Chemical Kinetics

ST AT SerTiaeh!

Multiple choice questions 6. The ro!e of catalyst is to change .
a)  gives energy b) enthalpy of reaction
agﬁm‘qgﬂ: ¢) activationenergy  d) equilibrium constant
Plot shown below between concentration and 1 A forue! gaa ¥ 38R &I YfaeT aidl &
time twhich of the given order is shown by the @ fisaHat by 3rfufesar &1 S
graph: o  afeegor Hait d & fRRe
7. The increase in concentration of the reactants
) Slope = -k leads to change in
(@0 a)  AH b)  collision energy
c)  activationenergy  d) equilibrium constant
t— 3 UPRS & Higdl 963 W fead ufadT aar ¢
a)  Firstorder b) second oder a)  AH by camr IgRI
c)  Zero order d) none o afeega i d) I RRE
a U I b fedg®ife
o A d  PISTEN 8. In the presence of catalyst, the heat evolved or
absorbed during the reaction is:
2. Radioactive disintegration is an example of a)  increases
a)  Zero order b)  first order b)  decreases
c¢)  second order d) third order o  unchanged
fEaY pieea YEaafdar g 3emeroT @ d)  may increase or decrease
a  FADIC b UYH BIfC .
SN ARES Tere $1 Ut § B ot AT T @ AT
ST & I UE0T 3T &
3. Unit of rate constant for first order reaction is: a) dedls
"un Sife 31Mfpar $ fAy anm fRRi® 1 qme aan by  HeTE
e o  YRad9 T8l
a)  Moll*s? (b) S* d Sl IHardarge ft gears
¢ molLS? (d) none of these
9. Threshold energy is equal to
4. Hydrolysis of ethyl acetate is a reaction of a) activation energy
CH_COOCH, +H,0 -# CH_COOH + C,H,OH b)  Activation energy - energy of molecules
a)  zero order b)  pseudo first order c)  Activation energy+ energy of molecules
c)  second order (d)  third order d)  None of these
$uTs Ufiee o1 FAdiy faueq, uss sfufeman 2: e Tt % aRraR AT @
a  ADIC b) B3 YYH HIfc SRR S——
o fdmaie @ qAEDI b AfHTUT Fs1t - 37073 BT FHrsil
5.  Rate of which reaction increases with tempera- o AT HT + T[T BT 3571
ture? d  TAHAPIETE
a)  exothermic reaction
b) endothermic reaction 10. For an endothermic reaction, the minimum
o any of the above amount of activation energy will be:
4 none of these a) Lessthan zero
b)  Equalto AH
feet wapm 3 31fHfEaT 1 o2 ard A agan & c¢)  Lessthan AH
a)  IWgdY HAfEfhar b BTN 3rfufesar & More than AH
o sABE o ST A DE A AH ore than
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Us HURI o s fAp s A afsaa 35em: 15, Name of the factors which affect the rate of reac-
a  YIAPH b  AHP HAM tion?
O AHAPH O AHR HED Pt 1 RS AT & 4 By B
Answer of MCQ | Ans: concentration, temperature, catalyst, light and
surface area of reactants.
1 34|56 7|[8]f9]10 . .
c bl b lclclbolclcla HicdT, dTY, 3AR®, YHIRT Ud HHDBRD Bl AdE bl
Very Short answer type questions: .
16.  Define rate constant.
3fel o7g 3°T U : .
AT fRRi® &Y ufeua &1
11 Calculate the half life of a first order reaction Ans:  The rate constaqt is the rate of reaction, vsfhen'the
whose rate constant is 200 S? molar concentration of each of the reactants is unity.
T ife 31ffEar o s1ef 31g i ¥ swwr an a’”f *RID ﬁg”m'am' il %‘lﬁg‘a AP HHPRD BT
feRi® 2005 &2 el TS '
Ans:  Half life period of a first order reaction is, 17.  What is the unit of rate constant for a zero order
_ 0693 reaction?
127 .
0k693 [ P 31fEaT & Ty a1 FaRi® &1 ame a1 &
260 s 03461075 Ans:  molL?S?
g pIfe AT H7 a7et 3y, 18.  Define elementary reaction.
urafies 31fufesar & afvnfia &2
t = M: 0693 =0346x10 S . . . . .
2 k 200s - Ans:  The reaction which takes place in a single step is
called an elementary reaction.
12 For aseaction, A + B —. Product, the rate law is given T 31T 31 U € w9 & T T 2
by r = k[A] 2 [BI>. What is the order of reaction? '
fosY arfvfrar & forw , A+ B — Saure, oW fam fean N,(@+0,(g —>»  2NO(qg).
ar 8, a1 =k[A]1 2 [BF  aifufssan &1 @ife Fam &2
Ans: Order of reaction,(3TTHTShaT T BHITE) SHORT VERY TYPE QUESTIONS:
) GLERKREES
=3 +2=5/2
13.  Define rate of reaction ? 19.  Forareaction,
37ferfesaT &1 A Y afvuTiea &9 2N,0, —>  4NO, + O, . Express the rate of
Ans: The change in concentration of any one of the reaction in terms of time and concentration.
reactants or, products per unit time is called rate of
reaction. U 3ifufeear,
AR 1 3TE H F el U o1 ufd sobrs v 2N,0,—) 4NO,+0,
Afear # ufvad o1 AT ol a1 wed ©.
14.  Write the rate equation for the reaction &9 s1fufesar & fofy 31ffesar o1 am aerfy.
Ans: g%e:_l dE}O;:l dNoj] _d[OJ
2A+B—> 2 A4 de ot
If the rate of reaction is zero. 20. Write difference between order and molecularity
am of a reaction.
! ' stfufesar &1 HIfe ga 3nfoasmar § 31aw fa.
Ans: Order of reaction:
2A+B H (o8 . . .
It is an experimental quantity and cannot be
R m ?Fa’ﬂﬁaﬂl% Ca|cu|ated.
Ans: Rate (AT = k[A]° [B]° .
It can be fractional as well as zero.
=k
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It is applicable to elementary as well as complex 22. Derive an expression to calculate time required
reactions. for completion of zero order reaction.
Molecularity of reaction: A Y 31ff aitgufmffﬁ'ﬂ S -
It can be calculated by simply adding the molecules U HTeh eI Y.
of the slowest step.
. Ans: For Zero order reaction,
It is always a whole number.
K = [R1, - [RI te [R1, - [R]
It is applicable only for elementary reactions. t ’ K
3rfofepar 1 @ife: for completion of reaction, [R] =0
& Uch UTAIfTIeh AT & {57 TurET 6l fosar 511 Aapdr o R0
. - k
TE Ueh [90e FT o1 €1 HebelT 8ATY- 8- ATy L 1. R]
t=—=0
. . k
g YTdfies a1 sifee e 31fafeansil & fau 3ugad
3 IR BIfe Affshar & forg,
s1fufesar &1 3nfamar: k- [RL,-RI  _ [RI,[RI
- t T k
S UM fodT ST AhaT &
afafhar gui g, 81 [R1=0
T8 BHRMT qUT HATH &A1 8. Rl -0 o
top O
k
I8 et UTAHD 37fThaT & foy € 3ugeri &. R]
t=—=0
k
21.  Define pseudo first order reaction and give an example. » . .
23. Distinguish between rate of reaction and rate
Write the rate equation for the same. constant.
B yan Hife sfuafear o afvnfia & aur saer 3rfufehar o1 a7 ga a1 fRRi® ¥ 3Tar we &Y
U 3CTeX0T & ATY 8 $HSBT AT HHIHR0T fad. Ans: Rate of reaction:
Ans: A reaction which is of higher order but follows the Rate of reaction is the change in concentration of a
. N . . . reactants Or products in unit time.
first order kinetics under special conditions is called
a pseudo first order reaction. It depends upon the molar concentration of the
reactions.
Example: acidic hydrolysis of ethyl acetate Unitis mol L time™.
CH,COOC_H, +H,0 £, CH,COOH + C,H.OH Rate constant:
o It is the rate of reaction when molar concentration
The rate law expression is of each of reactants is unity.
Rate = k[CH,COOC,H,] It doesn't depends upon the concentration of the
reactants.
The concentration of H,0 is so large and it hardly It unit is depends upon the order of reaction.
undergoes any change. 3FITRaT BT AT
U AT 3tfafesar s 3= @ife &1 &1d gu +t faviy T8 3ABRB IT 3TE & SH1S Ty 1 Ficar § ufad=
Rk & BT gaH P BT 1! BT U FHT &, g
3 B3 YT dife 3BT Hed 8. g8 HABRS & AR Aigdl IR (R Har 8.
3CTeR0T, g A mol L time™.
CH,COOC_H, +H.0 —, CH.COOH + C,H,OH T FRRTS:
g U AMHTehar T a1 8 51d 31MABRD! BT AiedT &l
CURER LR Gy Y M ShT8 ([UH ).
T = k[CH,COOC H,] I8 HDBRD B Hicedl R FHHR TE dar &
T8, 3Te1 o1 HigeT el AT & 57 URadT TE e E ST HIAD AT T Bl W PR B E.
HE{T-12 RHTIT ATH) —— FHEIRA. — yea IF-Hg-3R [as e Rawor & (2024)

=)



24. Inareaction 2A —— > Products. The concentration
of A decreases from 0.5 mol L* to 0.4 mol L* in 10
minutes. Calculate the rate of reaction during this
interval?

U HfAfRaT &, 24— 3TE . A ST HigaT 10 fiFe
7 0.5 mol L* | 0.4 mol L* 8 SITAT 30 WY 31avTed
stfufesar &1 am FTa &%

Ans:  Given; At=10 min
Rate of reaction = Rate of disappearance of A
__1 AI[Al

2 At
__1 (0.4-0.5)

2 10
Rate of reaction = 0.005 mol L*min™
TTATHYAT BT AT = A BT &1 81 b1 AT
__1 AI[A]

2 At
__1 (04-05)

2 10
=0.005 molL™min™

LONG ANSWER TYPE QUESTIONS:
& 309 U

25. Thermal decomposition of HCOOH is a first order
reaction with rate constant of 2.4x103 s at a cer-
tain temperature. Calculate how Long it take for
three -fourth of initial quantity to decompose.
fRR 99 W} HCOOH &1 ardla 31qued yun @ife
wfufear & Sraer an fRRI®S 24x10% TARfU®
IGUT BT i THATE 3Tq8eT H 7 THY 1 MUTT &Y.

Ans: For first order reaction,

HET-12 AT TTH)

(o 2303 Log (Al
k (Al

Given,

k=24x107s", [Al=[A], - [A],

_ A,
A
t="?
Substituting there values, we get
_.2303 A

o

“24x10° (Al
4
230
=239 g4
24x10°
=238 o602
24x10°7
t=5777 sec

2303 (A,
= (0]

yor BIfe afifpar & forg, Tk 9

2303 A,

T 24x107 (Al
4
230
1=239 | 0g4
24x10°7
2
1=239  yoe021
24x10°73
t=577.7 sec
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