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Practice/Kinetics-Introduction DO NOT SUBMIT
1) Suggest experimental means by which the following reactions can be monitored for rate.

a)  CaCO3(s) —> CaO(s)+ I/COL@J CO= (”“,{ CFWV
e Agi amont “%/\ﬂM | )

b} 2HCl(aq) + Na25203(aq) ——» S(s), + 2NaCl(aq) + H20(l)
Mol amond %  Secsd ’F"’m“"’( :

¢) 2HgCl(aq) + C2042(aq) ———> 2Cl(aq) + 2CO2(g) + HgCl(s)

2) Iron (I11) chloride is reduced by tin (11} chloride in the following reaction.
2FeCl3(aq) +SnCl2(aq) @ —» 2FeClz(aq) .+ SnCls(aq)
The concentration of Fe3+ ion at the beginning of an experiment was 0.03586M and after 4.00

min it was 0.02715M. What is the average rate of reaction of FeCl3 in this time? What is the
rate of formation of tin (V) chloride? (Ans: 0.00218M/min; 0.00109M/min))

(0.03256-0.0275)M _\6, 06218 M funin |
—_— CL{"O) WA — .

Sal r
;JZ—’ - : X O- OOZ\XM/WU{,\; ( 0.001(04 M/mﬂ
€\ 3

3) In the reaction below the rate of reaction is 0.258 M/s with respect to A. What is the rate of
appearance of D? What is the rate of disappearance of B? (Ans: 0.561 M/s; 0.387 M/s) |

2A + 3B —» C + 4D
N‘S“'f‘ S?) B . f
Z

1 x0.258M =
afpper- 4P 2 y
Z

pose) | =]

Dr. Gupta/Practice/Kinetics/Page 1 of 5

$.c0.252M XS = &/

141

:?“5333311333!1$0333?Qﬁsijiiiiijidé@iﬁ

133

P g w—




< w DO NOT SUBMIT

4) The rate of the following reaction is measured and the data obtained is listed in the table
below. 2NO2+ F2  ———— 2NOF

Exp [NOz], M [F2], M Initial rate M/s
! 0.100 0.100 0.026
2 0.200 0.100 0.051
3 0.200 0.200 0.103
4 0.400 0.400 0.411
a) Show the calculations to find the rate law. What is the overall order of reaction? (Ans: @ Z
b) What is the value of rate constant, k? (Ans: 6.1 x 10-3 M-15-1) o
Q) F,  exp 2. 02 0103 g gy eyl
> O- ‘ 0.0 s ! Q/ry/ d/au
l ywall -

NO, f,q) O—?— Dep 5

v 0.02(
b) b sk NATET
@ - 0,0zLMs  2.bwt L L
0 \M ,( 0. u\m‘

5) The rate of the fol]owmg reactlon in aqueous solution is monitored by measuring the rate of
formation of I3-. Data obtained are listed in the table below.

- ————

52082 + 3I- — % 25042 +1I3

Exp [S208%-], M [11,M Initial rate M/s
1 0.038 I 0.060 - 1.4x 105

2 0.076 0.060 2.8x105

3 0.076 0.120 5.6 x 10-5

a) Determine the order of the reaction with respect to S20s%, and w1th respect to I-and
overall. (Ans: 1,1, 2)

b) What is the value of rate constant, k? (Ans 6.1x103 M-1g1)

c) What would be the initial rate of reaction if [S2082-] = 0. 083 Mand [I]=0.115 M?

5,08 3 < — (Ans: 5.8 x 10-5 M/s) e
G)C.o;xﬁf: oo‘ZL 2(__8’)519__ £ } O\ _ S xlo

"0.028 1. ux 0.0¢ m =
- A A e\@ @3 2 2 :Jt\wd!d;W_J_
| RoXi = R S:09 [¢a STGM e
- B L\xw’JB—f: a\{xw's MS
b) R= M i ,mw \f-f /‘g

—/','/ ol 0083M’L0”§M
Dt - e " g
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Practice/Kinetics-Time Dependence

6) Lh/e decomposition of ammonia on tungsten is zero order at 1100 °C with k of 3.40 x 10
5)_ i :
a) Determine [NH3] at t = 335 s, if initially [NH3] is 0.0452 M.
b) What is the half-life for the reaction in which [NH3] = 0.0452 M
(Ans: 0.0441 M; 1.85 hr)

a) A3, = —kr +TAS, ‘;__1
. | - oS Z_ [0, 044l
2 (__, 2.40x 1678 ¥ %2>s)_‘r 0.0 = |

o) L83 g, .1, - 64T = [1.sshe )
zR 2 :

) /}

7) Afirstorder A — products, has a rate constantKk, of 0.0462 min-L.
a) What is the concentration of A at the time when the reaction is proceeding at a rate of
0.0150 M min-1? (Ans: 0.325M) ’
b) It takes 12 mins for the reaction to 12% completion and 48 min to 56% completion.
Without doing detailed calculations, determine how long it should take the reaction to 78%

1999999393339%99393331I9933333723%3323833702313,

completion? (Hint: whatis,the%remainingeagh time?) (Ans: 84 min)/ ,(, J} 18%,
ey _ n0 S4 o
1 o = REA b} \amip JBT
?)' anl lekn;a &S‘lol“—:\:\—”> iﬁz.’:{;>§h’§z Tz >Dl’]3
913 ,—-—-\Z"" \L__—.-—-—-—"'"'—fq,g SA /)“ 7«‘.00
~ o.0lSom/man 1} T Bl ing (O o)
O'OQBZ/M k >k, s69, deuwestl IV,
\ A, —h3 ;50’}00\\'5.& 1= MW - I:A_,_;
= ‘ 0s 325 - T’—\'T‘L-'\"\} 2,15 +36 136 :\QQM
8) The initial concentration of H202 is 0.2546 M and the rate constant is 9.32 x 10+ s-1. What will
be the [H202] at t = 35s? (Ans: 0.246M) _ Tlh_aw
JM E_ﬂz’i;“_‘-’— = -kt @
f!’{?ﬂvzo P /EOL% o 0.9679
7, _—~9 22%XId ¥ S 0.2546
2:%%6 S s @ Oz ~ 0.9 79%0- 25
: ¢ 5o g R .
’f’CLKQ “V\VW {V\ e bOHA hdl/‘ . Dr Gllpta/Pmctice/Kinetics/P:;;'i of 5 R
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9) Avreaction that is second order in reactant A has [A]o = 0.200 M. The half life is 45.6 sec. What
is [A] after 3.00 min? (Ans: 0.-0403 M)

‘ & =, 3 y = ( . ) 50.”? )
\9/ lf?/ YQ”Z’;ZD P\ El"" EAIO \‘S‘és )CD-ZM \\A lg' \

’ N
,.L— = R”C ¥ -—-'l'—‘ % ____L_,_—- ;(O.\IOM";";( @%LOJS-)’}- .OJ:E.M ~N

o - 2 X
i erz/m"‘ A = 0.0403M|
m— > ﬂ |
10)The thermal decomposition of phosphine (PH3) into phosphorous and molecular hydrogen is -5
a first order reaction.
4PH3 ——» P4 + 6H: N
s
The half-life of the reaction is 35.0 s at 680 °C. Calculate: S
a) The first order rate constant for the reaction. {Ans: 0.0198/s)
b) The time required for 95 % of the phosphine to decompose. (Ans: 1515s) N |
»
= . = -
a) K= 0.6% zg_cﬁé,_,_[o.omg/gj v
“E 2% ¢ PR - . ;
&5 St : ' s
2
Bl )

CARLY N o somiles G
B3 . % oo
Zﬁ'go l'oq‘7oﬁ-‘ ‘..‘

n DA%y _ —RET
B

In 0-05 . _0.-0198% b

’?\cﬁé‘} R 0193 t
b I, o 494 = (E{
B o I
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Practice/ Kinetics-Temperature Dependence DO NOTS

. T o in-t
11)The decomposition of ethylene oxide at 652 K is a first order reaction with k= 0.0120 min
and an activation energy of 218 kJ/mol.
(CH2)20 (g) » CHa(g) B CO (g)

Calculate:

a) The rate constant of the reaction at 525 K, and .
b) The temperature at which the rate constant k is 0.0100 min-1.

(Ans: 7.14 x 107 min’; 649 K) b) | 2022 = 212¥3],Q A 102
Y g Koo (L -x hGor 5w T A
| R I x(”l_ 4 m )
b T LS2 k=
Ju0-000 - AT /ulxi00, G’zs' o :
{ A e
R, 8.31459 e A sasuxs®s (;E‘—-/ 652)K
= ,?.GZZXquK_BJI)LlO . S
T, = =
s .73 I, =6%
A Lotsidey 7 j [0S
chi \” OoDl?’ y
0:0l22 = |.bgx 0 "5 Ry = X168%I0
| 2\ X6 o

12)Given the same concentrations, the reaction at 250 °C, is 1.50 x 103 times faster than the same
reaction at 150°C. Calculate the activation energy for this reaction. (Ans: 135K]/mol)

CO (g) + Clz(g) "~ COCl2(g)

s "3 _._.,\{-Zg'k-
T, aesbr2li s 523K 3 Vi ° ($ore
- 'L"’j—
)n B}_;‘E_?_\__(,T\ T
R R i, k"
L X ( 23 st
® . B 4
n L KA g:g\%:(,mé\\c
-— -"L\"
g s R B

C. = 1.5 % &3I4 )- 35 vL\O’gS/W“S)

y-S2 %o ) _,;-_T\ 25 S |mfl |
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