o T Bl € 3R A (e
FNE A J-Fich! 0Tk ) HeE 1 ST o T Bl ©1 T8 FHi0 T it € fo amg o gfig sten
E, % % ¥ sfafswan o ® gf gt € o1 SR sifufwan & fau Swfers 99 e #T E, § wH H
71 gFee fagid o STHER & o1 f5fem wRa P < fof Goee 1 o sivjsti o sifafa=mg w Rk s
%, Hequl B iR g% gl Gegedl | INEH il €1 od: 39 HHifed hich SIReTE THiehul 1 Sl

k = PZ, e Ba/RT ¥ 1 S 2

WA foam 86

Rationalised 2023-24



3.1

3.2

3.3

3.4

3.5
3.6

3.7
3.8

3.9

7 sifafsransti o T SaoTRl | ST SifwfsEen ife qen o feeriehl 1 SeRTEAT W whitSUl
(i) 3NO(g) — N,O (g) T = k [NOJ?
(ii) H,0, (aq) + 3I (agq)+ 2H — 2H,0 () + I; =M = k [H,0,][I']
(iii) CH,CHO (g) — CH, (g) + CO(g) 1 = k [CH,CHOJ>?
(iv) C,H.CI (g) > C,H, () + HCI () AT = ke [C,H,C]
AfafHar 2A + B — A,B & faw a7 = K [A][B]® 7& k HT1 A 2.0 x 10 ° mol > L* s 1 IRk o

1 U HIT; S [A] = 0.1 mol L™ TS [B]= 0.2 mol L™ & den stfufsran 3 &6t 7o shifsrg;
& [A] BE FX 0.06 mol L™ & S

wifeTw T8 W NH, 1 T [ hife i 1fafwan €1 N, T H, o Sced i R 1 et < ke

1 AE 2.5x 10 * mol L' s 312

SR $oR o ST9EE ¥ CH,, H, 9o CO 5d §1 30 sifufsran =1 o fet wefiehsor grr fean <t 2
I = k [CH,O0CH,*"?

Afafsran o o 1 SR o U | 9gd <16 g TR Sl ©, 37 : o WHiehio] shi SEAfE $eR o
AR <e oF U5 ot T S HeRar €1 o1:

3/2

Ll zk(pCHBOCHa)
e <@ 1 bar | 991 TH 1 o2 | 791 S a1 Afafswan o av wd o feeiss i sehgal o Bivi?
T AR & 9T W YHE SleH dTel ShReh] 1 Seoid hiTed|
Tt srfufraes & fou s sfufeman feda wife = 21 sl =1 3 59 gaferd &, =y stfufwaes
1 Higdl—

(i) T A < S (ii) emet T & S
a7 feerieh WX A9 1 FA1 Y9G TSaT €2 19 o $H YA i HEICHR ®9 § o Y HY Wehd 272
T T Hife o1 Afaferan & fefafea siwe wa gu—

t/s 0 30 60 90

[A]/ mol L' 0.55 0.31 0.17 0.085

30 § 60 Hehe T9A faUel § Ed S 1 UM HifSu

ek AfAfHa A o 9fa 9o 9o B o ufd fgdia i ot @

(i) oTae o FHEww fafau)

(ii) B I Wigal 99 T W ° 9 W F1 g9 T8

(iii) A T B T T Tl S w | AT W F GAE T2

87+ UM SeIfdeht
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3.10 A 3iR B & He7 aifafean § A 3R B &1 fafe= yrfues wizasti & faw o o (r,) = faw

2l
A 3R B & ufa sifufwa &1 wife 1 272
A/ mol L' 0.20 0.20 0.40
B/ mol L™ 0.30 0.10 0.05
r,/mol L™'s™ 5.07 X 10° 5.07 X 10° 1.43x 107"

3.11 2A+B — C+ D 31fafsran &1 gertfasr! s1eee o R fefafea aiom gra gul sifafsean & fag

a1 frem qen o feeris Ja wiftsg)
ppiu [A]/ mol L™ [B]/ mol L™ D & fat=m &1 Ry
/mol L min”
I 0.1 0.1 6.0x 107°
1 0.3 0.2 7.2 %107
I 0.3 0.4 2.88 x 10
v 0.4 0.1 2.40 x 107

3.12 A 91 B o HeA ifufeman A o Wid 929 991 B & Ufd 9 it 1 21 Fe aiferent o e <o 9Rg)

T [A]/mol L™ [Bl/mol L™ YR I/mol L' min™'
I 0.1 0.1 2.0x 107

I - 0.2 4.0x 107

I 0.4 0.4 -

v - 0.2 2.0x 107

3.13 = & T gum wifc & Affraie & a7 feiew ¥ 79y &1 TOAT Fifse—
(i) 200s'  (ii) 2min'  (iii) 4 year '

3.14 "c & ifeaiufaa em #1 iy 5730 99 21 Tk W wolpid Hi kel |, Sifad g4 w1 el
FT g H 80 % '*C T W B1 T HI G HT Gk HifeT

3.15 719y ¥ 318 K W N,0, % 3199 & [2 N,O, — 4NO, + O,] 31ffshan o siihg e faw mu g

t/s 0 400 | 800 1200 | 1600 2000 | 2400 2800 3200
10% x [N,O.]/ 11.63 | 1.36 | 1.14 0.93 0.78 0.64 0.53 0.43 0.35
mol L™!

(i) [N,O4] Td t& HeA 3fed gifa
(ii) fufswan & fau stafg =t 7o FifSw)
(iii) 1og[N,O4] Td t = A& WMF Eifaw|

WA faaH 88
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3.16

3.17

3.18

3.19
3.20

3.21

3.22

3.23

3.24

3.25

3.26

(iv) @fufswan o forg o frem == 22
(v) 3 feeas &Y TTomn Shifsy
(vi) k! HEEd ¥ 3187 1 IO HISTC qem SHRT gor (ii) ¥ Hifsw)

wors e 7 s 3 fore A feoria 60 s &1 Ay 1 A e WA A C A
= ® foraT 99g wm?

AR frehie 1 28.1 = 1l ol Tk Seaig “Sr gl 81 AfE Shfewa™ o M | 1pg, *°Sr e
forgy w1 erfeeral o srergifid @1 MY SR SUIT=EA © B @l ol Ukl 10 96 U 60 o v fehat
I W STEt?

TET foF worw ife &1 aifafsman § 99% eifafsran ol BH H o7 w7 90% stfafsean gof 8 o o
I g9 W AT S 2

T WuH Fife B Al § 30% forT g § 40 fade @ 21t , B O Fif)
543 K 9 W TSI & 3o qel AEeior o fasred o e effehe Wt gl o feemish skt TTom
HifST)

t (sec) p (mm Hg ﬁ)
0 35.0
360 54.0
720 63.0

feeR oA W, SO,Cl, & YoM Hife o a9 e7oHed W 10 ke o gu—

SO,Cl, (g) — S0, (g) +Cl, (g)
sifafran A &t U ST S9 e <@ 0.65 atm B

AT g /s %o <€/atm
1 0 0.5
2 100 0.6
fafa=r i W N,0, & T & fag am fers = &K ™ T
T/°C 0 20 40 60 80
10° x k/s' | 0.0787 1.70 25.7 178 2140

In kTS 1/T% H&A UF EifaQ qe0 A TS E, 1 T0MA SIS 30°C qe 50°C T o feeisn
1 A I
546 K AW W EESHET % HAUMed ¥ o femid 2,418 x 107° s @1 AR |iEHAN el
179.9 kJ/mol B @ qa-=iskt IO &1 HH F SN2
foreht sifuferan A — Scag o fIT ke=2.0 x 107%™ 21 3% A 1 IR Figdl 1.0 mol L™ &1 100s
o UTEIq ST Higdl 1 @ ST ?
et Tre H Ghid 1 Tofh i U el | faered gorm hife i sifufiran 21 5w erfufman @t sty
3.0 %2 ¥ 8 ¥ % T § Gerig 1 feha 3791 T=?
TESIRTEA o1 faeed e Tl & SER Bl 2?1 E, F1 AT Hifsu)

k= (45 x 1011 s—l) e—28000K/T
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3.27 H,0, % ¥ Hife & faered &1 f1=1 efieaw g forg wehd 2
log k = 14.34 - 1.25 x 10°K/T
39 FiffsRan o fau E, 1 oM sifs) fRad 99 o 39 stfafsean &t stafyg 256 fire Brf?

3.28 10°C 19 W A o 3 H fosred o fIu kst 91 4.5 x 10° s e |far s 60 kJ mol 2
forg 99 W k 1 HHE 1.5 x 10*s ™! Bm?

3.29 298 K 9 W YU whifc &1 AMIfHaT e 10% ol BH 1 I99 308 K @9 W 25% 31f49fshan qoi g+
H o T o SRR €1 A A 1AM 4 x 107 @ @ 318 K AW W k @ E, T UM Il

3.30 A9 ¥ 293 K ¥ 313 K% g5 & W fohelt exfufsran o1 9 =R 71 @1 S 21 59 eifafmen & fag
GihTT FT 1 TN 98 A gU HITC fF 9T A a9 o W uRafad =&t g

ulayri%f%anasfrasm

r, -666><10 mol L' s
3.2 sifafsran &1 31 = A & fage 8H 1 R = 0.005 mol L' min™"
3.3 ffufsran &1 ®ife 2.5 B
3.4 XY, dm = k[X]*, 3 9 T &M
3.5 t=444s
3.6 1.925%x 10*s™
3.8 E,=52.897 kJ mol
3.9 1.471x 107"
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