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CHM152 Quiz 2a 25 Pts Spring 2020 Name: __ _____.)<i....-.Le_=~-+---------
Show all work to receive credit. r 
rate = k rate= k[A] rate= k[A]2 [A]t = -kt + [A]o ln[A]t =-kt+ ln[A]o R= 8.314 J/(mol•K) 

1/[A]i = kt+ 1/[A]o t1;2 = [A]o/2k ti;2 = 0.693/k t1;2 = 1/k[A]o e=mc2 

I. (4 Pts) A proposed mechanism for the decomposition ofN20s is as follows: 
k 6~ ,.u{'F 

N20s ~ ,Ni 2 + .. P-iv3 slow step 

J}K5; + )46; ~ N02 + 02 + ~ fast step 
~ . k, / 

NO + N20s ~ 3N02 fast step 

a. (2 Pts) What is the overall chemical equation predicted by this mechanism? 

b. (2 Pts) What is the rate law? ro1i-:::: ~ [N&- 0 £] 
2. (2 Pts) The rate law for the chemical reaction 

5Br-(aq) + Br03-(aq) + 6H+(aq) ➔ 3Br2(aq) + 3H20(/) 
has been determined experimentally to be Rate= k[Br-][Br03-][H+]2. What is the overall order of 
the reaction? 

(1 + I + 'J__r y f-o u.,r-J{, 

3. (4 Pts) A reaction that is second-order in one reactant has a rate constant of 1.6 x 10-2 L/(mol · s). 
If the initial concentration of the reactant is 0.400 mol/L, how long will it take for the 
concentration to become 0.200 mol/L? 

-1-- -: ~-r-- -t _L 
[Pr it [AJ () 

I ~ /,GX/D-'J..(t) + d.LfoO'" 
[o.,-oo} _ ~ (E l~G 5ey 

4. (4 Pys) The rate constant for a first-order reaction is 1.5 x 10-2 s-1 at 748 Kand 3.8 x 10-2 s-1 at 
824 K. What is the activation energy? 

~ I, 5 X./U - ~ =. C::" 
3 .. f l(!o -:i 'i'# 3 i '-I 

e ,_ - C 2-) b'? '1 ,S!:-
.. "/iY'I o I 

More questions on back. 



5. (3 Pts) A first-order chemical reaction is observed to have a rate constant of 43 min-1• What is the 
corresponding half-life for the reaction? 

6. (5 Pts) For the first-order reaction 
½N204(g) ➔ N02(g); W = 28.6 kJ 

C)t' 1 .. 0 5 

the rate constant is k = 2.23 x 105 s-1 at-11 °C, and the activation energy is 53.TkJ/mol. What is 

the rate constant at 23°C? S 3 ~ 7 )(.) 0 3{ / I ) 

fa-t~,j__- .:=- <?,.- 31 ~ ~ 6 ~ J_ C/{, ~. ;n x ,os 

-

7. (3 Pts) The decomposition of ozone may occur through the two-step mechanism shown below: 
step I 0 3 ➔ 0 2 + 0 

step 2 0
3 
+ 0 ➔ 20

2 

The oxygen atom is considered to be a(n) 
A) reactant. 
B) product. 

reaction intermediate. 
activated comp ex. 

Version 1 



CHM152 Qui7'2B) 25 Pts Spring 2020 Name: ___ k_e:;-,.--==----+rn-'--p_,·_I\J_k_+------
Show all work ~ceive credit. ~ 
rate = k rate = k[A] rate = k[A]2 [Ah = -kt + [A]o ln[A]t =-kt+ ln[A]o R= 8.314 J/(mol•K) 

1/[A]t = kt+ 1/[A]o ti12 = [A]o/2k t112 = 0.693/k t112 = 1/k[A]o 
k E 1 1 ln-1 __ a(---) e=mc2 

k R T T 2 2 I 

1. (4 Pys) The rate constant for a first-order reaction is 1.8 x 10·2 s-1 at 698 Kand 3.8 x 10-2 s·1 at 
820 K. What is the activation energy? ) 

oA_ /. 8' x;o-'J..... ~~a.... l ' - _j_ ./""" ::; --- ~ ,·r8 
3. ~ x;o-~ i:!_;;.f ~T 1 .. --, ) 

E 0.., = l ! I 1../ r 3/fff'i) I or ( ~ I ;,, ro / 

2. (4 Pts) A proposed mechanism for the decomposition ofN2Os is as follows: 

N2Os ~ N02 + N()3 slow step 

~ +c~o( :: > (~ 02 + N() fast step 

)lb + N20s ~ ~J fast step 

! 
f 

a. (2 Pts) What is the oy¢rall chemical equation predicted by this mechanism? 
if 
V 

b. (2 Pts) What is the rate law? r J 
- ro.,h -=- A LN~O 5 

3. (5 Pts) For the first-order reaction 
½N2O4(g) ➔ NO2(g); !ill= 28.6 kJ 
the rate constant is k = 1.14 x 105 s·1 at-18°C, and the activation energy is 53.7 kJ/mol. 
the rate constant at I °C? 

"" s-;:r 1-JO 
3 
~I ( L 
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More questions on back. 

I. 7 5 [. ~ , ~ v • 

b{;o ~ Y.b· s-1 
,_ 

What is 
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4. (3 Pts) The decomposition of ozone may occur through the two-step mechanism shown below: 
step 1 0 3 ➔ 0 2 + 0 

step 2 0 3 + 0 ➔ 202 

The oxygen atom is considered to be a(n) 
A) reactant. 
B) product. 

C)~atajyst <fit3action intermediate.::) 
E) activated complex. 

5. (4 Pts) A reaction that is second-order in one reactant has a rate constant of 3.2 x 10-2 L/(mol · s). 
If the initial concentration of the reactant is 0.380 mol/L, how long will it take for the 
concentration to become 0.190 mol/L? 

:::: 3, lX/0-). ( t) + l~-3 2oJ 

{F ~_:3;!)._s 

6. (2 Pts) The rate law for the chemical reaction 
5Br-(aq) + Br03-(aq) + 6H+(aq) ➔ 3Br2(aq) + 3H2O(/) 
has been determined experimentally to be Rate= k[Br-][Br03-][H+]2. What is the overall order of 
the reaction? ~ 

l+)+l:: 4 ~ 

7. (3 Pts) A first-order chemical reaction is observed to have a rate constant of 29 min-1• What is the 
corresponding half-life for the reaction? 

o,o~J'1 /Yf'\AJY\ 

Version 2 




