Chemical Kinetics

R TATATI aerTTfereh)

Multiple choice questions 6. The ro!e of catalyst is to change
a)  gives energy b) enthalpy of reaction
SgfadedIa s o activationenergy  d) equilibrium constant
Plot shown below between concentration and T A ! aaa ¥ 38R® & YfieT et #
time twhich of the given order is shown by the @ firsq s by 3TfufemaT o1 e
graph: o  afegor i d G fRRiS
7. The increase in concentration of the reactants
1 leads to change in
(3=x) a) AH b) collision energy
c¢)  activationenergy  d) equilibrium constant
t= USRS & HAigdT 3¢ U foead ufiadT arar 2
a)  First order b) second oder a)  AH by g HGhd
c)  Zero order d) none o gfeega st d I RRie
a  UYHDIC by fEdlg®ife
o AP d) PISTE 8. In the presence of catalyst, the heat evolved or
absorbed during the reaction is:
Radioactive disintegration is an example of a)  increases
a)  Zeroorder b) first order b)  decreases
¢)  second order d) third order o  unchanged
fea pfeea Wearafdar g 3ereroT & d)  may increase or decrease
a  LIADIC by  UYHBIC .
o %fghﬁ% o gHEBR 38R &1 3ufafa § s Wt sfufesar 3w &1 s
T & IT UEOT HT &:
3. Unit of rate constant for first order reaction is: a) dedlie
wum Pife 3ifufear & fAy an fRRie &1 aEs Far by Hear?
g o  uRad= T8l
a)  MollLS? (b) S* d  ¥¢ Y gl d gt ue off IhdT &
¢ mol'LS? (d) none of these
o. Threshold energy is equal to
4. Hydrolysis of ethyl acetate is a reaction of a)  activation energy
CH,COOC,H, +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
¢ second order (d) third order d)  None of these
$uTsd Ufiee &1 sy faues, uas 3ifufsar eitee 5if b U e d
a @I b) B YYH HIfe SRR —
) ey pife d Fj?ilq ®HIfe .
‘ ) by AfBYOT Fsif - 33T BT Tt
5. Rate of which reaction increases with tempera- o AfehyuT H3if + 30 AT &1 3571
ture? ¢ FHADE T
a)  exothermic reaction
b) endothermic reaction 10. For an endothermic reaction, the minimum
o  any of the above amount of activation energy will be:
d  none of these a)  Lessthan zero
b) Equalto AH
fou upR & o dTR T AT TGar & O Less than AH
a)  3wmady 3tfafeear b HwRN 3rfafeear & More than AH
o g ABE A d ST AP A AE ore than
PHET-12 FHTI JATH) = FWEIRA. — ye IF-7g-3R Traw Aeed AaRor &7 (2024)

12}



Us HuRI siffars fAusad e afeaT 33fem: 15, Name of the factors which affect the rate of reac-
a  YLAADH b)  AHS FHMH tion?
O AHAPH d AHR 3TED B w1 SRS 3T & 37 B wnfad o #
Answer of MCQ | Ans: concentration, temperature, catalyst, light and
surface area of reactants.
1 | 2|3 (4|56 7|89 ]10 ' ‘
c b bl clclblclcld HicdT, U, 3R, UBIRT Td HHDBRD Bl AdE DI
Very Short answer type questions: .
16. Define rate constant.
3fd o7 W 9y . .
T fRi® &1 afurfia &
11.  Calculate the half life of a first order reaction Ans:  The rate constar-lt is the rate of reaction, vyhen.the
whose rate constant is 200 S? molar concentration of each of the reactants is unity.
uym Hife ifufeear &1 31ef 3g S BY sEPT AN aﬂf RRID HATDY W%’Iﬁg‘“ T HHPRD T
f&Ri® 2005 &2 AT b HI $bTS :
Ans:  Half life period of a first order reaction is, 17. What is the unit of rate constant for a zero order
¢ 0693 reaction?
1/2 o
Ok693 [ P 31ffEsar & fAg an fRRis o o Fa1 &
zo.o = 03461075 Ans:  molL*S?
IS EE=] aﬁ'% Sjlﬁm'l' G2l Sjl'gj' aﬂ—ﬂ, 18. Define elementary reaction.
urafie stfufesar & afrarfia &2
t =0693_ 0693 _ .6 1025
V2 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 3R 51 U & w29 A T g 3
by r = k[Al ¥2 [BI>. What is the order of reaction? '
fosiy arfforar & forw , A+ B — Sare, oW form fean N,(@) + O (g —>»  2NO(g).
T 8, 9 = k[A] V2 [BP affhan &1 dife @ar 87
Ans: Order of reaction,(FTfHfeT BT BIfe) SHORT VERY TYPE QUESTIONS:
. oI 3T U3
=< +2=5/2
2
13.  Define rate of reaction ? 19.  Forareaction,
31f¥rfepar & AT B ufvarfira &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 31fafeear,
PR a7 31 ¥ J foxlt U o1 Ufd sob1s wHg 2N,0, —) 4NO,+0,
Ficar o ufvad ot 31ffesar 1 am Hed &,
14.  Write the rate equation for the reaction &4 tfafesar & fay stfufesar &1 am ey
Ans: Rate_ _1 dE\'zO;_l dﬂ\‘og d[OJ
@M 2T dt 2 dt T dt
2A+B—> (, 2
If the rate of reaction is zero. 20. Write diff.erence between order and molecularity
am of a reaction.
’ s1fufesaT &1 Hife ga 3nfTamar & 3rar fa.
Ans: Order of reaction:
2A+B—>» (, : . .
It is an experimental quantity and cannot be
3R 31fufear s Hife 1 8 calculated.
Ans:  Rate (9T = k[A]" [B° .
It can be fractional as well as zero.
=k
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21.

Ans:

HET-12 RHTYA /MATHA)

It is applicable to elementary as well as complex
reactions.

Molecularity of reaction:

It can be calculated by simply adding the molecules
of the slowest step.

It is always a whole number.

It is applicable only for elementary reactions.
s1fufesar &1 sife:

I8 Ueb UTgITTeh ATAT & {5 Mor=1 787 fopar 11 Hebell
g8 U 3 T oY €1 FepdT 21 8- |1y 1 L.

ge YTy Ut sifee ST 31fafeharsit & fau 3uge
g

31fufesaT &1 31TfOadar:

2 UM fSHaT 31T AhT 8.

g8 &N quf IATH eI 8.

g Bhad Udfies 3rfHfosar & foig € 3uga &

Define pseudo first order reaction and give an example.

Write the rate equation for the same.

v gy &ife 31fufear & afvvurfia &3 aur saer
Uh 3STeIUT & AT €1 SHHT AT FH BT fdi .

A reaction which is of higher order but follows the
first order kinetics under special conditions is called

a pseudo first order reaction.

Example: acidic hydrolysis of ethyl acetate
CH,COOCH, +H,0 -#> CH,COOH + C,H,OH
The rate law expression is

Rate = k[CH,COOC_H,]

The concentration of H,0 is so large and it hardly

undergoes any change.

U 0T 3fHfesar it 3w @ifc &1 81d U ot fadi
ufRfRifa & o1 g Hife &1 ) BT ITd" BT ¢,
3 BT yyy Hife 3fHfpar Hea &.

3CTERT,

CH,COOC,H, +H,0 —#% CH,COOH + C,H,OH
ar o g,

d = K[CH,COOC H,]

T&l, STl T TGl 98 e o 51 Ufvadd I8! 8rar 2.

22.

Ans:

23.

Ans:

(14 )

Derive an expression to calculate time required

for completion of zero order reaction.

A Hife 3rfuferar & qof 81 & & 3maas a0 &1
For Zero order reaction,

[R], - [R] _R,-[RI

K= —5—, K

t

for completion of reaction, [R] = 0

[R], -0
t= K
[R],
t= K
YR BiIfS AMTHAT & oIy,
[R,-[RI IRl ~[R]
K= T ) t= 7'(

afAfshar got 2, 31d: [R1=o0
[R], -0

Tk

_ IRl
k

t

t

Distinguish between rate of reaction and rate
constant.

37f¥rfemaT 1 AT Ud T fRRTS H 3707 TE &
Rate of reaction:

Rate of reaction is the change in concentration of a
reactants Or products in unit time.

It depends upon the molar concentration of the
reactions.

Unit is mol L time™
Rate constant:

It is the rate of reaction when molar concentration
of each of reactants is unity.

It doesn’t depends upon the concentration of the
reactants.

It unit is depends upon the order of reaction.
31fufesar o1 a:
g‘s’ YBRS I 3TE & gble IHY | Aledr ¥ uRkad—

g 3TUBRD b AR Tigar IR R a=ar &

sOHTAES mol L time™.
an RIS :

g Uop 31fUfepar o1 9 & 579 31fUbRe! o1 JigdT o1
T ShT8 (UH B,

T8 31T BRD b Figar R 7R 78 axar &
STRT U 3fHfRar & Hife IR ik wear &
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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 AT &, 24— ITE . A BT Higl 10 fiFe
7 0.5 mol L* } 0.4 mol L* 81 ITT 83 HHY 3TavTor A
srfufesar &1 anm sra H3?

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

2 At
__1 (0.4-0.5)

2 10
Rate of reaction = 0.005 mol L*min*
3TTHTYT BT AT = A ST &R 814 T AT
-_1AIA

2 At
__1 (0.4-05)

2 10
=0.005 molL'min™.

LONG ANSWER TYPE QUESTIONS:
& 3T Uy

25. Thermal decomposition of HCOOH is a first order
reaction with rate constant of 2.4x1073 s* at a cer-
tain temperature. Calculate how Long it take for
three -fourth of initial quantity to decompose.
f&R 919 W HCOOH &1 ATdT 37gEred yuH &ife
fufsear & Gt an RIS 24x10%* BARMAS
HigoT &1 17 TtuTs 3Tqere ¥ o1 |0 H1 T0TT 6.

Ans: For first order reaction,

HET-12 RHTYA /MATHA)

2303 (A,
= Log
k [A]

t

Given,

k=24x103%s",[Al=[A]l -% (Al
= %
A
t="7

Substituting there values, we get

2, A
_2303 | [A],

" 24x10°7 (Al
4
230
=239 g4
24x10°7
2,
=239y 06021
24x10°
t=5777 sec

2303 (A,

oM P e & fog, Tk 9

_2303 1A

o

24x10° Al
4
230
1=2393 | 0g4
24x10 73
- 2393 06021
24x10°73
t=5777 sec
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