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3reqrT Chemical Kinetics
ursafifed we
WH 1. R — P; sifufrn & fog sfewre #t 9 0.03 M &/ 256 fire
Raffa DT 0.02 M B i @1 3t TR, Y¥ve a9 frTe A TwRA F

Fif)

T R — P JffFa & fag,
S 1 Sivg 3 < TAORD | IIE A A § R

iLpt
~Z4[R] __[Ral—(R4)
At to—t4
s am (fre 3) = =002 - 0.03 molL”!

25min
= 4x 10~ molL"! min™’

e A (Jave ) = (002 -003)mol L™ _ _ (- 0.01)mol L
( ) (25x 60)s (1500)s

=6.66x 10 molL"1s™!

U 2. 24 —> IAE; AMRRAH A Ft =R 10 7 # 0.6 mol L™ & HeaR
0.4 mol L~! T& Wt 81 SH AHARIN ¥ e, SfafRan & & =) e iRy
B I AT = A S ga@ e & I
_14A
2 At
__1(0.4-05)mol L"!
2 10 min
= 0.005 mal L™! min™!

W 3. Tw AR A + B — AR, & g am fram = k(412 (B & R
T R SffEErETRR | @2

T afifsa H IR =%+2

Nlo
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e 4. A9 X FY T wwRw fEdg e 9 qemiiat & ey @ gk x
I QIFAFAATA D WA Y F i 9 Fora e w9

A X — Y sfufpa & forg,

IFAEED A (1) = k [x]P ...(0)
o X A Al A TR R D N, 99
FfufFa a1 () = K3xE = k(9% ...(ii)
THER (i) DT FAHRY () § HFT 4 W
' r_’=k[9x2]=9
r o ok[x%

- &@: Y $ Pfor @R 19T 9 9 98 s

WY 5. T WO Ffe H SShwa 1 9 0 1.15% 1073 s~ 21 39 fubwa
T SAFHRE H 5 g A B TZH 3 g T T fohe1 T5a Tm?

T gaR, 3 RS (k)=115x1073s71
URMS AET [R)g =59

arfs wE [R]= 39
3q: w4, t= 2ELY log [R_]o = —2'3033 3o % lo (59)
k (R]" (115x 107357 (39)
= —23033—1 (log5 - log3)
(115x10™°s™)
2.303

T (0.6990- 0.4771)
10 X S

=2.0x103x 02219 5= 4438 s
=444s



U 6. SO,Cl, Tl 9+t WRFES A @ et v # feardifsra 8 7 60 fme =
T A @1 A e wEm i W @ A A Rl F o FR)

B oM e I i & g,

1 Rereie () = 2693 _ 0698
t 12 60 min
_ 0693
(60 % 60)s

=1.925x 104 g™

WS 7. A9 S feeRis 93 941 Wi 22

T el YT SR 10°C 19 gfe & 47 Reris § e A R
N B THH IR R R & awd Weee @ Hem o ) Wi R
FfF 4 A a9 a wd PR @ s e, k = Ae~5/FT grr Ran
ST W Bl W@, A g UTe i £, SifHha @ |fbav s dgar gl

W 8. Wwam, 298 K ¥ 10 K i 9f& 31 W IR Siffmar 1 A A &
S @1 39 SAfafEar & fe E, Wt 10w St

k2 _ 5. R =8314 5Kk mal™!
ki
Ty =295K; T, = 305K;
E, 11
2.303x (8.314 JK™! mol™") [ 295K 305K |

w 03010 = Eq x__(19)
2.303x (8.314 Jmol™") 295 x 305

log2 =
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E, = 0.3010x 2.303x 8.314x 295x 305 o me!q)
10

= 51855 J mol™!

=5.1855x 10% J mol™
T '=51.855 kJ mol™
Ffufpa & foq afhaor wet = 51.855kJmol ™!

WIH 9. 581 K AN W AHHAT 2 HI (g) — Hy(g) + Iy(g) ¥ fore whtvaw e 3
TH 209.5 kJ mol~! §1 IEH ¥ TN W F Mo PR Fra I WhrTw o
TR N T e R

B sl & ofw, e Suil afae ot & wER 1 /9 3RS R, A =
THR § 01 A o Fad) @
x=n/N=e&/RT

Inx= N\t Al'llogx = il
RT 2.303RT

209.5x 10° J mol™"
2.303x (8.314 JK~' mol™") x 581 K
x = Antilog (- 18.8324) =Antilog 19.1677 = 1.471x 107"°
gt o1 S = 1.471% 10710

=-18.8323

ar logx=—

ST

= 1. e sfafraei & 3 et @ 3 sfufiear ffe T an Regiw 9t
Il Fa )

@) 3NO(g) — Ny0(g); T = k [NO)?

(ii) HyOy (ag) + 3T (ag) + 2H" — 2H0() + | ; 37 = k [H;0,][T']
(iii) CH;CHO(g) —> CHy(g) + CO(g) ; 37 = k [CHyCHOY 2
(iv) CoH;Cl(g) — CyH,(g) + HCI(g) ; AT = k [CoH,Cl)

(@) ARk A =k [A)* (BY, & ST A e = x + y
37a: 37 Fram | Ife Fi it
(b) k = a il
(A (BY ¥ % (A=)’
T vER K 3 gl @t 0T FAfTl
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& (i) 3 =k [NOJ?

e A Pfe =2
. T
am Reri® (k) A T8 ~NoP
_mol !
(mol L
=mol~'Ls™

(i) 971 = k [Hz02] (I"]
sfafEm A P =1+1=2
kY 3HTE = an
(H02] [I7]
mol L' s
= (mol LT (mol L)

=mol~'Ls™!
(iii) 3T = k [CHCHOJ¥?
S A P = g

K _ Ll
ket [CHLCHOJ¥2
_mol Al
(mol L2
=mol~V2 V2 -1
(iv) T = k[CHCI)
Ifafra N Ffe =1

o mol L™t _
Kk = = =g
i [CHLC] molL! s

WEH 2. SMABRA 24 + B A,B % RIC A =k (4] (B ®1 =& £ w1 AR
2.0x 1075 mol 212571 §1 WRFXS 7 ! T FIG S (4] = 0.1 mol L) T
(B]= 0.2 mol L1 B 991 AfAfthar a7 Wt AT FAG 5T (4] TEHT 0.06 mol L'!
@ W)
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& () TR I =k [A][BF
= (2.0x 10® mol™2 L2 s7")x (0.1 mol L™") x (0.2 mol L2
=80x 102 mol L' ™"
(i) TR N ¥ U Rl wwg )R A ) |t = 0.06 mol L
A @ Afifdaa 7= = (0.1- 0.06)= 0.04 mol L~
B % af¥fFaa Al =%x 0.04 mol L' = 0.02 mol L™

v fafire ¥9g W B Fegdl = (0.2- 0.02) mol L~! = 0.18 mol L™
a7 = k[A][B]?
= (2.0x 108 mol? L2 57! x (0.06 mol L) x (0.18 mol L2
=3.89x 10 mot L7 57!

WY 3. T TA@ W NH, 1 S 14 e 3t Sfufear 1 N, w6 Hy %
IR Y TN A, A b A 2.5% 1074 mol L 671 &R
T 2NH3— No + 3H,

TR B 2 A WA A W

1 3
NHz3 — — N, +=H
3 2 2 2 2

st a =9 (NHa] _ 20 [N2] _ 2 d Hy]
at

ot 3 dt
T aife afifem & fore, a1 =«
J— —dNH;] 2d Np] _2d[Hy]
) at at 3 at

=25x 104 mol L™
Ny & IQRA # X =%

_(25x 107 mol LTS
2
=1.25x 10~%mol L™
Hp ¥ SeTed & &1 =% =§x(2.5x 10~ mol ™)
=3.75x 1074 mol L%s™!
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S 4. SEARIE 90 % AT A CH,, Hy 791 CO 0 €1 59 Sfafsan &1 3m
frey wtar gRT e v @

97 = k[CH;0CH, %2,

Bl ¥ A I3 =bar min~!
T
k 6 TP =
[FCH:,OCH;,FJZ

. =1
_ bar min - =bar~2 min~1

- (bar)sl 2

U 5. TaEafe AfGRar % 31 I A9 ST aiel SR 6 Seed Hifae)

B & vurafis afifda & a0 3 FfaRaa sRe gafdd < &

(a) INPRS A WHR MG &R, wewEes A H aen IfE
MNaar A pa xa & WfE e & vy S9= A afafean &
forg T SyaE Yea Bl

b) AR B Wr=ar IHFD a1 9, IHIRS A GG @ S
g 9 gl

(c) 99 9N 98M IR YNEMS AfAfHA H 97 GG 891 gl

(d) IR & g dawha JfHfHn o 3 IR F g S
F 9T & A deal 8l Iq: IHIRS B o $Y, IS IAIR HY 4
IS vo< g i gl

() SNF ISRSG I wurafd A IfHfFWm & a1 @ wwifda sd 2
TARSG P DR JiHav-FHol @ T A el SORS g1 AiHgu FHofl
RN 798 IR AfHfHE a1 97 Sa1 8 ARS B Sl

U 6. fadt sffras & foag we sfufnan fidta f 3t @1 sififear 1 am
A waifera @rm; ARk SR w9 ez

() R R =g

(ii) AR TR Y

Bl 3 afxfvar & fag, A — Sae
AT =k [AP = ka®
(i) 519 A B T IFME IR €)Y
st [Al=2a

A7 =k (a) = 4ka?
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Ia: IfxfF F T AR TR R
(i) 19 A B |rsar IEN IR Y AQ

arriq [A]=%a
_ 32_1 2
ﬂﬂ-k(g) -zka
m;mman%gmam%mqwmguamm

W 7. A7 i T A9 1 1 IS IS 82 619 % T Y9I R HEAHS 9
T HY weRfa = waa 8

1 UF AR @1 31 ReRis, a9 987 % W ged R R 91 § wds 10°C
gfg W T A B A€ Rl AW S TH WAE B AHAGS O § IR
wiiwRY g1 ueRia #Y |aa &l

& = Ae-EalBT
i@, E, dfufEa o afsae Feit & a=n A IR orE o 9eRia Fwan B

U 8. a1 § WX & S<H NI FlfE F Siei- A9 & Frfafaa sifws wa
A

CtlE ] 0 30 60 90
(weeR)ymolL ¥l 085 0.31 017 0.085
() 30 V 60 AHTS FHY A= 7 G AT =t AT FHFw)
(ii) TR & -9 & e o7 wam fife sfufirar an fRenis it o
i)

gl (i)ao%eommésaménmcﬁn
=_L2-41
Tty
__(017-031) mol L
(60-30) s

=014 ol
30
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a1 =4.67x 103 mol L1

i g = 2:303 0 [Ao] =055M
(i) k - log il <@l [Ao)

t=30s |}; k'= 2.303 log 0.55

(30s) - 0.31
=191x 102 s~!

t=60sW; k' =2398155055_ 96 x1072s~"
(60s) ~o0.17

t=90sW;  k=2308 109955 _507x 1025
~©0s) ~0.085

e ke (191 +1.96 +2.07)x 107%™

3
BgH oM Hife 3 RNt = 1.98x 1072 57!
We 9. T Al A % Wi 999 99 B ¥ Wi feda Ik @ &
(i) ST A T Rty
(i) B F WX A T S S 99 R T WS G2
(iii) A 7T B Q1 it WZal QI HEA | 9 9 =1 A9 932

A () ¥ =k[A)BF
(i) ¥ = k [A][38]° = 9 [A] [B]

3ra: AfNfhar &1 99 9 AT @ S gl
(ili) ¥ = k 2A] BJ? = 8 k [Al(B]
3ra: Afxfsa &1 91 8 T | o gl

W99 10. 4 3R B ¥ weg Affiran F A 3k B % faftrs wRfiss @isart &
for wReS 3T () R R T )

‘A/molLL 0.20 0.20 0.40

B/maLY 0.30 0.10 0.05

o/motLis™ | 507x10° | 507x10° | 1.43x 1075
A 1 B % Wiy sfufirn & i v §2
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T 3 fAam & SER,
T = k [A]* [BY
14 = k [0.20]* [0.30) = 5.07 x 107>
A, = k [0.20]¥ [0.10} = 507 x 107>
@Mz = k [0.40]* [0.05) =1.43x 1074
T4 () B R (i) S WT A W®
@M, _ k[0.20] [030) 5.07x 107
@M,  k[020[010f 5.07x10°°
=1
(BY =[3° =1
y=0
R (i) B TR (i) ¥ A W /
@), _ k[0.20/[0.10]° 5.07x 107
@03 | K [0.40/[0.05° 1.43x 10~

17 1
=
[ 2% =282
a1 xlog2 =10g2.82
i x=1.4957=15

Ira: AfwfH A A wnE B =15
de1, B % \Ne Hife =0

0]
... (i)
...(ii)

U9 11. 24 + B— C + D AAfufira # semfast reqgq 3 W fF=fafaa

yftomy e g1 stfafsar & feg A fraw qar an feris T Sk

wm |[A/mol By mait|  OF B R
' S fmol L™ min

I 0.1 0.1 6.0x 1073

I, .03 0.2 7.2x 1072

. 0.3 0.4 2.88x 107"

V. 0.4 0.1 2.40x 1072
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B ¥ fgm e wer } el v o 9@ @

7 = k [A]* [BY
@M); = 6.0x 103 =k (0.1)* (0.1 ()
@m, =7.2x 1072 =k (0.3)* (0.2 ....(ii)
@mg = 2.88x 107" =k (0.3)* (0.4 ...(ii)
@My = 2.40x 1072 = k (0.4)* (0.1 ..(v)
@My _ k1) (1)
@Ms k(04 Q1
_ 60x1073
" 2.40x 1072
o O () (l)x
4 (04 \4
x=1

@M, _ k(03)* (02)
@Mz k(03 (0.4)

_72x1072
2.88x 107!
102y _(1
i z*m"(z)y
y=2
aa: ¥ Pran e 1 TeR B
¥ = k [A][BP

A RRTF, k A A A B & fIaT Td D P SURA A TR F AHI B YGHR
A B S w8l TEET IS A S99 IR g4,

& = k [A](BF
ke T __7.2x1072 mol L"nin™*
[A][B (0.3molL™Y) (0.2 mol L7y

= 6.0 mol™2L2 min™!

929



WS 12. A 991 B % W7 AffiRar A F 9R vaw a B F R @ AR R i
ﬁwmﬁm—

g a1 o mﬁw ¥
ﬁ"‘ [A]’ mol L~ e [BJ" '"éf"f' ol min‘l“
T 01 0.1 20% 102
. 0.2 4.0x 1072
. 0.4 04 | ...
v, | 0.2 2.0x 1072
T 1 o,
¥ = k[A]' (B =k [A]
o war & fg, [A] = 0.1 mol ™"
I, ¥1=2.0x 1072=k [0.1mol L]
§<20x 102 mol Lhnin™! _ 1, L

0.1 mol L™
fadia wdim & fow, T =k [A)
4.0x 1072 mol L™! min~"'= 0.2 min~"(A]
4.0x 1072 mol L"¥min™!

= = 0.2 mol L™
jp 0.2min™! me
[A]= 0.2 mol L'
g WA  fag, A =k [A]

1 = 0.2 min~' x 0.4 mol L™
1 =8x 1072 mol L™ min™!

7gd i & forg,
M=k (AW [A]=%
. (4] =20% 10~2mol L~ min™"!
) 0.2 min~!
[A]= 0.1 mol L~!
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09 13, R &t ¢ wem R it Afafrasit & o i § si@-amg F:it o
I

() 200871 (ii) 2 min~! (iii) 4 yr!

1 mm fe afifrn & fow srd<mg a1

t 0.693
vz——k—

0.693 -2 g
@it =0.346x 10
V2= 2008

=3.46x 103 g
= 0.346 min

(i) typ = °§93
2 min™!

=3.46x 10~ min

(i) tvz—%— 0173 yr = 1.73% 107"y

ayr
e 14, 14C ¥ e &9 F E-31g 5730 6 1 Th [ FeAHA
wHel #, YT I9 N TS M gor 7 80% MC M WG 1 T W g W
R Ff

t1/2 5730
Weafiea wwrl wm fife ToriRa &1 9 314 &
2303, [A]o
k [A]
TR, [A] = 80% 9 a1 ® T [A]p = 100%
2.303x 5730 100
3q:, t =X —_—
0.693 g
_2.303x 5730 0.0969
0.693
=1845yr
IQ: TH B IRSfA 3y = 1845yr

t =S99

101



W¥ 15. 9 Waw 3 318 K W N,05 ¥ YN F [2 NyOg — 4NOy + O]
afufinan & siteg = g §

.t/s | 0 | 400 | 800 |1200| 1600 | 2000 | 2400|2800 | 3200
1072 x [NDs)/
mol L™
(i) [N2O5] T t & WeA i it
(i) ffsrar ¥ fog STE-amg it T FARTY
(iii) log [N5O5] T t & e AT Wi
(iv) Sfafsrar ¥ fag 3 frag = @2
(v) a1 fetias #it oA AR
(vi) k S TEEA QA AE-3G Ft A R T TR J (i) ¥ Q)
&l () [NOs) W& 93, ¢ & 7ea Wia T 1% A9 & 7 R

163|136 1.14 | 093 | 0.78 | 0.64 ] 0.53 { 0.43 | 0.35

0.815 x 102 M

[N,Og] x 102 M
o
)

2
(=]
'S
T T

1 j I | 1

i [d i i
400 800 1200 1600 2000 2400 2800 3200
E () ——>
(i) NJOg & TR |l = 1.63x 1072 M
1.63x 102
2
=0815x 1072 M
G-I HA = TG A FYR & T AT 5 NG TH = 1400's (SFTH)
(i) log [N2Os] T4 w#a $ 9 G F fog, FIH g log[NLOs] & A1
Eickachd
. W () | 0 | 400 | 800 | 1200 | 1600 | 2000 | 2400 | 2800 | 3200
P01 x 1672
‘ol L~ o
" log[NLOs] . |-1.79 | -1.87 | -1.94 | 2,03 | -2.11 | -2.19 | 2.28 | 2.37 | -2.46

WRT™NS Gl & T =

163 | 1.36 | 1.14 | 093 | 0.78 | 0.64 | 0.53 | 0.43 | 0.35
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log [N2Og] TN §9Y, t & Hed el T A% A @ m R
~1.804

-1.80
-2.00
-2.10
-2.20
-2.30
-2.40
-2.50

log [N;O5]

0400 800 7200 1600 2000 2400 2600 3200
. Th(S) ——>
(iv) 9 log[NOs) T FHE & Wed T® T A1) X1 2, ara: fufFHa wem
T At Bl 3 Fraw,
7 =k [NOs]
(v) ¥ 1 @i = = _K_ =246 (£ 1.79)_ - 067

" 2303 3200- 0 3200
-k  -067

2.303 3200
4 = 067x 2.303
3200
@ k=482x10"% s
(vi) E-ITG T, ¢ 4y2 =—°'293
0.693

=— 0% _1438s
4.82x 1074 57!

WY 16. Wom R F Afafear ¥ fg 3 feria 60 571 @1 fafiras A Sl
mm%%ﬁm@aﬁﬁmmm?

0,
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AR, (a-x)=%ﬂt’ﬂ k=60s""

R () ¥ IRT A D@ W,

_ 2.3031 log 2X16 _ 2.3031 log 16 = &031 log(2)*
60s a  60s” 60s”

_ 2303 2.303

605~ 605~
TG = 4.62x 102 s
W 17, e R i 28,1 96 -3 ael T 39 sy A 1 AR

FHaam ¥ WA W 1pg, PSr Faud B A s § sEwfia & wg sk
IYFET | G T 8 FHH 10 T T 60 T IR fhet W W@ Srwh?

t

x 4x 0.3010 = 4.62x 102 s

x4log2=

g AR f72a
K (@a—=x)
Bl TEANR, ty,=28.1yr; k= R0 L yr!
tyy2 281
e oIt afifrs & fag
2.303 a
t=—"—|
k (@a-x)
V| llf?c'1=1p,lg:t=10yr;ﬁimk:-gﬁﬁ;yr'1
‘ 28.1
2.303
<d, 10yr = x 28.1 yrlo
= 0603 . g(a—x)
a log a _ 10yrx0693 _ ;407

(@-x) 2.303x 28.1yr

28 _ = Antilog(0.107) = 1.279

@-x
@-x=—2_=UK9_¢7819,g
1.279 1.279
J@: 10 a4 9¥aR] 9= A1 =0.7819ug
RN AR a=1pgt =60yrau1k=°2'—291§yr"
\ 2.303 a

q 60 yr = I
0.693/28.1/yr~ @@-x
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a_ _(60yrx0.693/28.1yr"
(@a=-x 2.303

Y
=0.642

log

8 _ - Antilog0.642 = 4.385
(a-x)

37 60 I YT g9 WEAT =0.2280ug
T 18. Jwizy f&F wom ife = sifafrar & 99% siffsrar quf 3 & o o

90% SfafFar quf 21 F T e T AT A B
&l Y| afR a=100; @9 (a- x)=(100-99)=1
IffFm & 99% Tof B & fory wgew &g,
. 2.303, 100 _2.303 2 2.303x 2

t = log = T kil

N NN P

t%%::‘-_‘;'z ()
TR Il af} a=100,99 (a - x)= (100-90)=10
IfwfFm & 90% Tof M & fo wga W=y,

tgoc,‘-Tlog 0 p log 10 p ... (i)

T () D.EA (i) ¥ A2 W
toow _ 4603 "k _,

teox  k 2303

T I T8 ® 6 wem e A afwfrm A 99% afwfFm gl @R A o wwa 90%
st & gof @R ¥ R A wWa @ QR A R

W 19. T WO e 1 e F 30% fadew a3 F 40 e wm &1y
il T R

8T -+a=100..a - x=100-30=70 9 t =40min

_2303, a _ 2303, 100

k = —_
t (@-x) 40min 70
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2303, 10

40 7

_2.303 2.303

==""log 1.428 = x 0.1548
40 40

k =8.91x 1073 min™
) 0.693
Titye=—~ ¥
0.693
8.91x 1073 min~!

t1/2 =77.78 min

U9 20. 543 K 9 R THSAEANNT & 07 991 A9 § fawe & e

tyo= =77.78 min

IS W T T Ry AT i)
t® | plmoiHg)
0 35.0
360 54.0
720 63.0
BT (CH3);CHN==NCH (CHjz), (g) — Na(g) + CgH14 (9)
" T P 0
teTEg | PP P P
t TG UYEI $f <9 S (0y)= (0 = P)+ P+ =P + P
sierdt P=Pt =P

a=p;@-x=p - pIA () ¥ p B AF vEI W
@=-x=p = (P = p).ie. (@=X)=2p; - Pt
Iques AfHfRm Rfm wE R R o I ReRid k A e weR oM IR
THd &

a A (@a-x) & °4F @1 W
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() W1 360 s & T I RRRTE = ky
_ 2303, og (35atm)
(360s) ~ (70 - 54)atm
=_m log §
(360s) 16
2.303
(360 s)
_2.303x 0.33995
(360 s)
=217x 103 ™
(i) ¥ 720 s & qEEq I ReRiS =k,
_ 2.303 | (35 atm)
7205s) (70 - 63) atm
_2303 . 2.303x0.6990

= log 5
(720 s) (720 s)

=224% 103 s~

o QY A ReRT®, K (217 + 2.24) 1035
‘ 2

k=221x103s"!

U 21. R AMETH |, S0,Cl, % F4H FfE % 9 A R -7 At vt
Eq_

log 2.1875

80,Cla(g) — S04(g) + Cly(g)

Wi w4 e T@/atm
1, 0 05 .
2 100 06
sfufisar J it T FRIY 919 FF S 0.65 atm
& SO, Cla(g)— SO (g) + Cl2 (g)
R Pi 0 0
t T TEER pi-p P P

t WHY gEEN ol < AUl
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pPt=p —-pP+p+tp=p+p
¥:, RS A a=p
t WA YEER] s a-x=p -(P-p)
=P =Pt +p0
=2pi—
wem Bife it sffra & fog,
¥ R, k=230 105 2

a-x
ald(a-x) & 9 W& W
2303, Pi
t 2p - pr)
(@) ¥ fRaRi® (k) N T

WHIOR, p; = 0.5.atm; p; = 0.6 atm,
2,308 p;
N t gQM—PH
_.2303 | 05atm
(100s) ~ 0.4 atm
_2.303
(100 s)
_ 2303
(100's)
=223x 103!
(b) FfRfHa &1 9 MEI, 9 FA 9 065atm &l
Pso,cl, = 0.5- (0.65- 0.50)
= (1- 0.65)= 0.35 atm
k=223x10"3 s~
AT =k x pgo,0, = 2.23x 1073 s7")x (0.35 atm)
37 =78x 10" atm s

k=

log 1.25

x 0.0869

e 22. i Al W N0, ¥ araeres 3 fg 31 e = fg e ¥

T/°C: 0 20 40 60 80
10° x k/s™! 0.0787 | 1.70 25.7 178 2140

Ink W& 1/T & 94 UG Gifae 991 A T E, Tt T FRIQ 30°C 791 50°C |
9 feeiss St WNEd FIY
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BCl (a) logk T 1/7 & o0 T® Wiew & fow g9 sfiee) & A=l w9 §
raRT foraa
TK) 273 293 313 333 353
1T 0.003663 | 0.003413 | 0.003213 | 0.003003 | 0.002833
logk —-61040 | — 47696 | — 35900 | —2.7496 | - 1.6996

5
<

log k

.8
-5.2
-56
6.0
645
-6.81-

e (N
0.00303

=72 4 [ 4 (sl 1 A v \ 1
0.0027  0.0029 0.0031 0.0033 0.0035 0.0037

1T o
log kT 1/T & TEA WFH
(b) ITE A FIEA W 2T D Sl HYA &l
-2.4 -E,

T 000047 2303R

-1
B Sl (Eq)= 2.4x 2.303x 8.314 J mol
0.00047

= 97875 J mol™
= 97.875 kJ mol™’

(c) v g 5

log k =logA - _Ea
2.303 RT
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D y=mx+c W AN I R, Ifd T§ IA@US WU A @l &

TR 2l

logA = y-3i&1 3 logk 31&1 WR 3 TUS H A

I3 UIF, A = Antilog 6.2 = 1585000

2303RT )T

Iogk=[—i)l+logA

=(-1+72)

=62 [yo-y1=—1-(7.2)]

= 1.585x 10% collisions s~!

A =1.585x 108 collisions s~

(d) T% & IF=HTT gIRT 7 FGdiP k H1 A4 SN HRA 8l

TK) T WE A logk & .. kA
303 0.003300 - 4% 6.31x 102 g~!
323 0.003086 -28 1.585x 1073 s~

W 23. 546 K A9 W SEQFEA % SqET ¥ a1 feeish 2.418 x 1070 571 B
fE |iERAW S 179.9 kd/mol & T Yot U 1 JH T 22

Tl IR fiaRv & IENR,

Ea

logk=logA- —&
£ 2 2.303RT

WITER , k =2.418% 10> s7;
E, =1799kJ mol™" & 179900 J mol ™’
R=8314JK ' mol™

T=

546K

logA =logk + Eq

2.303RT

=log 2.418 x 10°s™")

179900 J mol ™"

2.303x (8.314 JK~mol~") x 546 K

=- 46184 + 17.21
= 12,5916

A = Antilog 12.5916

A=39x102 5!
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Wo 24, fFat afufFam A - QR & T £=20x102s7! 31 ARk A
YRS [FRKAT 1.0 mol L & & 100 s F TG FHS! WIZaT -1 T SWCH?

T W dife afdfban & forg,
£ 22303, (Al

k [A]
a log Al _ kxt
[A] 2303
THITER, k=20x 10257,
t =100s;
[Alp=1.0mol L™ =1.0M
o og Ao _ (2.0x 102 s7)x (100 5) — 0.8684

[A] 2.303
% = Antilog 0.8684 = 7.3858

(A=Al - UM__o435M
773858 7.3858

[A]= 0.135M

U 25. Ichig AreAy & GhiE &l TS d wee | fases wam fife &
Sfafirar #1 3a sfafiear it FE-Ag 3.0 9 1 8 U WG TR F TR I
foramn sfwr a=m?

B WM aife Jfdfea & forg,

ty2 (B0h)

e ‘e 2.303 | [&]]Q

3d: g % kxt
[A] 2303

(Al _0.693_ (8h)

Al 3h 2303

=0.8024
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[E“T];’ = Antilog 0.8024 = 6.345

(A= Al
6.345

™
=____=01576 M ~[Aly=1M
6.345 14l ]

3d: 8 GO 915 GH N 91 A1 = 01576 M

WY 26. TRSFET F fawe fre Wt % FTER A &1 E, F W0
FITY & = (45x 101 571) ¢ ~ 28000K/T

T IR TR & IR,

k= Ae~Ea/RT 0
o 3ifHel & AR
k= (5% 10"5~")g=28000K/T ..(ii)
2 TR A T R W
E, _—28000K
E—

E, = (28000 K) x R
= (28000 K)x (8.314 K~'J mol™")
=232792 J mol™! '
E,=232.792 kJ"' mol™

WEH 27. H,0, % W0 FfE ¥ forere 3 ft qeltantor gr for o &
logk=14.34-125x10* K /T

3 e & foe £, 9 TR RN fRaR 9w ) 39 sfafear 9 sig-amg

256 firre arit?

B (a) wfFgu i, £, B A
IR FRFROT &6 ITAR
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Kk = Ae~Ea/RT

E ,
a logk=logA- ——2__ i
98 =108 S5 AT 0
4
TEAIGAR, log k = 14.3%% ...(i)
{HI wiERell g wRY W®
_E, 125x10°K
2.303RT T

E,=1.25x 10* K x 2.303x 8.314 (J K~' mol™")
=2393x 10* J mol™
=2393kJ mol™
(b) ImaYaE a9 N AU IR 470 = 256 min.

WM Ffe aififra & fow
v 0693 _ 0.693 _ 0.693
ty2 (256 min) 256x 60 s

: =451x10°s™"
IRRfASE e & JTER
logk = 14.34—

1.25x 10‘1
T

4
log (4.51x1075) = 14.34 E?;‘_ﬂ

4
- 435 = 14,34~ ‘25+‘°

104
..__._“25;‘ 107 _14.34 + 4.35 = 18.69

4
T=‘1.25x 10° _ 669 K
18.69

W9 28. 10°C T W A & 3¢ ¥ fawes & fu & FI WA 4.6x10% 571 aun
TR0 T 60 kd mol~! B T W9 W £ 1 WM 1.5 x 10% 571 T2

T IR fERY & IR,
lo ka_ _Ea yTo-Ty
ky 2303R TiT;

FEIER, ky= 45x 10%7%; ko = 1.5x 10%™" ;T =10°C =283 K
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e,

15x10° _  (6000J mol™)

45x10° 2303x (8.314Jmol™") | 2837, )

log 3.333 = 3133.62[ 12.=283
2837,

0.5288 _ T, —283
313362 2837,
0.5288x283 _ T, — 283

3133.62 T,
_283 _ 004776
>
Ty= 283 _ 283
1-0.04776 0.95224
T =297.19K

= (297.19=273.0) = 24.19°C

9 = 24.19°C

W9H 29. 298 K A9 W W9H HifE %t SIfafshan & 10% Yof 87 1 T99 308 K A9
W 25% Afufea qof 8 & o0 59 FET el AR A AR 4x 10071 A A
318 K T4 W k 91 E,, <t IUHT SIS

&1 (a) widau i (E;) B o

M%W%ﬁ?,k:z‘:‘:‘—mlog%’

298 K 1R, k1=&::ﬁ3.|ogm

308K W, kp = 239 10g 120

()
.. (i)



IR Rigra & AR
ko__Ea  B-T
ki 2303R TiT,
E, [308-208]
2.303 R | 298 x 308

_0.4361x 2.303x (8.314 J moI")x 298 x 308
10

log2.73 =

Ea

E, = 76640 Jmol ™"
= 76.640 kJ mol™
(b) A RIS (k) I TOAT
IR THFRI & JTAR

E.
log k =logA - a
9 & 2.303RT

-1
log k'=log (4 x 1010) 1\ 76640 J mg)l :
. 2.303x(8.314 Jmol™'K™") x (318 K)

log k = 10.6021 - 12.5870
=— 1.9849
KIGH k = Antilog (— 1.9849)
= Antilog (2.0151) =1.035x 1072 s~
W9 30. @9 293 K VA 313 K 0 & 1 W et sffsrar <1 9 AR T &

1 21 38 SAffran & e Fieger ot 51 10T FE W ge IR R TR R
A9 F WY IRafia T an

&l g witeRT & IFER,

|,:,gk_?_= Es |T2-Tq|.
ki 2303R|[TyxT,

YN, [T =293K; T, = 313K; T, - T{ =20K]

0g? = E, .20
1 2.303x (8314 Jmol"' K-1)  293x 313
0.6021= Eq 20

= X
2.303x(8.314Jmol™")  293x 313
g, = 06021 2.3O3x2?).314x 293x 313 | 1 _ eo863.J mol!

E, = 52.863 kJ mol~’
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