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All work must be shown to receive credit.  Give all answers to the correct number of significant figures

Constants

	NA = 6.022 x 1023 mol-1
	h=6.626x10-34 J sec
	c=3.00x108 m sec-1

	R =   8.3145 J/(mol K)    =  0.08206 L atm/(mol K)
	Kw = 1x 10-14 M2
	F = 96,485 C/mol

	h= 6.626 x 10-34 J*s
	1 amu =1.6605 x 10-29 kg
	



Equations

	ΔG  =  ΔH – TΔS
	Δ=hc/λ
	ΔGo = = – RT Ln Keq

	ΔG = –nFE
	

	G = Go + RT ln Q

	pH= -Log[H+]
	Ln [A] = Ln [A]o  –  kt
	[A] = [A]o e- kt

	t1/2 = Ln2/ k
	1     =      1     +  2kt
             [A]2        [A]o2

	Kw=Ka*Kb

	PT = P1 + P2 + P3 + ..............
	∆E=∆mc2
	x=-b ± (b2 – 4ac)½
2a

	t½ =     3   
       2k[A]o2
	t1/2 =    [A]o
          2k
	  1     =      1     +  kt     
              [A]           [A]o                        
















I. Multiple Choice: (8 pts)

1. Which of the following may contain a double bond?

A) C4H8		B) C4H10		C) C4H6		D) C5H12

2. Which of the following statements is true:

a) Fission reactions involve the combination of two smaller nuclides to make a larger nuclide

b) Fusion involves the splitting of larger nuclides into smaller nuclides

c) In both fission and fusion reactions, energy is released because the mass of the product nuclides is greater than the mass of the reactant nuclides

d) The mass of a nuclide is greater then the sum of the masses of its constituent protons and neutrons

e) Protons attract each other, and this explains why a nucleus holds together

3. When a beta particle is emitted,

a) An electron is converted to a helium nucleus.

b) A gamma ray is released.

c) Two gamma rays are released.

d) Proton is converted to a neutron.

e) Neutron is converted to a proton

4. The structure of amphetamine is shown to the below. What is the molecular formula of amphetamine?

[image: ]

(a) C9H13N 	     (b) C8H2N      	(c) C8H7NO 	      (d) C9H10N 	(e) C7H14N

II. Short Answer

1. Explain how nuclear reactions differ from ordinary chemical reactions. (4 pts)











2. Write a balanced nuclear equation for each of the following reactions: (12 pts) 

a. 212Po decays by emission:_________________________________________

b. 137Cs decays by emission:_________________________________________

c. 55Fe undergoes electron capture:_________________________________________

d. 84Zr decays by positron emission:_________________________________________

e. 232Th undergoes an , , and another  emission:

____________________________________________________

f. 
:__________________________________________

3. Nuclear disarmament could be accomplished if weapons were not "replenished." The tritium in nuclear warhead decays with a half-life of 12.26 yr to helium, and must be periodically replaced or the weapon is useless. What fraction of the tritium is lost in 5 years? (8 pts)




	



4. Give an example of a stable isotope of oxygen (using the concept of the stability belt) and a radioactive isotope of oxygen and explain why the one is stable and the other one is instable (determine the mode of decay). (4 pts)






5. The most abundant natural isotope of copper is 63Cu.  It has an atomic mass of 62.93433 amu.  Given the mass of a proton of 1.00728 amu and the mass of a neutron of 1.00866 amu, calculate the binding energy of 63Cu (in units of J) and the binding energy per nucleon (in units of J/nucleon). (8 pts)









6. For each pair of isotopes listed, circle the nuclide that is radioactive and explain why: (6 pts)

a. 42 95Mo or 4392Tc





b. 2040Ca or 2045Ca




7. Draw isomeric structures (showing all atoms) of C3H7NO with the following characteristic functional groups: (6 pts)

a) A cyclic ether with an amine group 				b) An amide



    







8. Warfarin is used to prevent blood clots from forming or growing larger in your blood and blood vessels. Circle and label 4 functional groups in Warfarin? (5 pts)



A._______________________ B._______________________ C._______________________
D________________________ E.________________________
9. Name the following compounds using IUPAC rules (6 pts)
[image: ]



Name_________________________________	Name________________________________
10. Draw the structure for each of the following names: (6 pts)
a)  3-isopropylcyclopentene				b) 8-bromo-5-tert-butyl-2-octyne





11. Describe the relationship between each of the following pairs of structures as one of the following: identical, cis-trans isomers, constitutional isomers, or different compounds.(4 pts)



_____________________						_________________

12. Draw the structures of the major organic products of the following reactions. (9 pts)








13. 235U is fissionable; 238U is not.  Explain what “fissionable” means and give a reaction that illustrates this point.  (The equation doesn’t have to be correct, but should illustrate the point you are trying to make.) (4 pts)
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