1. For a second-order reaction, a straight line is obtained from a plot of 

	[image: image1.wmf]
	a)
	1/[A] vs t. 

	[image: image2.wmf]
	b)
	ln(1/t) vs [A]. 

	[image: image3.wmf]
	c)
	[A] vs t. 

	[image: image4.wmf]
	d)
	ln[A] vs t. 


2. A catalyst facilitates a reaction by 

	[image: image5.wmf]
	a)
	increasing the activation energy for the reverse reaction. 

	[image: image6.wmf]
	b)
	lowering the activation energy of the reaction. 

	[image: image7.wmf]
	c)
	shifting the position of the equilibrium of the reaction. 

	[image: image8.wmf]
	d)
	decreasing the temperature so that the reaction will proceed spontaneously. 


3. The rate law for the elementary reaction CH4(g) + Cl2(g) → CH3Cl(g) + HCl(g) is 

	[image: image9.wmf]
	a)
	rate = k[Cl2]. 

	[image: image10.wmf]
	b)
	rate = k[CH3Cl][HCl]. 

	[image: image11.wmf]
	c)
	rate = k[CH4][Cl2]. 

	[image: image12.wmf]
	d)
	rate = k[CH4]. 


4. Which of the following is false, according to the reaction model based on collision theory, when the temperature increases? 

	[image: image13.wmf]
	a)
	The reactant concentration increases. 

	[image: image14.wmf]
	b)
	Reactant molecules move faster. 

	[image: image15.wmf]
	c)
	The kinetic energy of reactant molecules increases. 

	[image: image16.wmf]
	d)
	The reaction rate increases. 


5. The HBr synthesis is thought to involve the following reactions: 

            1. Br2 → 2Br• 

            2. Br• + H2 → HBr + H• 

            3. H• + Br2 → HBr + Br• 

            4. 2Br• → Br2 

            5. 2H• → H2 

            6. H• + Br• → HBr 

The chain termination reactions in this mechanism are reactions 

	[image: image17.wmf]
	a)
	3, 4, and 5. 

	[image: image18.wmf]
	b)
	4, 5, and 6. 

	[image: image19.wmf]
	c)
	4 and 5. 

	[image: image20.wmf]
	d)
	3 and 4. 


6. If the average rate of decomposition of PH3(g) is 3.2 (mol PH3) L–1 min–1 for the reaction 2PH3(g) → 2P(g) + 3H2(g), the unique average reaction rate is 

	[image: image21.wmf]
	a)
	3.2 mol L–1 min–1. 

	[image: image22.wmf]
	b)
	2.1 mol L–1 min–1. 

	[image: image23.wmf]
	c)
	1.6 mol L–1 min–1. 

	[image: image24.wmf]
	d)
	4.8 mol L–1 min–1. 


7. For a given first-order reaction, after 120 s, 20% of the reactants remain. Calculate the rate constant for the reaction. 

	[image: image25.wmf]
	a)
	0.0134 s–1 

	[image: image26.wmf]
	b)
	0.000808 s–1 

	[image: image27.wmf]
	c)
	76.4 s–1 

	[image: image28.wmf]
	d)
	0.00582 s


8. The following reaction has this rate law: rate = k[N2O5]. 

                              2N2O5(g) → 4NO2(g) + O2(g)  

If the initial concentration of N2O5 is 0.80 M, the concentration after 5 half-lives is 

	[image: image29.wmf]
	a)
	0.11 M. 

	[image: image30.wmf]
	b)
	0.025 M. 

	[image: image31.wmf]
	c)
	0.032 M. 

	[image: image32.wmf]
	d)
	0.16 M. 


9. A given compound decomposes in a first order reaction with a half-life of 8.0 s. How long does it take for the concentration to decrease to one-eighth of its initial value? 

	[image: image33.wmf]
	a)
	32 s 

	[image: image34.wmf]
	b)
	24 s 

	[image: image35.wmf]
	c)
	64 s 

	[image: image36.wmf]
	d)
	16 s 


10. What is the rate constant for a first-order reaction with a half-life of 9.0 ms? 

	[image: image37.wmf]
	a)
	13 s–1 

	[image: image38.wmf]
	b)
	77 s–1 

	[image: image39.wmf]
	c)
	9.0 s–1 

	[image: image40.wmf]
	d)
	0.110 s–1 


11. What is the half-life of a first order reaction that has a rate constant of 280 s–1? 

	[image: image41.wmf]
	a)
	194 s 

	[image: image42.wmf]
	b)
	3.6 ms 

	[image: image43.wmf]
	c)
	404 ms 

	[image: image44.wmf]
	d)
	2.5 ms 


12. For the reaction 2NO2(g) + F2(g) → 2NO2F(g), the unique average rate can be written as –[F2]/t. This rate is equal to 

	[image: image45.wmf]
	a)
	–2 [NO2]/Δt 

	[image: image46.wmf]
	b)
	[NO2]/t 

	[image: image47.wmf]
	c)
	–[NO2]/t 

	[image: image48.wmf]
	d)
	[NO2F]/t 


13. If the rate of reaction increases 9.6 times when the concentration of a reactant increases 3.1 times, the order of the reaction with respect to this reactant is 

	[image: image49.wmf]
	a)
	1. 

	[image: image50.wmf]
	b)
	1.5. 

	[image: image51.wmf]
	c)
	2. 

	[image: image52.wmf]
	d)
	3. 


14. The rate of formation of oxygen in the reaction 

                  2N2O5(g) → 4NO2(g) + O2(g)  

is 2.28 (mol O2) L–1 s–1. What is the rate of formation of NO2? 

	[image: image53.wmf]
	a)
	0.57 (mol NO2) L–1 s–1 

	[image: image54.wmf]
	b)
	9.12 (mol NO2) L–1 s–1 

	[image: image55.wmf]
	c)
	2.28 (mol NO2) L–1 s–1 

	[image: image56.wmf]
	d)
	1.14 (mol NO2) L–1 s


15. For the reaction 

            HO(g) + H2(g) → H2O(g) + H(g) 

a plot of lnk versus 1/T gives a straight line with a slope equal to –5.1x103 K. What is the activation energy for the reaction? Gas constant R = 8.314 J K-1 mol-1. 

	[image: image57.wmf]
	a)
	42 kJmol–1 

	[image: image58.wmf]
	b)
	98 kJmol–1 

	[image: image59.wmf]
	c)
	5.1 kJmol–1 

	[image: image60.wmf]
	d)
	12 kJmol–1 


16. In radiation dose measurement, dose equivalent measures 

	[image: image61.wmf]
	a)
	absorbed radiation energy (dose) only. 

	[image: image62.wmf]
	b)
	the relative biological effectiveness of the radiation type (α, β, γ) only. 

	[image: image63.wmf]
	c)
	both the absorbed dose and the relative biological effectiveness of the radiation. 

	[image: image64.wmf]
	d)
	the number of nuclear disintegrations per second. 


17. Which of the following is not a unit of radioactivity measurement? 

	[image: image65.wmf]
	a)
	Bq (becquerel) 

	[image: image66.wmf]
	b)
	rem 

	[image: image67.wmf]
	c)
	Ci 

	[image: image68.wmf]
	d)
	μCi 


18. Radioactive decay is a 

	[image: image69.wmf]
	a)
	first-order process. 

	[image: image70.wmf]
	b)
	second-order process. 

	[image: image71.wmf]
	c)
	zero-order process. 

	[image: image72.wmf]
	d)
	temperature-dependent process. 


19. Which of the following is incorrect concerning radiocarbon dating? 

	[image: image73.wmf]
	a)
	The half life of carbon-14 is known. 

	[image: image74.wmf]
	b)
	The amount of carbon-14 in a living organism does not change, because it is continuously supplied. 

	[image: image75.wmf]
	c)
	Either the carbon-14 radioactivity or the number of carbon-14 atoms can be measured. 

	[image: image76.wmf]
	d)
	Carbon-14 decay stops when the organism dies. 


20. Which of the following is approximately the size of 10-10 m (~ 0.1 nm)? 

	[image: image77.wmf]
	a)
	an electron 

	[image: image78.wmf]
	b)
	a nucleon 

	[image: image79.wmf]
	c)
	an atom 

	[image: image80.wmf]
	d)
	a nucleus 


21. A 9.9-g sample of iodine-131 is stored for exactly 3 weeks. If the decay constant is 0.0861 day–1, what mass of the isotope remains? 

	[image: image81.wmf]
	a)
	0.16 g 

	[image: image82.wmf]
	b)
	7.6 g 

	[image: image83.wmf]
	c)
	1.6 g 

	[image: image84.wmf]
	d)
	5.5 g 


22. The decay constant for strontium-90 is 0.0247 y–1. How many grams of strontium-90 remain if 10.0 g decay for exactly 60 years? 

	[image: image85.wmf]
	a)
	0.23 g 

	[image: image86.wmf]
	b)
	0.33 g 

	[image: image87.wmf]
	c)
	1.46 g 

	[image: image88.wmf]
	d)
	2.27 g 


23. The half-life of plutonium-239 is 24,100 years. Calculate the percent of a plutonium sample left after 100 years. 

	[image: image89.wmf]
	a)
	99.7% 

	[image: image90.wmf]
	b)
	4.15% 

	[image: image91.wmf]
	c)
	90.0% 

	[image: image92.wmf]
	d)
	50.0% 


24. Calculate the time required for the activity of a 9.0 mCi cobalt-60 source to decay to 8.5 mCi. The half-life of cobalt-60 is 5.26 years. 

	[image: image93.wmf]
	a)
	4.6 months 

	[image: image94.wmf]
	b)
	2.3 months 

	[image: image95.wmf]
	c)
	5.2 months 

	[image: image96.wmf]
	d)
	10 months 


25. A sample of a dish from an archaeological dig gave 18,500 disintegrations per gram of carbon per day. A 1.00-g sample of carbon from a modern source gave 22,080 disintegrations per day. If the decay constant of carbon-14 is 1.2×10–4 y–1, what is the age of the dish? 

	[image: image97.wmf]
	a)
	1500 years 

	[image: image98.wmf]
	b)
	8300 years 

	[image: image99.wmf]
	c)
	68000 years 

	[image: image100.wmf]
	d)
	30000 years 


26. Calculate the mass loss of the following nuclear reaction, give the following masses: 4He, 4.0026 amu, 1H, 1.0078 amu, n (neutron), 1.0087 amu. 1 amu = 1.6605×10-27 kg 

           2 1H + 2 1n → 4He 

	[image: image101.wmf]
	a)
	1.6605×10–27 kg 

	[image: image102.wmf]
	b)
	5.0479×10–29 kg 

	[image: image103.wmf]
	c)
	1.9861 amu 

	[image: image104.wmf]
	d)
	3.2979×10–27 kg 


27. When one gram of 235U undergoes the following fission reaction 

              235U + 10n → 142Ba + 92Kr + 2 10n 

The mass loss is 8.08×10–7 kg. How much energy is released? 

	[image: image105.wmf]
	a)
	7.3×1010 J 

	[image: image106.wmf]
	b)
	2.4×102 J 

	[image: image107.wmf]
	c)
	7.3×10–10 J 

	[image: image108.wmf]
	d)
	73 kJ 


28. A carbon sample of mass 1.00 g from the Dead Sea scrolls underwent 1.4×104 carbon-14 disintegrations in 20 hours. A 1.00 g modern sample of the same material gives out 1.84104 disintegrations in 20 hours. The carbon-14 half life is 5730 years. Calculate the age of the scrolls. 

	[image: image109.wmf]
	a)
	1.4×103 years 

	[image: image110.wmf]
	b)
	0.98×103 years 

	[image: image111.wmf]
	c)
	9.8×103 years 

	[image: image112.wmf]
	d)
	2.3×103 years 


29. What nuclide is formed when 90Sr undergoes β decay? 

	[image: image113.wmf]
	a)
	86Kr 

	[image: image114.wmf]
	b)
	90Y 

	[image: image115.wmf]
	c)
	89Sr 

	[image: image116.wmf]
	d)
	90Rb 


30. A nuclide undergoes α decay and forms 231Th. What is the nuclide? 

	[image: image117.wmf]
	a)
	235Pu 

	[image: image118.wmf]
	b)
	235U 

	[image: image119.wmf]
	c)
	235Th 

	[image: image120.wmf]
	d)
	237U 


31. When 131I emits a β particle, what nuclide is produced? 

	[image: image121.wmf]
	a)
	130I 

	[image: image122.wmf]
	b)
	127Sb 

	[image: image123.wmf]
	c)
	131Xe 

	[image: image124.wmf]
	d)
	131Te 


Answers 
1. A

2. B

3. C

4. A

5. B

6. C

7. A

8. B

9. B

10. B

11. D

12. D

13. C

14. C

15. A

16. C

17. B

18. A

19. D

20. C

21. C

22. D

23. A

24. C

25. A

26. B

27. A

28. D

29. B

30. B

31. C
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