Kinetics Practice 2 (Key) 

1. The following data was measured for the reaction: 2 N2O5 (g) ( 4 NO2 (g) + O2 (g)

	Time (s)
	0
	50.0
	100.0
	200.0
	300.0
	400.0

	[N2O5] (M)
	0.100
	0.0707
	0.0500
	0.0250
	0.0125
	0.00625


[image: image1.emf]
2. Radioactive materials, such as 60Co, are often used in biological studies. A radiation biologist studied the rate of decomposition of 60Co and obtains the following data:

	Time (min)
	0
	30.0
	60.0
	90.0
	180.0

	60Co (μg)
	15.4
	11.66
	8.84
	6.69
	2.91


A) What reaction order do nuclear reactions follow?


[image: image2.emf]
B) Determine the rate constant with proper units.
[image: image3.emf]
C) Determine the half-life of 60Co.

[image: image4.emf]
3. For the overall reaction of C2H4 (g) + H2 (g) C2H6 (g) , draw a reaction diagram for the uncatalyzed and catalyzed reactions - that makes two reaction paths on the same chart. Label the E, the activation energy (Ea), reaction intermediate(s), and the transitions state(s), axes labels, reactants, products. uncatalyzed reaction:

step 1: C2H4 (g) + H2 (g) C2H6 (g)

Ea uncat = 200 kJ/mol

Erxn uncat = + 60 kJ/mol

catalyzed reaction:

step 1 (slow): C2H4 (g) + Pd(s) C2H4Pd (ad)

Ea cat 1 = 80 kJ/mol

Erxn cat1 = + 30 kJ/mol






 step 2 (fast): C2H4Pd (ad) + H2 (g) C2H6 (g) + Pd(s)






 Ea cat 2 = 40 kJ/mol






Erxn cat 2 = + 30 kJ/mol

[image: image5.emf]
4. Write the Rate Law for the following mechanisms

[image: image6.emf]             (Intermediate)
[image: image7.emf]
A) 
step 1: NO2 (g) + F2 (g) ( NO2F(g) + F(g)
 fast

step 2: NO2(g) + F(g) (  NO2F(g) 

slow
[image: image8.emf]

Rate Law = _[image: image9.emf]___       









(insert in rate expression and simplify)
B) 
step 1: NO2 (g) + F2(g) (  NO2F(g) + F(g) 
slow


step 2: NO2(g) + F(g) (  NO2F(g) 

fast


Rate Law = _______[image: image10.emf]___________

C) 
step 1: F2(g) (  F(g) + F(g) slow


step 2: 2 NO2(g) + 2 F(g) (  2 NO2F(g) fast


Rate Law = ______[image: image11.emf]__________________ 
5. A reaction with an activation energy of 123 kJ/mol has a rate constant of 0.200 s–1 at 311 K. At what temperature will its rate constant be double that at 311 K? (Use R=8.314 J/molK)
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T2 = 316 K
6. Most reaction-rate data obey an equation referred to as the Arrhenius equation. This equation is based on three factors. What are they? 

Arrhenius noted that for most reactions the increase in rate with increasing temperature was not linear

Most reaction-rate data obeyed an equation that was based on 3 factors

1. The fraction of molecules possessing Ea
2. Number of collisions occurring per second

3. The number of collisions that have correct orientation

7. For the second-order reaction below, the initial concentration of reactant A is 0.24 M. If the rate constant for the reaction is 5.5 × 10-3 M-1s-1, what is the concentration of A after 265 seconds?

2A → B + C 

rate = k[A]2
1/[A] – 1/[A]​0 = kt    or     1/[A] = kt + 1/[A]​0  (y=mx+b form)

1/[A] = (5.5 × 10-3 M-1s-1)* 265 seconds +  1/0.24 M
1/[A] =  1.4575 M-1 + 4.166 M-1 = 5.624 M-1
[A] = 0.18 M
_1295340198.unknown

_1295340451.unknown

_1249976182.unknown

