CHEMICAL KINETICS
SET 3:

101. For a first order reaction, if 50% completes in 30 minutes, time for 90% completion is
approximately:

Teh GUH Hife AJfATHAT & AT, afe 50% 30 AeTe 7 qoT grar &, aF 90% U7 &t &1
AT FTHT &

(a) 99.7 minutes / 99.7 fAsIe

(b) 60 minutes / 60 fAsIE

(c) 150 minutes / 150 A

(d) 90 minutes / 90 fAsIE

Answer: (a)

102. A substance decomposes by first order kinetics. If 20% decomposes in 10 minutes, its
half-life is:

Teh eI 9UA FIfE Fereriaet garr faafed giar g1 afe 20% 10 Ase # Rafeq gar
g, 3aaT H‘Eﬁ'{[ FIT g

(a) 31 minutes / 31 [Ade

(b) 25 minutes / 25 fAse

(c) 40 minutes / 40 fAsIC

(d) 50 minutes / 50 fAsIe

Answer: (a)

103. The rate constant doubles when temperature rises from 300K to 310K. Activation energy
is approximately:

X &I QAT 81 SiTaT & SId 9T 300K & 310K b §&aTl &1 AishaoT Sl
T &
(a) 53.6 ki/mol



(b) 26.8 ki/mol
(c) 107.2 kJ/mol
(d) 13.4 kJ/mol
Answer: (a)

104. If rate constant at 300K is k and at 310K is 2k, then Ea/R is:

I 300K W ¥ ek kg 3R 310K WX 2k g, dr Ea/RE:

(a) 6276 K
(b) 3138K
(c) 12552 K
(d) 1569 K
Answer: (a)

105. For a reaction with Ea = 50 kJ/mol, the rate increases by factor when temperature rises
from 300K to 310K is approximately:

50 ki/mol Ea aTelr 31fAfRar & AT, ST aT9ATT 300K & 310K % 96T &, &% H Jo
T J[UTeh SaT$AT g

(a)2times/231?-|T

(b)3times/331?-|T

(c)4ﬁmes/431FlT

(d)1.5 times/1.53:la?-lT

Answer: (a)

106. Half-life of a first order reaction is 10 minutes. Time for concentration to drop to 1/8th of
initial is:

Tsh TUH FIfe IJATHAT #1 34T Hrel 10 B g1 Higdl & IRAS & 1/8 T =
T AT &

(a) 30 minutes / 30 TAsIE

(b) 20 minutes / 20 fAsIe

(c) 40 minutes / 40 fAsTe

(d) 50 minutes / 50 A

Answer: (a)

107. For a zero order reaction with k = 0.01 M min~', starting from 0.2 M, time for complete
reaction is:



k=0.01 M min™ dTell e e 3fATHAT & fAT, 0.2 M T 9eT &1, qut fAfRAT &
9T &8

(a) 20 minutes / 20 TAae

(b) 10 minutes / 10 TAe

(c) 5 minutes / 5 fAsIe

(d) 40 minutes / 40 fAse

Answer: (a)

108. A second order reaction has k = 0.5 L mol™' s™. Starting from 0.2 M, half-life is:

Teh Sfdcia Hife HATHAT &1 k=0.5Lmol" s"§1 0.2 M T TR &leh, LY HToT &
(a) 10 seconds / 10 O3

(b) 5 seconds / 5 s

(c) 20 seconds / 20 &3

(d) 2.5 seconds / 2.5 &S

Answer: (a)

109. For reaction A - products, [A]o = 0.1 M, after 1 hour [A] = 0.01 M. If first order, rate
constant is:

3fAfRAT A > 3cmet & AT, [Alo=0.1 M, 1 8¢ §1¢ [A] =0.01 M| IfE T2 Fife & ar
X e &

(a) 0.0383 min™

(b) 0.0230 min™’

(c) 0.0460 min™’

(d) 0.0154 min™

Answer: (a)

110. Two reactions have activation energies Ea; and Ea, with Ea, > Ea,. At same temperature:

ar ARt fir afpaor AT Ea, 31X Ea, § FTET Eay > Ea,| THT d9HATT W
(a) ky < ka2

(b) kq > ks

(c) ki =k

(d) Cannot say / gl gl ST HehdT

Answer: (a)




111. A catalyst lowers activation energy from 75 kJ/mol to 50 kJ/mol. Rate increases by factor
at 300K is approximately:

T 3R AThIUT FaT &l 75 kl/mol T TTTRT 50 ki/mol X T &l 300K TR &3 #
gEie T I[0Teh oIS &

(a) 2800 times/280031?|T

(b) 1400 times / 1400 3[&T

(c) 5600 times / 5600 AT

(d) 700 times/70031?|T

Answer: (a)

112. For an Arrhenius plot, slope is -5000 K. Activation energy is:

U REIT el & [T, aTel -5000 K &1 ATHI0T Sl &
(a) 41.6 kJ/mol

(b) 83.2 ki/mol

(c) 20.8 ki/mol

(d) 10.4 kJ/mol

Answer: (a)

113. Pre-exponential factor A has the same units as:
Ya-HTciehl I[0Teh AT g1 Sehisal ¢ Sil:

(a) Rate constant k / & T&2RTe k &1

(b) Activation energy / EfShIUT FalT T

(c) Temperature / dTGHTT T

(d) Concentration / Tigar &r

Answer: (a)

114. For a gas phase reaction, when volume is halved, rate becomes 8 times. Order of reaction
is:
U I yraedr HARAT & AU, ST rEe T fhar STer §, &X 8 I+ g Sl &l

AT fr Fife &
(a) 3
(b) 2
()1



(d)0

Answer: (a)

115. Rate = k[A]’2. When [A] is quadrupled, rate becomes:
e = K[A]'P| S [A] TR T[T AT ST &, 8T &1 Sl &
(a) 2 times /2 T

(b) 4 times / 4 aT

(c)8times/8 T

(d) 16 times / 16 aT

Answer: (a)

116. Time for a first order reaction to go from [A]o to [A]o/4 is:

A Fife FARIT & [Alo F [Alo/4 TR ST HT FAT &

(a) 2 x 1/
(b) 3 xt:/;
(c) 4 x 1/
(d) 1 xt:f
Answer: (a)

117. For consecutive reactions A > B > C, if k; = 0.1 min~' and k. = 0.2 min~', maximum
concentration of B occurs at time:

AT ATATHANT A > B> Cch T, I k=0.1min' 3R k, =0.2min"'§, d BT

3R IA Figdr FAT T gl ©:

(a) t = In(ka/ki)/(kz - ki)

(b) t = In(ki/k2)/(ki - k2)

(c)t=1/(ki +kz)

(d) t=1/k

Answer: (a)

118. Enzyme catalysis follows:

TSATSH 3RO T80T Il &

(a) Michaelis-Menten kineﬁcs/ﬂ@ﬁlﬁ-ﬁ?ﬁ ECEIGED
(b) Zero order kinetics / [ Fife TereTiasT

(c) Second order kinetics / A shife FTe@Ticehr



(d) Arrhenius kinetics / 3TRgTAIT FeTdTfcIehl

Answer: (a)

119. In Michaelis-Menten equation, V_max represents:
'H'I??Em-ﬁ??f HHRIOT H, V_maxi?ﬂ‘?ﬁ?f C2GI %’:
(a) Maximum rate / 3T8hdd &

(b) Minimum rate / sgaIdH €I

(c) Half maximum rate / 378 31f8hdd &

(d) Initial rate / YRR+ T

Answer: (a)

120. K_m in enzyme kinetics is:

USISH Seleldenl H K_mg:

(a) Substrate concentration at half V_max / 37¢T V_max 9 gedcc Algdm

(b) Maximum rate / 3TT8ehd& &I
(c) Rate constant / & T&Ts
(d) Activation energy / GfhaoT FaT

Answer: (a)

121. If 75% of a reaction completes in 1 hour and it follows first order, half-life is:

Iie Teh HATHAT T 75% 18 A qOT giem § 3R T§ YA HIfE HTAT HLr g, o

TG el &

(a) 30 minutes / 30 TAsIe
(b) 45 minutes / 45 fAsIe
(c) 60 minutes / 60 fAsIE
(d) 90 minutes / 90 fAsIe

Answer: (a)

122. For a second order reaction, if initial concentration is doubled, half-life becomes:

ciada ife AR & T, afe IRMAS Fiear = HT ST §, 37aTg el g1 ST

g
(a) Half / 3TeT



(b) Double / Efl?lﬂT
(c) Same / HATA
(d) One-fourth/W—ﬂTﬂTg“;

Answer: (a)

123. Rate constant of a reaction at 27°Cis 3.2 x 10~* s and at 37°C is 6.4 x 10™* s™". Activation
energy is:

27°C TR T HTRFRAT &7 a7 TR 3.2x 104§ 3R 37°CH 6.4 x 1074 s &1 TihIOT

ol g

(a) 53.6 kJ/mol
(b) 26.8 ki/mol
(c) 107.2 kI/mol
(d) 13.4 ki/mol
Answer: (a)

124. Time required for 99.9% completion of a first order reaction is approximately:

TUH HIE HATRAT & 99.9% U1 &1 & AT HTaRTh HHT ST g

(a) 10 x t41/5
(b) 5 xts/s
(c) 20 x t1/
(d) 2 x s/
Answer: (a)

125. If the rate of reaction increases by 64 times when concentration of reactant is doubled,
order is:

gie HHDHRb T Figdl SE[AT It T HTATHAT $HT e 64 IT d¢ S &, o Hife g
(a) 6

(b) 3

(c)2

(d) 1

Answer: (a)

126. For reaction A + B - products, when [A] is doubled keeping [B] constant, rate doubles.
When [B] is doubled keeping [A] constant, rate quadruples. Rate law is:

IRIHAT A+ B > 3curel & T, 519 [A] QAT foham ST & [B] T PR 3@ g0, &X
QNI Y &1 ST [B] @[T fohaT ST @ [A] T R @A g, eX aR I e &1



GRS

(a) rate = k[A][B]?
(b) rate = k[A]?[B]
(c) rate = k[A][B]
(d) rate = k[A]?[B]?
Answer: (a)

127. The decomposition of N,Os follows first order with k = 4.5 x 10~* s, Half-life is:
N,Os T 3TTECe k=4.5x 107 s o HIY TUH HIfe HTEAOT AT &1 TG el ¢

(a) 1540 seconds / 1540 T3
(b) 770 seconds / 770 T3
(c) 3080 seconds / 3080 T3
(d) 385 seconds / 385 TS

Answer: (a)

128. For a reaction, plot of 1/[A] vs time is linear with slope 0.05 L mol™ min~. If [A]o = 0.2 M,
concentration after 20 minutes is:

e JfAfRIT & AT, 1/[A] T9H FAT 1 390 @& & fSFhr arel 0.05 L mol~ min™

gl I [Alo=0.2ME, A 20 Aee a1€ Figar &
(a)0.1 M

(b) 0.05 M

(c) 0.025 M

(d) 0.15 M

Answer: (a)

129. The half-life of a radioactive element is 10 days. What percentage remains after 30 days?

U USAYAT deq F1 3T Frer 10 e 81 30 feeT a1e; ot wfderd AW g &?
(a) 12.5%

(b) 25%

(c) 6.25%

(d) 3.125%

Answer: (a)

130. For zero order reaction, time for 50% completion is 10 minutes. Time for 100%
completion is:

I FIfE IATHAT & AT, 50% qUT g1 &1 FAF 10 AAC &1 100% IUT 1ot T HHA



g

(a) 20 minutes / 20 T&ae
(b) 10 minutes / 10 fAse
(c) 15 minutes / 15 fAsIe
(d) 5 minutes / 5 fAsIe

Answer: (a)

131. If rate constant of a first order reaction is 0.0693 min~, its half-life is:

Iie Teh TUA Hife HATHAT HT e FWIH 0.0693 min™' &, AT SHHT 3T Hre &
(a) 10 minutes / 10 T&ae

(b) 20 minutes / 20 fAse

(c) 5 minutes / 5 fAsIe

(d) 1 minute / 1 f&se

Answer: (a)

132. For reaction 2A - products, rate = k[A]2. If [A]o = 0.5 M and k = 0.1 L mol™ s, half-life is:
fATRAT 24 > 3cdEl & T, T = kA2l IS [Alo=0.5M 3R k=0.1Lmol" s &, ar
TG el &

(a) 20 seconds / 20 O3

(b) 10 seconds / 10 @3

(c) 5 seconds / 5 Ths

(d) 40 seconds / 40 &3

Answer: (a)

133. The decomposition of NHs on platinum surface is zero order with k = 2.5 x 10% mol L™
s7'. If initial concentration is 0.1 M, time for concentration to become 0.05 M is:

ClfeTH HAE T NH; &T 3798C k=2.5x 10 mol L™ s & &Y YT HIfe g1 I
IRfA® AGdr 0.1 Mg, dF Figdl & 0.05 M glel &l TAT g

(a) 200 seconds / 200 T3

(b) 100 seconds / 100 T3S

(c) 400 seconds / 400 &3



(d) 50 seconds / 50 A3

Answer: (a)

134. For a reaction, when temperature increases from 27°C to 37°C, rate constant becomes
three times. Activation energy is approximately:

T JFATRAT & AT, ST d9ART 27°CH 37°C A Feal &, &Y TR liet T &1 el

g1 afspgor T oeTseT &

(a) 84.8 kl/mol
(b) 42.4 ki/mol
(c) 21.2 ki/mol
(d) 169.6 kJ/mol
Answer: (a)

135. The reaction A - B follows first order. If after 2 hours, 75% has reacted, rate constant is:

FATHAT A > BIUH FfC HFEOT A &1 I 2 6 T, 75% TATRAT Y g &, A
e s &
(a) 0.693 hour™
(b) 0.347 hour™’
(c) 1.386 hour™

(d) 0.173 hour™
Answer: (a)

136. For a reaction, rate = k[A][B]. If [A] is doubled and [B] is halved, new rate compared to
original is:

T ITATHAT & ToIT, aT = k[A][B]| IS [A] QN[ foham SiTaT & 3R [B] 3mem fovam Sirar
g, o HqeA B Jorel H A5 X &

(a) Same / §HTT

(b) Double/aﬁ?;l?-ﬁ

(c) Half / 3

(d) Four times / @R ﬂ?ﬁ

Answer: (a)

137. The half-life of a first order reaction is 5 minutes. Time for 87.5% completion is:

Teh YUH Hife IFRATHAT 1 I Her 5 AT &1 87.5% OF 84 &I AL
(a) 15 minutes / 15 [&de



(b) 10 minutes / 10 fA=IC
(c) 20 minutes / 20 fAse
(d) 25 minutes / 25 fAse

Answer: (a)

138. For reaction A - products, if a plot of In[A] vs time gives slope -0.05 min™, half-life is:
HABRAT A > 3curel & T, AR In[A] §H FAT & 3@ ST -0.05 min™' &aT &, ar
ey et g

(a) 13.86 minutes / 13.86 [AsIc

(b) 6.93 minutes / 6.93 [Aae

(c) 27.72 minutes / 27.72 T&+e

(d) 3.47 minutes / 3.47 [Aae

Answer: (a)

139. The decomposition of H,0; is first order with k = 0.0410 min™'. Starting with 0.1 M,
concentration after 30 minutes is:

H,0, T 3T98eT k = 0.0410 min~'& TTT FUH Hife &1 0.1 M T YR e, 30 [Aae a1¢
HigdT &:

(a) 0.029 M

(b) 0.058 M

(c) 0.015 M

(d) 0.044 M
Answer: (a)

140. For a reaction, Ea = 100 kJ/mol. By what factor does rate constant increase when
temperature rises from 300K to 310K?

teh FfAFHAT & AT, Ea = 100 ki/mol| ST dTIATT 300K & 310K dsh d&dT &, ar &<
feRier fond ot @ dodr g2
(a) Approximately 3.7 / SI9THIT 3.7

(b) Approximately 2.0 / oT9THdT 2.0
(c) Approximately 1.5 / o9TddT 1.5
(d) Approximately 5.0 / ofdTHdT 5.0

Answer: (a)



141. If 60% of a first order reaction completes in 60 minutes, time for 90% completion is:

g vk guH A HTATRAT #1 60% 60 AeTe 7 qul grar &, ar 90% YUt gt &1 @y
g

(a) 120 minutes / 120 &

(b) 180 minutes / 180 [Ae

(c) 240 minutes / 240 A

(d) 90 minutes / 90 fAsTc

Answer: (a)

142. For reaction A - B + C, initial pressure is 500 mm. After 10 minutes, total pressure is 650
mm. If first order, rate constant is:

FfATHAT A > B+ CcFh AT, YRTAF &« 500 mm gl 10 AT STe, el g 650 mm gl

e gy FIfE ¢, ar X TR &
(a) 0.0277 min™

(b) 0.0139 min™

(c) 0.0554 min™’

(d) 0.0069 min™’

Answer: (a)

143. The reaction 2NO; - 2NO + O, follows second order. If initial concentration is 0.05 M and
k = 0.5 L mol™"s™, concentration after 20 seconds is:

HTATHAT 2NO, > 2NO + 0, AT e ITEOT T §1 TG IRIFS Figal 0.05M T

3R k=0.5Lmol"s'§, Al 20 ¥hs §I¢ HIGAT ¢;
(a) 0.025 M

(b) 0.0125 M

(c)0.0375 M

(d)0.05 M

Answer: (a)

144. For a zero order reaction, plot of concentration vs time is linear with slope -0.02 M min™.
Initial concentration is 0.4 M. Time for complete reaction is:

I Hife AR & AT, Figdr 9 §HT &1 3Mel@ alel -0.02 M min™' & &Y
I@F &1 IRAF Aigdr 0.4 Mgl qUT AATHAT &1 A7 §:
(a) 20 minutes / 20 fAsTe



(b) 10 minutes / 10 fAsIe
(c) 40 minutes / 40 RAeTe
(d) 5 minutes / 5 RAeTe

Answer: (a)

145. Rate constant of a reaction is 2.0 x 1072 s™ at 27°C and 4.0 x 1072 s~ at 37°C. Activation
energy is:

Ueh ITATHAT T T FTRF 27°CT 2.0x 102§ 3N 37°CW 4.0x 1072 s7' &1 Figpgor

ol g

(a) 53.6 kJ/mol
(b) 26.8 ki/mol
(c) 107.2 kI/mol
(d) 13.4 ki/mol
Answer: (a)

146. For a reaction A = products, if half-life is 10 minutes for [A]o = 0.1 M and 20 minutes for
[Alo = 0.05 M, order is:

HATHAT A > 3cdrel & T, I [Alo=0.1M & T uTg @rel 10 Aete § 3R [Al =

0.05 M & T 20 BaTe g aF Ife &
(a) 2

(b) 1

(c)o

(d)3

Answer: (a)

147. The decomposition of SO,Cl, is first order with k = 2.2 x 107 s~ at 320°C. Percentage
decomposed in 90 minutes is:

SO,Cl, FT 379gesT 320°CW k=2.2x105s'a& I JUH HIfe gl 90 Aae & fQufeq

gfaera &
(a) 11.2%
(b) 22.4%
(c) 5.6%

(d) 44.8%
Answer: (a)

148. For reaction 2A - B, if rate = k[A] and k = 0.05 min™, time for [A] to decrease from 0.1 M
to 0.025 M is:



ITRTFAT 2A > BF AT, AT gT = Kk[A] 3R k=0.05min™'§,dl [A]S 0.1 MHF 0.025 M
de gea &l AT &

(a) 27.7 minutes / 27.7 [&se

(b) 13.9 minutes / 13.9 fA=IT

(c) 55.4 minutes / 55.4 fAsTc

(d) 6.9 minutes / 6.9 Aae

Answer: (a)

149. If a reaction has activation energy 80 kJ/mol, by what factor does rate increase when
temperature rises from 300K to 310K?

IfE T TRTHAT H TTFHIAUT FT 80 ki/mol &, T ATIHTT F 300K ¥ 310K dh dga X
X g U & dadl &7
(a) Approximately 3.0 / of9T9T 3.0

(b) Approximately 2.0 / ofdTHdT 2.0
(c) Approximately 1.5 / ofdTHdT 1.5
(d) Approximately 4.0 / oT9THIT 4.0

Answer: (a)

150. For a reaction, rate = k[A]*[B]. If [A] is doubled and [B] is tripled, rate becomes:

T FATRAT & AT, e = K[AP[B]| I [A] QLT FohaT ST & 3R [B] cfieT afar famar
SITeT 8, ar e @1 Sifeh &

(a) 12 times original / #eT $r 12 ﬂ?ﬂ'

(b) 6 times original / HeT $T 6 3;I?ﬁ

(c) 8 times original / #Fel $r 8 3;I?ﬁ

(d) 24 times original / #§eT FT 24 Ul?ﬁ

Answer: (a)

SET 3 ANSWER KEY:

101-a, 102-a, 103-3, 104-a, 105-a, 106-a, 107-a, 108-a, 109-a, 110-3,
111-a,112-a3, 113-3, 114-3, 115-3, 116-a, 117-a, 118-a, 119-3, 120-3,
121-a,122-a, 123-3, 124-a, 125-a, 126-a, 127-a, 128-a, 129-3, 130-3,



131-a,132-a, 133-3, 134-a, 135-a3, 136-3, 137-a, 138-a, 139-3, 140-3,
141-a, 142-a, 143-a, 144-3, 145-a, 146-a, 147-a, 148-a, 149-a, 150-a



