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2. Answer the following problems about gases.

(a) The average atomic mass of naturally occurring neon is 20.18 amu. There are two common 1sotopes of
naturally occurring neon as indicated in the table below.

__Isotope | Mass (amu) _
Ne-20 19.99
Ne-22 21.99

(i) Using the information above, calculate the percent abundance of each isotope.

(ii) Calculate the number of Ne-22 atoms in a 12.55 g sample of naturally occurring neon.

(b) A major line in the emission spectrum of neon corresponds to a frequency of 4.34 x 104 571, Calculate the
wavelength, in nanometers, of light that corresponds to this line.

(¢) Inthe upper atmosphere, ozone molecules decompose as they absorb ultraviolet (UV) radiation, as shown by
the equation below. Ozone serves to block harmful ultraviolet radiation that comes from the Sun:

04(8) —5— Oy(g) + O(g)

A molecule of Os(g) absorbs a photon with a frequcncy of 1.00 x 1015 ¢71,

(i) How much energy, in joules, does the O4(g) molecule absorb per photon?

(i) The minimum energy needed to break an oxygen~oi§gcn bond in ozone is 387 kJ mol ™, ﬁoes a

photon with a frequency of 1,00 x 1015 1 have enough energy to break this bond? Support your
answer with a calculation. - :
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Beach Volleyball FRQ Assessment
	1. Which of the following pairs of compounds are isomers?
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(A)                                                                                             (B)
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(C)                                                                                             (D)
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	2. The organic compound represented above is an example of… 

	(A) an organic acid     (B) an alcohol     (C) an ether     (D) an aldehyde     (E) a ketone


	3. When 
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decays, the emission consists consecutively of an alpha particle, then two beta particles, and finally another alpha particle. The resulting stable nucleus is… 

	(A) 

 (B) 

 (C) 

 (D) 

 (E) 



	

	4. The radioactive decay of 

  to 

 occurs by the process of… 

	(A) beta particle emission     (B) alpha particle emission     (C) positron emission

	(D) electron capture             (E) neutron capture

	

	5. For the types of radiation given, which of the following is the correct order of increasing ability to penetrate a piece of lead?

	(A) Alpha particles < gamma rays < beta particles

	(B) Alpha particles < beta particles < gamma rays

	(C) Beta particles < alpha particles < gamma rays

	(D) Beta particles < gamma rays < alpha particles

	(E) Gamma rays < alpha particles < beta particles 

	

	6.     
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	What is the missing product in the nuclear reaction represented above?
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	7. The specific rate constant k for radioactive element X is 0.023 min−1. What weight of X was originally present in a sample if 40 grams is left after 60 minutes?

	(A) 10 grams      (B) 20 grams      (C) 80 grams      (D) 120 grams      (E) 160 grams

	

	8. Correct statements about alpha particles include which of the following?

	I. They have a mass number of 4 and a charge of +2.

	II. They are more penetrating than beta particles.

	III. They are helium nuclei.

	(A) I only      (B) III only      (C) I and II      (D) I and III       (E) II and III

	

	9. The nuclide 
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 is radioactive and decays by the loss of one beta particle. The product nuclide is…

	(A) 
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	10. If 87.5 percent of a sample of pure Iodine-131 decays in 24 days, what is the half-life of Iodine-131? 

	(A) 6 days       (B) 8 days       (C) 12 days       (D) 14 days       (E) 21 days


FRQ Extra Credit (20 Points Max)
Minutes to Finish FRQ:    10
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