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UTdhA-

G qA—TfdISr” Wifde THET BT MERA o a2 | 39 e & orta fafve
Affparell don 99 W RN SR&I & U9E &I A ST AdhdT 8 39 A & Ahadiydd
eI & uvarq oy, fafr=r sifdfraren @ <=, ifaforamet @) @ife den wamafys ga—faa!
P IR H S GHd T, AMWEHAT BT BIfe qT BIf BT MR T q0i9 B Fha ©, FHRI]
dorr faftr=1 siffifebarer @1 ax o X @& Rygrl &1 w1 9| BR Wed €, Al Bl R,
Jfifspar e, s a9 den s ogurdl fhar | &) Gacuamell &I o8] R a9sl Adhd
g, afferar a1 faare dom o fadie & gaifdad a7 ard SRGI &1 999 &R Fad &, 39
TR TR T FERIR BT ' B G @ |

g GRADI 59 AT H IUANT Bl aTell T FheddIAd (theory) TAT YRR ARATAT BT APATTT
Bl B | IAF S @l &R & A1 ISR 3 1 € | Udd Sifie & oaR) T & o H Wil ke
@ AN (miscellancous) I (solved) SaTERV & §U €, Sl 39 AR BT W1 Hhed131 & STIIANT
BT WL BT B |

faenfeiat &1 derme & 9 ®, fh ydd faemelt 59 it g1 fhd STrervl &l 319y ue T ISt U BRe
s afd e &l sl dRg 99s™ H Aeg fHer |

( RIS qA-Tfad] & Fl uedl I H=A7 )
(i) oI # SSTERN B W oo 08
(i) ST JETERUN B AT .o 15
oI L B o ORI 23
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1. A® 9 Tfaa)

Hifge aE @1 g8 wmer Rd e

afafsparetl @ &), SH@ fharfafr qem Sad!

gIIfad BRA Il BIRBI oI Agdl, drg, <19,

IARG B SURART fe &1 reqy= fohar e ¢,

e g TfddT BTl B |

IFARFAT B R B MR R NG srfafosar &1

fot 9 |El | dier S ¢

A. fa—frg a1 arcaftre sfyafesar @ -

(@) ¥ rfafpard sa+t g &t 8 f5 o &
forameR®! &1 fAemar Sirar © srfafsear awg=
SIS

(b) ¥ gEIa: s Affeard gt 8 qor a9
g1 fagveT & fpar 2 & €

BT :

e fhaTeR® Seilg faoas #  gwem
AATH el § UR W & 3 HArd dall
P SURART & BRUT 59 UHR B AfFfhar
afy frg a1 areafdre s 2

39 UeR @ fafsparett &1 97 g BT @
3ra: g9 SIfHfhar v &1 feriRor edwa grar
21 arfifpar € -
eg. (a) Ag*(aq) + NO;™ (aq) + H*(aq) + CI~(aq)
—— AgCl (s) + Na* (aq) + Cl(aq)
(b) Na*(aq) + OH~(aq) + H*(aq) + Cl~(aq)
—— H,0 (/) + Na* (aq) + CI~ (aq)
B. afa—a—< afifearg : -
J Affpard et A< fa @ ' ® fo
MBI AT URadd 89 H AT dd 0=
HEFl AT ST €
37 rffeparall &1 9 ST A< BT © o
g AfAfHar a7 w1 gk ff s HfeT
BT 2 |
I srfifparg st 8 -
(i) @’ TR S AT
(i) &Y ofs vRice U WR argAvSH I H,S

CARCISIE DI

2H2 + 02 Room temperature 2H20
c o+ 02 Room temperature C02
co + 2H2 Room temperature CH3OH

C. #wegy wfaa sffeame: —

PR P 99 R I JfAFHATT Aey qoIr 7T
I AT G BT 2 3T SHBT AeqIT
RIS g TS F fear S Fadar 2

A fafpary sftrear snfvas yafa @1
2
W\ 2H,0, — 2H,0 + O,
2N,0, ——> 2N,0, + O,
CH,COOC,H, + NaOH —— CH,COONa
+ C,H.OH
CioHp04 + HO —— CgHy 04
+ CgHq,046
NO, + CO ——» NO + CO,
2FeCl; (aq) + SnCl, —— 2FeCl, (aq)
+38nCl, (aq)
AT AIfSIH sffRicie & AT FllT UefrH
URHTHCE &1 faRSIHRT |

1.1 IOTAfTS g9 TfadT &1 SUAT AT HEA

(a) faRre uRRerforal & srfafeamen & a1 @1
foerfvor fooar o1 e 21
(b) srfforar @1 fopanfafyr sma o= #

. frfepar 9

fopar dRPT AT fharholl BT Fredr § BIF Tl
gRadd dem gRadd d o 99T & AU Bl
AT &1 97 PeEd 2 |

Total change in concentration
of reactants /products
Change in time (in sec.)

Rate of reaction =

A——— 3dIg P

t = 0, URMI®H a 0
t=t99g UTard (a — x) X
Affpar &1 a1 = i%

JEl o+ (+) forg goriar € & Sure &) Arvsar 98
B & 1 w9 (-) foe gutar ® 5 fhaere
P AEl Ue BT B |

31

IS DI AT

(2202/121p)

fraTPR® B A=l
T (AHUS)

RNIDIEE AR RIGE]



JfAHAT BT AT hAaTPRDT B AsdT & IT Afhd sfifpar 471 wr smenfRa
ased on

SH ® AU Bidl © |

dx
- _ 34ql.1
s (a —x)

dx

i K(a - x)

JEf K = 977 fradis

gl 'K' = fafdre aifdfpar foradie deordar @ afe

fepaThRPl & Afhd TIHT BT HIH SHIS 2 |
2.1 ffpar &1 areefre dT

ford faf¥re eror 9R Sififhar &1 a7 ATcerfore o

FHEATIT & S 9% D U (Aade) AE W FAd

BT 7 |

Conc. o
Time >
A. At e affear @ wu & srfrfear
T I7 : —
o arfafsar & ford —
m,A +m,B + ...—> n,P +n,Q + n;R+ ...
srfafopar &1 97 Sar1.2

1 d[A] __ 1 dB] _1 dP]_1 dQ]

m, dt _m2 dt n; dt n, dt

S N, + 3H, —— 2NH,
R = —dN,] _ 1 d[H] _ 1 diNH;]
dt 3 dt 2 dt
2.2.affear 3w AW (Rate law): —
(a) If¥fHaT &1 977 fhaThe a1 SIS BT ATl
@ FATUTA BT 7 |

(b) & I\ YIRS ®U W Ut A9 | I
% ug gR1 fRYegor fear Smar g

(c) a9 | <1 g fufhar & geua el fhan .
ST 6T, 39 dad YA gRT & feilRa farar
ST AhdT 2

(d) I fH BT AR AR TAHGROTATT
FHIHIOT H AEl gl g |

(e) I8 39 wwul ifafprar & el wiefie a1
arsar R R T8 B ddar ¥

() TT 39 JHHIT & AP fhaTdRE I I
R iR 98 B FHar 2
HTAT mA + nB —— 3G

R« [A]™ [B]"

=1 arferfopar 300 K ok #g—1 &1l 2 |
280,(9) + O, (9) ——> 2S03(9)

el SO, & fHor ®1 ax @M 0, & &N !
N e g gefed gid § —

A[Op] _ 1 A[SOg]
W-"ax ='2  a
A[O,]  A[SOgq]
B-"a T a
A[O,] _ 1 A[SO4]
©O-="x% =72 a
(D) STH & ®I3 &I IR [A]
afifrar &1 37 = —% A[SA?z] = A[EZ]
. 1 A[SOg3]
T2 At

37T O, &1 BN &1 &Y SO, o (v &l &= ¥ 7=
YehR AT & —
AlO,] _ 1 A[SOg]
TooAt 20 At

2N,04(g) —> 4NO, (g) + O,(q), AAfHAT &
fy; s6 dHvs H NO, &I wrw=dl 2.4 x 1072
At ol 93 SRl & @ NO, & fior @1 &%
T N,Og & o« 811 @1 &X 8l —

(A)2 x 103 AT ofi.-1 o1, 4 x 103 A
1 A

(B) 4 x 103 \1f ofi.-1 do~', 2 x 1073 Ared
1A A

(C)2 x 103 AT ofi.-1 o', 2 x 103 A
1 A

(D) 379 & ®Is &) (STIR. B)
_ 1 AN,Og]
Ffafhar &1 e- = > T At
_ 1ANO,]
T4 At

P NO, STE € fd: $Hdhl WHIt = 0 WX
ATl I B0 |

AINO
. NO, & & & ) %,% -
2
24 X610 = 4 x 1073 mol lit.”" sec™’
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_ _ 1 AINO,] _ 4x107°
ard: STfAfehar &1 & = 2 A - 2
mol lit.~? sec™® = 1 x 1073 mol lit-'sec™".
© N,O, & @ 8F & )

AIN,O5]

T=2x31f¢rf?n—mao‘réw

2 x 1 x 102 mol lit.”" sec™!
2 x 102 mol lit.”! sec™.

31,3 A + 2B —— 6C + 2D, 3fifspar #

23

d[A
I ¥99 t = 0 N URMIS an_% ,
d[B
26x102m¥o", g At=0W —% Eal
A BT —
(A)8.5 x 1072 m sec™!
(B) 2.5 x 102 m sec™"
(C) 5.2 x 1072 m sec™!
(D) 7.5 x 1072 m sec™! (STIR. C)

faferar & Sa & f5 A®T U WA B ® ol

A A fopar BT € ora: B &1 Avsdl H &A1
'A' B |reEar § BH A I BN

9B, [SA]

dt dt

2 x 26 x 102

52 x 102 m sec™!

37 ReRied &1 AT : —
o= srfafopar o9 © -

aA + bB = Product

r = K[A]M [B]"
Mol _ . [Mol]” Mol]"
lit. sec. lit. lit.
Mol {Mol}mm
- = K|—/—
lit. sec. lit.

K =mol 1= (M+n) j(m+n)—1 5001
K =mol =N Jit" =1 gec

T_h,n = ffafoear & dife

3. RfpAT B AT B YHTFAT B a1l PRSP

(a) FPaT@R®T &1 ATV<ar: -
fopaThR®T B ATsdl e AfFfhar &
I F FAGURN BRI & AT A=l g AT
e R HAS Ifufpar &1 a7 Y 9gar g
gedl ® |
fopAaThR®T B ATGdl o SIfAfBAT BT I

(b) fPaTPRST &1 YT dATHA : -

IS & | gfg @ 91 fharerel iR 983
AT I VB TIBR DI &X Fdl B forad
ffopar &1 9 ) gedr 2

(c) STU® 31 Sufkerfa: -

SARE AMABFAT 9T B T Id & oAfeA
ATRITGRAT Bl YATAd &8l HRd & Fdifd 3N
AT gy g srfaforanen @ Aforaer St
THE ®Y W Hed! ©

SAYE D 3faer: —

() <™t o & 9w R SARG
IEfe wu | Rafid vEar g ofed
Afad 3y 9ad AHdl B |
S KCIO, & faered # & MnO,, &1
g fhar SIrar € fes srfafshar &1 e
W MnO, Iof U # WY g=ar 2 |

(i) SWR® T W Afafhar &1 uReT TET BHRar
g, U8 dad IIfafear a7 &1 ger a1 € |

(iii) SRS Y rcg=a f A Y fdfear o
P gg™ H AEISG 'R T

(v) SSR® Irfafohar & AregraRen Rerid o7 wifad
& BT, DI ATRITARAT STeal YTl HRA |
WEIAT HRal % |

V) SIS frarhe # yaHfT & 7 geodr ¢ |

(vi) SERG fHdl afead frareRs o Sl &t
TEl geadr & ord: I8 folt o srfdforar @t
Nferd SIS TE 9T AT |

(vii) SR B foparfafdr &7 a1 arfde fafdre B 2
T MATHAT BT ISRS 31 rfAfhar &l IURT
&l B bl ¢ |

(d) iR 9&H1eT A1 faBRT &1 gHE : —

B3 rffepard =T 9 fafexon grT Ay
FY A R AT S IS gRT 98 ATl
2| 39 UBR B MAHARN BT UbTer s
rfAfrard wEd 2 |
S — GBI AU, B!, g fUfeT,
UHTI AR AIATT i

H, + Cl, —"9" 2HCl
faferor soif ag fARed oot uem o=l & S
AR AfATHAT BT MY S B |

RNIDIEE AR RIGE]



4,

4.1

sffpar a1 dife

SrfArfopar 97 IHeReT ¥ fhareRel &1 Asdl &
ard & AT BT T R fifehar &1 o AR wRar
2 srfifhar @) dife @dgd 21

affrar & wife = afafpar a1 FHreERor H
|ArEdl B °Tdl BT AR
xA + yB —— YMUIQ
Fffpar a7 FREMER, &R = [A]X [B)Y , 3
g AfAfpar Bife
[n=x~+y]
STef x ATy el fshal dR&I & dd # rfaforar
Pife 21
(a) afe fafepan, rfafear feanfafs & wa & &
TS A ffhar wife &1 feiRer e oW
ug ¥ fHar mer g
2A + 3B —> A,B,
A + B —> AB ()
AB + B, —— AB,(¥W=)
AB, + A ——> AB, (i)
T8 Fd Afafrar FIfe <1 & SRR
(b) 3AfAfspaT ®HI BIfS e[, FMHD, THD AT
Ui Y W9a B |
geri dife Jfdfepar @ -
STq AT BT &R fhaT dREG B Yhd Al
7g R R w2
S™ (@) H0, — H,0 + %20,
(b) A —> S
(c) = Xfear wfpa rfafpamy
IYAIS :
H,O, H*, OH~ der aMmfére Ar=mail &1 47 feriRor
ug # wfwfera =& fear e 2
SRY (1) CH,COOC,H, — CH,COOH + C,H.OH
BIfe = 1 r = K [CH;COOC,H,]
(2) 2A (3f¥r@) + B —> S

PIfe = 1 r = K [B]
(3) 2N,O, ——> 4NO, + O,
PIfe = 1 r = K [N,O]
(4) 2C,0, — 2Cl, + 70,
PIfe = 1 r= K [CL,0,]

(5) (CH3);” C—Cl+ OH — (CH,),C-OH +CI-
PIfe = 1 r = K [(CHy), C - CI]

. e dife fifear I frraare &1

HHEATd
K = (sec)™ An = 1

. oo ife afifear & fod 3w fFrraars

fore arffeen & ford

A — TdIQ
t=20 a 0
t¥9g 919 (a — x) X
TEl, ‘a A D YRS ATEar T (a — x) A
Pt AHT 9T5 B AEEAT ' fAfd X AT
Iare § gRafida & | o 999 't uvErd
JAMATHAT B IR

dx
a oC (a—x)
dx
i P K(a - x)
dx
ar @-x - K .dt

tN{iCM AHIHRUT BT FHIDB AT PR U

dx
j(a_x) = [K.dt

—logg (@a—x) =Kt +C
at, t =0, x=0
C =-log, a
‘C’ BT A9 & R
—log, (@a—x)= Kt — log, a
logg @ —logg (a—x) =Kt

a
logg @a-x - Kt
2.303 a

K = I

t %910 (a-x)

2.303 a
K 0910 (a-x)

. FTHI GEATHO :

t @I log (afx)a% B I CIIRSC]

T B 2
39 UT% BT o

T _2.303
t Slope ==

log a/(a— T

rAfTS FeAafaa)



log(a — x) @ 99 (t) & H UTH & forw A. 37 faare &1 9Ee -

2.303 a K=moll ~An |ith—1 gec
K 19910 (a-x) n=2 K =mol™" lit. sec™
9 303 STef n= IfAfrar o dIfe ®
= T llog,, a—log,, (a - x)] B. a7 fouai® &) oM -
K 2A —— JdIg
[loga—-log(a—x)1= 555t A+B —— 3dQ
2.303 .
(i) <9 'A'TAT'B' B A=Al GAM ol AT B |
R A + B —— 3dQ
orlog(a—x)= t+loga
o ) 2.303 9 t=0 a a a
t=t (a-x) (a—x) X
B & K AB
| \ L [Al [B]
%T = K, [a-x][a-X]
= % =K, [a 2
a - el=x
t—> QU AHIBROT BT AHAGAT HIA W -
graph between dx
| - .t - _
og (a—X) vs j[a_x]z = Kt
| -K
slope = S5 ana _
2.303 G “Kt+C
D. 9o &ife sIfifpar & g g d1a &1 at é=0/ ; x=0
=1/a
PrefRor s - t=t,;x= — Srfad FH@ROT F 'C' FT A I W -
’ 2
PR B |
_2.303 a (a-x) a
b = — log ( a)
a-= 1 X
2 K = 1
L= 2.303I a 2 t (a(a—x)]
1727 Tk 9%52
1 X
2.303 t = _(
[log 2 = 0.3010]
2.303 C. UTHII YXRIAIHROT : —
K
t eI P A UTE -
¢ = 0693 (a-x)
1/2 K
v BIfe AMHAT &1 31 Y FIel fhaTdRS 1
B AT A Wad © 1
4.2 fadra wife arfrfipan : - &=
2 : t —
399 JAMATHAT B T BT FERT T7 FhAarhRDT BT Arvsd o = K
% uRads R R w=ar 8.~ e a1di &1 IrT <1 awr_ 2 oam
BT R | 9N CH,CHO —— CH, + CO FHRIT SCD (+)

CH,COOH + C,H,OH
—— CH,COOC,H, + H,0
S,0472 + 2I- ——> 280,72 + |,




D. fgda sife siffrar &1 arg sMg—a1a &1 C.

ferfzor @ -
a
t=t, W x =2
a
ST I
12 Kz ax(a—g)
2
1
b = w5
Ksa

feg<iia Pife aifdfa &1 org JMM—aTdl foharaRe®

4.3 3 ife AfAfHAT (Zero order reaction) : —

FfAfFITY Red! R Aradr ) iR 81 el €
R fohaTRe! &1 FadT 99 & A1l rgRafid
& B, I Hife ey dEard 2 |

SR () H, + Cl, St oHC
(i) BT FTE R HI BT faror g,
(iii) THYSH TAT S © Ay SrfHfhar

A. 37 fAIdie &1 wTATE : —

_ mole
lit. sec.

AFATHAT I BT 7S = AT Idid B ASD J41.5
B. 37 faai®d &1 woET -

o srfifohan & ford
A —— JdIq
t=0 a 0
dx
- = o
at KAl
d gol.
X -k
dt
dx = K.dt
I AHTHAT BT AAGAT BRI WX
fax = [K.dt
x =Kt +C
at t =0;x=0
cC=0

AfAfHT @ R (@) fhareR®! &) Arv=ar | wds aril 2 |

I dife afifpar &1 g —smy—ard &1
frerizor ;-

— - — a
At t - t1/2, X = E

_ a
b = %

3G —3MTG—PTel [ehATDHIRDI BT TRMATeH =l

AT BT 2 |

P AT R R B=ar 2 afifpar a1 dife ux amenlRa
1 based on
Yy = 7
a 0N o\ k)
Se4 N,O, @ faued &1 yom &ifc X s

6.2 x 10~* dxve-1 2 qI g9 fyued &1
STE—IMY—Tel ABvE # BRT —

(A) 1117.74 08 (B) 117.74 Tave
(C)1177.74 s (D) &1 &l

(STR. A)
H O © b gom ife aifafhar & fory
0.693
b = T
0.693
= 1117.74 ddvs

b2 = 6.2x10%

30° C i} CCl, # faera uarel & fered &
G —ATY—HTel 2.5 99 2| 10 TvC 91 faper=m
verel g9 Afe uerel @1 URMMe 9R

160 gm & —
(A) 20 gm (B) 30gm
(C) 40 gm (D) 10 gm
(STR. D)
€AYl BT AT
Total time
= Time of one half life period
=10 _y,
2.5

B9 WA © b ‘n’ Eg—ATg—PIal drg g9l
HTAT (12" x RS JE=T
(1/2y* x 160

160

- 2x2x2x2 = 10 gm

rAfTS FeAafaa)



3<l.6

3ql.7

TP YoH dife rfafpar S AleRk faeas &
s Bl 2| 8 fiafe 20 dave @t g
AT M/100. gt Bt § | srfaforar & o
frIdics &1 ToET BRI —

A) 46 x 1073 sec

B) 16.6 x 1073 sec™"

C) 24.6 x 1073 sec™

D) 40.6 x 1073 sec™’ (STR. A)

o

Izl a =01M

(
(
(
(

L 0.01 M
a—x—100 = .

8 fafe 20 dovs
500 ddTS
gyeH dife Affhar T eRor § 719 @9 W)

(. 2303 a
- t °9 3°x

—
1

2.303 0.1
= 500 '°9 0.01

_ 2303
=~ 500 99

4.606

= o x

1000
= 46 x 103 sec”!

87.5% ~fsar wfoha ugrel @71 40 fafve # fages
BIar © df uaref @1 Ag-org a&l © —
(A) 13.58 fafie (B) 135.8 fafe
(C) 1358 fafe (D) ®Ig =&l
(STR. A)
[T A B K BT feriRor
_2.303 a
K= t 199 3x
2.303 a
= 40 "9 a_0.875a
2.303 a
= 40 99 0.125a
2.303
= 20 log 8
= 0.051 min~!
0693
b = Tk
0693
= m = 13.58 fifse

3q1.8 T fhareRel ga fgdia @ife @1 srffear
TA® fhATeRS BT 0.1 m Al ¥ & Bl
21500 d@vs # I8 20% Yof el 2 ar 60%
gof g4 # fhar w9 e —

(A) 5000 dHvs (B) 3000 davs
(C) 2000 d®vs (D) 4000 dBvs
(STIR. B)
—_ 1 X
Bol. K, = 1 x —

W9 a=0.1% d 20% gof 89 W 'X' &1 A
URfeG Arsdr @ A9 (a = 1) BT 20% 11T
ie.a = 0.1

ﬂxm—ooz
100 T

1 0.02 1
K2 = 500 * 01(01-002) = 300

60% gof &9 & ford,

X =

X = m x 0.1 = 0.06
1 0.06

Ky = 1 % 01(0.1-0.06)
1 1 0.06

200 t ¢ 0.1(0.1-0.06)
a1 t = 3000 sec.

5. Irfiforar sife &1 fHerfvor

51 gaefad a7 e & gfovemus fafyr
() uT fafr ATHed 9T AHNHROT H a, x qATt
% A= |zl &1 UA dR Fhdl @ |
(i) K®r 7 feiRa @=a € qon fafi=t a, x qen

te wdl & 9 e (@) exd 2
(i) T K BT 79 ReR & 1 YART &Y TS AHHROT
21 srfafesar @1 dife 8 2
(v) afs a1 fhaTeRe FAF Aok dradl © &
ar g T B FHeR e g -
2.303 a
= ¢ 090 (@a-x)

g Hife rfafhar & fory

rAfTS FeAafaa)



5.2 3rg 3y fafer:

Ig Ay BacT S FHY AN BRI & O T = dbact
Tdhel ATEdl & g H Wad BT © |
tp < @~ "
typ = k'al "
log ty, = logk'+ (1—-n)loga
log t,,, T log a @ Hed T dgb Wl T H UTe BIell
2 foraaT ¥ (1-n) 2|
WU & FeiRer gRT 89 $Ife n 91 &R Fahd |
Iafe fAfr=r |rsdr wR o/ oMy & T8 &,

-1

1 (t2)1 _ (a_zjn
a2"’1 " (t2)2 a
logg (t42)1 — 10944 (t1/2)2

= (n—1) [log,q @, — log,, a1

logqo(ty2)1 — (t2)2
(logyp @, —logyp aq)

1
(ty0) ¢ 77 (tyy0)
a4

5.3 1% 1g fafer (Graphical method) :

g fafYy S R W emenRa ® R & o
T E |

I (a—x) dAT ¢ & A UTH AN Y@ & ol
afafopar verm dife &1 T

gfe @—x qorr t e 7eg Tt el Xm & SrfAfhar
fgcia ife @1 & |

afe (@—x)? ATt He2 UTth AT T @ Al SAfAfhar
T aife &1 |

Wwﬁﬁﬁam't'a%maﬂw
e Y W & a1 rffoear nd @ife a1 8RfY

5.4 dqI9c—g8I% Iddba- fafer: —

39 fafr & uxe fohar aR& & A< & afafhar sife
ST P ST | -

At & ford
pA+ @B — 3dTg
< g 2—’: = k [AP [B]Y
gfe 'B' & sl &I ReR @1 War & ar =1 97

fraie k' = k [B]9 :%=k'[A]P

(&), =
dt/, =k A" =Ry

dx o
i az=k1[A2] =R,
R _[A]
Ry " | A,
R, A,
log,q R—2=Plog A_2

Ry A -
log R, T log A, P g T TAT ek

At Y # ¥ -P gad g 2 |

6. AV[HTIAT AT JATOTfdebdl

(a) oI e srfifshar # SuRerd gal diel a1
URHATY] AT I IT 9] AT feharepl wefiar a1
AT I AT B 310] H&IAT BEerdr 8 | AT
Aol AT AT H SURerT el fehardpRE
3TTRHT @1 HRAT Pl 370] AT HE & |
SEHEBUIR
NH,NO, —— N, + 2H,0 (T 377] A&IT)
NO + O, —— NO, + O, (fg. 319 ¥
2NO + 0, —— 2NO, (P 319 <)

(b) AT BT SoHRRIAT B! AT TR, FOMAD AT
arquries &l &1 el 2 |

(c) siffspar @ e fearfafyr & g &
ST 2

3
SA, + 5 By — AB,

wl 2A—— A,— fg 3@
1
el Ay + SBy—>AB — 21 s

wlil AB + B, —— AB, —f§ a&
ATARA—gaTord rfifpar :
g sfafrary R fwfrar dife v wafs
ST 2 T 37N Bl © |
eg. 2N,0; —— 4NO, + O,
BIfe = 1
U] AT = 2




6.1 3] HEdr a1 AAfHAT Pife § =R

S.No.

Molecularity Order of Reaction

1

It is the number of
molecules of
reactants
concentration
terms taking part in
elementary step of

It is sum of power
raised on the rate
expression

a reaction.

2 Molecularity is a Order of a reaction
theoretical value is an experiment
and is derived from |value derived from
mechanism rate expression

3 Molecularity can Order of a reaction
neither be zero nor [can be zero
fraction fractional for integer.

4 It is a assigned for |Order of a reaction
each step of may have negative
mechanism value.
separately.

5 It is a assigned for |lt is as signed for
each step of overall reaction.
mechanism
separately.

6 It is independent of |It depends upon

pressure and
temperature

pressure and
temperature.

7. af¥fpar 4w & g
7.1 9ug fugra: -

A.

gug Agfa(z): -
forarery srpell & #eg ufa dAdvs ufd s&rs

AT FHEl B H=T B HeE IMIfT FEd 2|

1
Z = E 162 Uy, (N*)2

STEl 6 = CFh BT AN

8RT
u,, = 3Fd 97 = Y

N* = Uiy SIS I H 3TLail &l |

[8RT
Zo M o Z « T

Il Heg MR (Z) A aH (T) & A &
FAGUT BT 8 SFfd O # gig & ey fharery
379] T S T gl & | RO Wy a5

(Z2) W IR FEAT W gl B |

gHTdl GHg (Effective Collisions) : —
fpareY 3rogall & g P1 98 Wug ol Sdle
H WO BIAT ® 99T WU FHEdrdl R |

7.2

(a) Soif 3raxIg (Energy barrier) : —
foparpRY a19] & forg ofawad 98 <JAdH Sl
ST S S H 98 & ford ifard § St
IR FEARN & | T8 agcll SHoll HI Syl
21

Energy of reactants

Reaction

(b) 3rf¥fa=arr sraxer (Orientation barrier) : —

Foft AR YT HRA b oI 3rmavas 7y
frarery Jupell & yuTdl §EE S T 9w
g AT YRET 99 dled & ol JATaedss i
A= ARy HEATH B |

|afeaer S RIgTd (Activation Energy Theory)
T SFAHAT & T BN & for b Ra & o1
BT YT F THYIT T~ MMITD I & | 5 bRl
H 9 R 9 cam NEal Sotl, te [i¥ead ey
Solt (il Soll) & TH AT I Bl ®, SIS Bl
forfor el B

BT Sl DI UL HH Holl Jad URIT BT IbRI A
IATE Tl 9994 & | 39T 31f Ig BT & b fharera
TAT AT B T Yeb Froll fARIED Bl & | .

59 Rl & Sarel & uRafdad 89 9 ugat R
PHRAT AP BIAT & | §9 AR BT TR B B oy
3MaTAD: HT L3 BT TSt HoIt gRT &1 S 2 |

—

3 7y Energy of

o activation

c L-N_ N .

w A Energy evolved in
the reaction

Products (Ea)
Progress of reaction ——

fharaRel o irad Rerfast St 9 a1fdres faeaw
arfaRad Suf, S & fhareR®! T Sdrel @ 9k
ol JTARIEH BT IR B ¥, haThR®! BT Fef a9
@ oIy Ue &1 Il & Afhaor Sl dgand 2 |
aferor SHott

= [¢8ell Soll] — [haThR®T BT 3ivTd Seil]
Ea = Eth - Ereactant

e srfAfpamsn & frw : Afbgor ot foreg g1t 2|
i) arfdfeparan & foru : Afpaor Soif 9= gl 2 |

rAfTS FeAafaa)



(b) Afsha el AT AHHOT JA¥AT —

T IS AMBAT & <R BB 978 <ed
qAT B I8 T I9d & | g6l B <A b [y
SOl B ATIeIHAT Bl ®, SEfd gl B
fomfor § Sorf o gy 21 99

H-H

Reactants  Activated complex

BTSN oI SMATSIA &1 AfAfhaT & ggso
ARNSTES 71 H, T4 T 377 IS glor MRS |
WS PRAT 8 Al H-H T 1 - [ 979 <& qn
H-19% 999 Y% 8 O & |

gy H gl @1 gedAT g9l BIaT § qel
gafely =1 @ ol Ifeac d& ugay dd
el 2 |

gAd UL ol HH BF ol § Riif g
foafor &1 gpH g9 B ST 8 deT erd:
ST BIgSIvE ATAISES §9dl & | Sfease
Sl (S8l Hol)H TR IS &1 =

9. SF—3Jurdl fopam =T qerm < /a s &

Jdx
'fo' Rate Law Law of Mass action
It is an

1 |experimentally
observed law.

It is a theoretical law.

It depends on the
concentration terms
on which the rate of
reaction actually
depends eg. for the
reaction,
aA+bB -
Products
Rate law,

Rate = k[A]™ [B]"

It is based upon the
stoichiometry of the
equation eg. for the
reaction,

aA + b B » Product
Rate = k[A]? [B]°

(A) AR wfi@ezor

10. 371 fSadi®e &1 Y9fad B diel PRE

HHAVT SALRAT IT Alhd Fhel Bl © |

8. Jrf¥fspar 3w o 4 ReRid H I=ax

S.No.

Rate of reaction

Reaction rate constant

1

Rate of reaction is
called as the change
in concentration of
the reactant or
product per unit time

Rate constant is the
proportionality constant
in the rate law equation.
When molar
concentration of
reactants is taken as
unity, its value is equal
to rate of reaction

2 [Rate of reaction Since it is
varies with proportionality constant
concentration of the [for a particular reaction,
reactant it is independent of the

concentration of the
reactant.

3 [Rate of reaction Rate constant value
increases with also varies directly with
increase in the temperature.
temperature

4 |The units of rate of |The units of reaction

reaction is mole
litre™" time™’

rate constant depends
upon the order of
reaction l.e. its unit
differs according to
order to reaction.

7 fadie § 9oHE & 91 uRadq iR
THIBROT §RT ST STl & |

k = Ae—Ea/RT

=loge A— ==

log, k RT

Ea
logsg k =log1oA~ 5 303 RT

&l APl AgRT IO ded © | 9T ATd E,
JIRFIRT IRTHIEX (parameters) HETT ¢ |
Ol T—>oo, k=Ae®=A

T (fig.) log. k T (%] P AT Uh AXA T
=

rAfTS FeAafaa)



_Ea
el = 2303R
s E, =2303 xR x @
(B) OTY &T YHIG : —
() 5@ AH = 0
log K, = log K,

K, = K, 97 fardis & ®1g aRada =&l

(i) ST§ AH > 0 I8 ey fvfhar
So, T, >T,
log K, > log K,
K, > K,
STl Srfferar § dU g™ W 9T
foradie &1 w9+ ggdr R

(ii)S/9, AH < 0 g8 Somedy sififpar € |

(b) AT eI (Temperature coefficient) : —

©)

10°C & 3=<R & & =1 faR¥re a7 i
® IR I dY ON% HET ol 2 |

. _ Kat(t+10°C) _
e = Tatec

K35"C
K25"C
JAferpeR srfAfhamall & ford aru I[onies &1 A4
2 g7 3 YT BIdT & 3fid 10°C 919§ WX

HfATHIT BT A &1 AT AT A YA 9@ STl
g

IUAYd BT YHIG : —

Y IcHD IURD AT 97 Bl 9¢1 Td ©
Safh RUMCHS SUND I &l TSl ad B |

rAfTS FeAafaa)



go dfed Sarsxvl

JE11  SEAECIVE UeRifass e gyer faufed S<cr.3  fafpar 3A - Sare & foru, g U T {6 gfe
BT © - A AT IR AT 9T SR A S1ffhar @1
N,O5 — 2NO, + % O, ST B ST © | STfTehar &l pIfe T I a1 |

d[N,O
afe - [N20s] _ K [N,O4] (A)1 (B) 2
dt (C)2 (D)3 IR [B]
dINO -
[NO,] = K" [NZOS] gol. qT =k [Wfﬁ]n
d([j(t) ] Ife [fhardR®d] =a;rate =r,
d—t2 = k" [N,Og] Ife [fhardR®] = 4a ; rate = 2r,
- n
k', K" oI K™ & 9o F&=el aaiail = , =k [4§]
r, = k [4a]
A E - E _ K B kl2 _ ku _ km
kll —_— = -
(C) 2k| = kll = 2k|l| (D) kl = ? = 2k||l 2 4
STR. [D] 1
ga.RA W uRad @ fag =32
—dNOs] _ 1 dNO,] _ , dlOo]
dt 2 dt dt J&L.4 TP UM DI o AMATHAT 50% o7 811 4 69.3
AT X W e ol 8 1 80% YT &I # faraT | <R ITT |
1
or 2kl = kll = 4k|ll (C) 150-97 E (D)O g
IR, [A]

Jqr.2 Irffesar 2A + B —» 2C + 3D § C @1 AT=dl
_ i 0693 0693
# gRad= 1.0 mol litre—"' sec—"=iTa fbar AT | gdl. = = 593
fAfspar a7 BT AT B | V2 '

(A) 0.05 mol litre™!. sec™! _ 2303 100
(B) 0.01 mol. litre™! sec™’ now k = —— log -~
(C) 0.5 mol litre™" sec™ 2303
D) &g 81 ¥TIR L= )
EC]) teow = g3 X 69-3 109 5
1 d[A] @ _ 1 dc] 1 d[D] tae, = 160.97 minute
2 dt  dt 2 dt 3 dt
srffepar &1 T a5 3fffhar 2N,0,5 — 4NO, + O, &I |r=al H 5
d[C] L HHUE # 20 x 1073 mol litre™! &1 gfg i 21
gt~ 1.0 mol litre™ sec” NO, @ 32 &I & di B! TVMT BRI | .
dA] _ dC] _ N (A) 2 x 1023 mol litre—" sec—!
at - at - 10 moliitre sec (B) 4 x 10—3 mol litre—"! sec—"
g dBl - 1 dC] 1 (C) 1 x 103 mol litre —! sec™"
Hl=- - — = - - x1 :
2 dt 2 (D) ®Is &I STR.[B]
= - 0.5 mol litre™" sec™"! g, NO, @ &=dT ¥ gfE =20 x 1073 mol litre—";
dD] 3 dC] 3 foram a1 999 =5 sec
& —=—- — = 7 x1
= 1.5 mol litre—" sec™" <. NO, & SuRerd &I &1 97 = Ve
_ 1 dc] 3
M=o _ 20x10
1 =4 x 10—3 mol I?tre—1 sec™!
9T = > x 1= 05 mol litre—"! sec—!
RNIDIEE AR RIGE]



a6 2N,05(g) — 4NO, (g) + O, (g) 3iffhar & for,

IaT.8  2NO (g)+Hy(g) —— N,O(g) + H,0 (g), 900K

NO, &I A=l 6 HdHvs # 2.4 x 1072 HieT ofl~ wR rfafrar # = 7 U B 2
gg ST 2 @I NO, & a1 d2IT N,Og & faeres
Bl R FT BRI — Initial pressure | Initial pressure|
(A) 4 x 1073 Aret N1 Fapvs-T, of NO (atm) | of H, (atm) ate
2% 10 Hel &l Jeprs 0.15 0.40 0.02
x 10-3 -1 Jpre-
(B)jx 118_3 %’H F;E Steprat k 0.075 0.40 0.005
(C) 3 x 103 arer ?.,ﬁ.—1 JprsT, 0.150 0.02 0.10
3x 103 Hia oft~! v
ar srfwfepar 9 e g ife -
(D) ST | ®IS &I SR, [A] R 9 1A B
A .3
o e a4 1 ANOs] 1 ANO,] () Koo T
- 2. a4 A (B) ko, Py, I', 2
<{fdh, NO, IS 8 31t = 0 FHI UR S| A=l 2 2
qugﬁ—‘?ﬂ (C) k[PN02]2 [PH2]1, 1
: NO, & JTEd @l %,
L ANOJ _ 24x107 (D) kPRuo,* Py 10 STR. [A]
o At 6 . <9 B A< § 9 H wEer
=4 x10-* mol I:t-:;eo-‘] 3T = k[PN02 " [PH2]n
W:Waﬁa:ZTz 7 e wfieRoT # 7 ey W)
_3 () 0.02 = (0.15)™ [0.4]"
_ A0 it sec (i) 0.005 = (0.075)™ [0.4]"
(iii) 0.010 = (0.5)™ [0.2]"
= X -3 it+—1 -1
MRS Sl e )4 1) 29 5
AZ[NSO | ' 002 _ k[045]" [04]
gl === = 2 x ffbar ) @ 0005 ~ k[0.075]" [04]"
= 2 x 1 x 107 mol lit" sec™! o 4=br sm=2
- 2 x 10-3 mol lit-! sec-" FHIERT (i) B (iii) F WHT < W
002 _ K[015]" [04]"
STL7 30, — 20,, AT #, 0, @ AT &1 001 ~ k[015]" [0.2]"
0.04 Hret @it~ Ao~ & 1 O, & TGTIAT DI &X I 2=(2r ~on=1
PRI _ 2 1
(A) 0.04 et &1 Ao~ o = KFho, I Be]
(B) 0.08 #reT =f~! F0~! T dr B =2+1=3
(C) 0.10 |l -1 Fo-"
(D) 0.06 et -1 Ho~" SR, [p]  SoM9 A sififbar @ o oy et () &
4[0.] () H* + OH" > H,0 ty;, = 1072 sec.
31 _ _ _
¥ g T 004 A do (i) N, (aa) —22X 5 2NO, (g) + 1/2 0, (q)
o o R R, qwe 4 900 1.dIOs] t1/2 = 89 min.
3od 2 d (iii) CH3COOC,Hs (I) + H,O () —H—s
_dlG] _ 3 dIOs] _3 o4 CH3COOH (I) + C,H5OH (1)
a2 a2 t,, = 1000 days
= 0.06 mol lit-! sec". 12
RiGIRI B R LA



(iv) [Cr(H,0)]** + I (ag) — [Cr(H,0)5 12"
+ HyO (1)
t-|/2 = 2000 yr

DI 3MfATHAT BT 99T (a) e (b) A< (c) Areafis
=
(B) i, i, (i, iv)

(C) i, i, (iv, ii) (D)i, i, (v, i) S<T%. [A]

9412 A+B — ITg, IfAfhar &) e T &7 g3+

25°C R 1 3ffes <aT & —

T [A] [B] d [STg]dt
1 1.0 0.15 4.20 x 1078
2 2.0 0.15 8.40x 10°°
3 1.0 020 5.60 x 10°°
9T R =T R —

(A) KTA] (B)K[B]

T, 3TE MY AHY SIATHAT & T BT UG 2 | 3T MY (C) K [A] [B] (D) @IS &1 IR, [3]
|HY ST HH BN AMTHAT I 81 <iIel BT 37cT: A @ Frsal S B WA QT AT 98d
rfafera (i) <frar srfafehan 2 | erfafosar (iv) ww< qer SMAT ¥ B @ WAl 4/3 AT ¢ W B @
(i) <2 (i) Treafie rffpard € | T Y 4/3 T[T 9 ST B 31t sifAfhar <Mt A

TATB & T<d H JoF dife @ 8 ord: o fm
110 Yo Bife AMWHATA — IeUTe, Ha a0l (a—x) B = K [A] [B].
31T 60 fAfHe are 8 urdn v | uf fAf+e sidfsbar )
B ATA A D Hicll BT e § AAfbar b1 AT s $&TA3 N,O5 - N,O, + 202
IR | Afe g Ar=ar 0.1 Al o128 -
(A) 5.566 x 10-3 et <frex! fafre-! N,O & 27°C @Il 67°C W fdued @& forg v
(B)3.466X10_3‘:ﬁ3‘[3ﬁ3_\’ﬁ|ﬁ|—d fradie waer 3.50 x 105 dm 5 x 1073 & |
(C) 4.366 x 1037 efex- fafre- R I BT TOT BT —
(D) 3.466 x 10-3Ha1 eitex! fAfie-! SR, [D] (A) 14.8 k Cal/Mol (B) 24.8 k Cal/Mol
(C) 28.8 k Cal/Mol (D) 34.8 k Cal/Mol
2303 a 2303
gol. K= log = log 8 (STR.C)
t a-x 60
= 3.466 x 1072 min~" feam &
g k,=5x 1073, T, =67 + 273 =340 K
AR BT, o = K[A] k, =3.50 x 10—°, T, =27 + 273 = 300 K
— 3.466 x 18E2 x 0.1 R =2 x 1073 kcal mol~"! k'
= 3.466 x 10~ mole litre™! min™" ks E, {Tz—'ﬁ}
[o] —_— = X

3Ia1.11 NO AT H, 31 sifafsrar # arg Frdieor fasar T 9% T 2.303xR TiT2
f 500 mm W G BT Jed Mg s
(equi molecular mixture) 100 HHUS H 3MTelT g 2303 Io 5x107°
ST & | SN WA H YRS g9 250 mm, T 9 35x10°
Y fAfHaT 200 VTS H gae STl & AT rfafshan
1 PIfS ST BRI — E, |340-300
(A) 1 (B)2 = R | 340x300
(C)3 (D)4 IR,

[B] = 25 k Cal/Mol.
. t L 5 t_1 _ |:a_2j|n -1 ) |:p_2:|n1
g Dty a1 9%, T, b,
S8l pg = 500 mm, p, = 250 mm,
t; = 100 sec, t, = 200 sec.
T 200 ~ | 500
orn=2
i.e. afhaT @7 pIfe =2nd
RNIDIEE AR RIGE]



93a1.14 U SR 1fAfhar A—— B &) Afhaor ool 'A'

@ 17kJ ufar Arer 8 | ifAfohar & S 40 kJ B
g fAfhar & Afbaor Sl @ TOET B

(B—— A)—
(A) 60 kJ (B) 57 kJ
(C) 75 kJ (D) 90 kJ <R [B]

A—— B & ford
HfBr et (Eg)s = 17 kJ,

AH = — 40 kJ
w AH = (Ea)f_ (Ea)b
— 40 = 17 - (E,),

(E,)p = 40 + 17 = 57 kJ.

3Tr.15 U ST IfAfHATX — Y &1 AfhIor Hoff 175

kJ Hrer-1 qerr srfifhar @ ST 85kJ € Y — X

rf¥fshar &Y Afshaor St e BRI —
(A) 70 (B) 80
(C)90 (D)100
IR, [C]

AH =85kJ; (E) =175 kJ

" AH = (Ea)f_ (Ea)b

85 = 175 — (E,),

. (Ey), =175-85 = 90 kJ

rAfTS FeAafaa)



