UNIT -1V

(Chemical Kinetics)
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Rate of a reaction
1. Increases with increases in temperature
2. Decreases with increase in temperature
3. Depends on temperature
4. Does not depend on concentration
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Rate constant of a reaction depends on
1. Temperature
2. Mass
3. Weight
4. Catalyst
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Unit of rate of reaction is
1. Mole per litre
2. Mole per second
3. Mole per litre per second
4. Mole per litre * per second
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If the volume of the vessel is doubled for the reaction

2NO+0, — 2NO, the rate of reaction



1. Will become one fourth of the initial rate
2. Will become one eight of the initial rate

3. Will become fourth ones the initial
4,

Will become to eight times the initial rate
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Which of the following graph represents zero order reaction.
1. 2. 3. 4. None of these
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The order of radioactive disintegration is
1. First order
2. Second order
3. Third order
4. Zero order
T UH BIfC Bl AMTHAT BT 3fg YDl 15 e 2| 30 e # fba
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1. 75 %
2. 80 %
3. 95 %
4. 100 %
Half life period of a first order reaction is 15 min. How much of the reaction

will be complete in 30 min.

1. 75 %
2. 80 %
3. 5%
4. 100 %
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dink =Ea dlnk =Ea dink =Ea dlnk =Ea
dt RT dt RT?  dt RT? dt RT

Which of the following represents Arrhenius equation.
dink =Ea  dlnk =Ea dink =Ea dink =Ea

d¢ RT dt RT*> dt RT® dt RT
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Excessive increase in rate of reaction on increase in temperature is due to
1. Increase in total number of collision
2. Increase in number of activated molecules
3. Decrease in activation energy
4. Decrease in length of mean tree path
Very Short Answer Question (1 Marks)

sffera— sAfAfhard € ?

What are very show reactions.

JIMATHAT & 9T UR A9 BT FIT J1G Il & |

What is the effect of temperature on rate of reaction.

IR P B JAMAfHAT BT TH ISR < |

Give an example of zero order reaction.

&TeH YT DIfC Bl AMWATHAT BT Yb IQTERT § |

Give an example of first order reaction.

fgda @ife @ forg a1 Rerfe &1 7156 ford |

Write down the unit of rate constant for a second order reaction.

T BIfe @1 AMAfHAT & oIy 31g el & g ford |

Write down the formula for half life period of a first order reaction.

MBI X — Y I DI Bl 2| $AD 9T FHIBRIT Bl ol |

The reaction X —>Y is a zero order reaction. Write down the rate equation

for it.

T Ot srfafhar & S el Soil aon Afha ol § fhder a9 ffde siar
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For a chemical reaction which has higher value : thresh hold energy or
activation energy.

MfABRDT & 9 BdTell SFhII Sl IATE g1 & FIT haddl 2 |

What is the name of the collision, which leads to formation of product.

diceHd ReRTd &1 A R 2 |
What is the value of Boltzman constant.
Short Answer Question (2 Marks)
) fow @ g ford?
What is a rate law ?
STATHAT BT B F FIT T & 2 I&ERT G |

What do you understand by order of reaction ? Give example.

NS IfATHaT BT JwIfad & dTel dR®I BT ford |
Write down the factors which affect a chemical reaction.
3TMWTEHAT Y 3MMOGhdT FaT & ? S&TERY & A1 quie o |
What is molecularity of a reaction ? Describe with example.
SIfed AMTHATT T 8 7 IaTexvl |fgd ford |

What is a complex reaction ? Describe with example.

T B B JMAfHAT B 31g MY AT DN |

Find out the half life period of a zero order reaction.

JAAFHAT a A—» b B+C & I Bl ] HRA fo1g G fordd |

Write down the formula for the rate of the reaction

aA—>bB+C
JIfAfHAT & 97 T 9 ReRie # R qan |
Write down the difference between rate of a reaction and rate constant.
el arfwfeham a1 Afshaor Sof | a1 U 2|
What do you understand by activation energy of a reaction ?
el vom ®Ife @1 AMAfFaT 1 TR ReRid 2 Min &1 1 SHDT I MY
ST Y|
The rate constant of a first order reaction is 2 min. Find out its half life

period.
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What are primary and complex reactions ? Explain.

JIWATHAT A + H,0 — B & T, I (A) © S

1. 3ffvaaar 2. BIfe &1 FEiRer & |

For the reaction A + HHO — B rate is (A). Find out its 1. Molecularity
2. Order of reaction.

JAAFHAT BT AT TR T 8 ? BT MUROT HY a1 SIar ©

What is average rate of reaction ? How it determined.

g &7 97 ReRid IR FIT 9919 ISl 2 |

What is the effect of temperature on rate constant ?

T AMHAT A+B ——» IATE & oI 9T 79 r=k [A]” [B]* & dT 3rMAfshar
@ P w17 ?

For a reaction A+B—> Product the rate of law is r=k [A]” [B]> What is
the order of reaction.

Short Answer Question (3 Marks)
faf=1 Pife & SIffhar & 97T TAT JIABRS BT A=l & 419 ATeg Eid

Write down the relation between concentration of reaction and different

order of reactions.

g H 293K ¥ 313K T ghg b1 WR [ AMfhar &1 o1 @R oI B/
ST 2 | 39 IAfhar & forw afehgor Swil &1 7orm & |

The rate of a reaction increases four times when temperature is increased

from 293 K to 313 K. Find out the activation energy for this reaction.
e rfwfrar @ forg aforgor ot &1 719 3 21 IfT 280K W &R Rerid
BT AM 1.6 x 10 ° 81 @ 300 K R &R ReRid & A &I TUMET N |

Activation energy for a reaction is zero. If the rate constant is 1.6 x 10 © at
280 K, Find out the rate constant at 300 K.
T arffehar @1 AfhITT Hofl 3R Tgell Jpoll | IR ford |

Write down the difference between Activation Energy and Threshold

Energy of a reaction.
JAAFHAT BT BIfC AT ANVTHAT H TR WK TN |

Discuss the difference molecularit and order of a reaction.
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JAMAfHAT 2 NO, +F, —» 2 NO, F &1 I FHIHRUT 7191 & r = K [NO,]
[F,] 5 frar fafdy & forar faf o=l & G|

The rate equation for the reaction 2 NO, + F, —» 2 NO, F is r = K [NO,] [F,]
Describe this reaction in different steps.

qTeeTOTes a7 W FAT FHIA § ? &I Qb W N |

What do you understand by instantaneous rate ? Give examples.

3TAfHAT B capy RIGTI BT qUH BN |

Describe the collision theory of reaction.

3 ATY DI ABFAT I JWHATAT B DI BT FeIROT $H fHar Srar 8

How do you determine the order of reaction with the help of half life period ?

IfSTH &1 a8 TR NH; &1 qge IR difc &I AMHAT &1 N, Ud H, &
JeUTed BT SR FT BN Sfafs K &l /19 2.5 x 10* mol L' S & |
Decomposition of NHj; at Pt surface is a zero order reaction. What will be
the rate of production of N, and H, if K =2.5 x 10* mol L' S

Y &b vem dIfc &1 srafhar d 99% arfifshar qof g9 H o’ J9a 90%
3fAfehaT qul 819 H FaTel W9 ¥ ST BT B |

Show that the time required for completion of 99% of reaction is double the

time taken for completion of 90% of the reaction.

IAUND T & ? ISIEN0T Thy JHSI

What are Catalysts ? Describe with examples.

o<l ST AfPT Tl F1 31g MY PIeA T BT & ¢ (BT MSAT Alhy
UcRf BT g MY dId 10 e © oI ST Afhy uared &1 &g Rerid
I N |

What is the half life period of a radioactive substance ? If the half life
period of a radioactive substance is 10 min. What is the value of its olis
integration constant.

JAFHAT 2A —» IAM H A BT Ar=dl 10 e § 05 AT Ud ofiex |
gehy 0.4 Al Ufd offiexy 8 Ol @ 39 SRI9 JifAfhar & g8 &) ToET
P |

In the reaction 2A—— Product the concentration of A decreases from 0.5
mol to 0.4 mol per litre in 10 min. Find out the rate of reaction during this
period.

TH YA P B AfAfHAT 60 fAme # 40 % gob BN B, ar rfwforar @t
60% U BN H BT FHT ST |
Log 2=0.3010 log 3 =0.4771




If a first order reaction is 40% complete in 60 min. how much time required
for completion of 60% of the reaction.
Log2=0.3010 log3=04771
Long Answer Question (5 Marks)

g BIfc & <X ReR(® BT ST YT BN, Ud IHd g MY T DN |

Derive the expression for the rate constant of a first order reaction and
calculate its half life period.
IR THIBRT T & | FHDT olch YT b |
What is Arrhenious equation ? Derive an expression for it.
() I DI D AfAH & fog afoiad urd o |
(b) AfPIT Holl TR IARD BT HIAT Y9 Tl ¢ |

(a) Derive an expression for zero order reaction.

(b) What is the effect of Catalyst on activation energy.

U INae IfAfhIT o Arsygdr Ud 99 & 79 WiET T I e
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d SR &I T I 4 T R YSRId Hel &
e Log [R]/[R] TAT AT t H AeF UTH i |

The following graph represents the relation between concentration and time
of a reaction.
(A1 ]

\ 4

t(S)
Answer the following questions with the help of a graph.

4 What is the order of this reaction.
b What is the value of rate constant K.

¢ Write down the relationship between t * and K.



d What does slope represent in the above graph.

€ Draw a graph between Log [R]/[R] and time t.
T U PIfc Bl AMBAT 20 B 3§ 50% Qof 81l § 1 75% YOI 84 H I8

fhe T A ol |
Log2 =0.3010 ; Log4 = 0.6021
A first order reaction takes 20 min. For completion of 50% . How much
time Hill be required for completion of 75% of the reaction.
Log2 =0.3010 ; Log4 = 0.6021




