CHM 111.017 SAMPLE EXAM 3

Alright y’all, you guys know I always gotta say a little bit before the actual sample exam. PLEASE review the concepts. This is all problem based this time because this test is over four chapters, and I think we should cover as many topics as possible. I will go over concepts as much as I can during test review this week. You guys got this. ~Mike

1. The first step in the industrial recovery of zinc from the zinc sulfide ore is roasting, that is, the conversion of ZnS to ZnO by heating: 
2ZnS(s) + 3O2(g) -> 2ZnO(s) + 2SO2(g)  ΔH= -879 kj/mol
	Calculate the heat evolved (in kJ) per gram of ZnS roasted. (# 5.27 in your book)







2. Mike has a bunch of free time (I wish) and calls up his buddy Jeff to make a sword. To test how iron absorbs and gives off heat they dip 237 grams of iron at 98oC into 198oC of water. What will the final temperature of the iron and water be? Iron’s specific heat is 0.444 J/goC. (Mike original) 











      3.  One reaction involved in the conversion of iron ore to the metal is 


	

Credit to: Ref.  Moore, J.W., Stanitski, C.L., and Jurs, P. C., Chemistry:  The Molecular Science, 2nd ed., Thomson, 2005.
4. Photosynthesis produces glucose (C6H12O6) and oxygen from carbon dioxide and water: CO2(g) + H2O(l) -> C6H12O6(s) + 6O2(g) 
a. How would you determine experimentally the ΔHorxn value for this reaction? 
b. Solar radiation produces about 7.0 x 1014 kg of glucose a year on Earth. What is the corresponding ΔHo change?
(5.121 in your book)







5. Consider the following reaction at 298 K: 2H2(g) + O2(g) -> 2H2O(l) ΔHo= -571.6 kJ/mol Calculate the ΔSsys, ΔSsurr, and ΔSuniv (18.59 in your book)















6. Find the temperatures at which reactions with the following ΔH and ΔS values would become spontaneous: 
a. ΔH= -126 kJ/mol, ΔS= 84 J/K.mol
b. ΔH= 11.7 kJ/mol, ΔS= -105 J/K.mol












7. Ronde is making a security system to ensure his prized flowers are kept secret. He decides to use a beam that has a frequency of 4.7 x 1014 Hz. Will this be visible to the naked eye? Or will it catch people off guard? If it is visible, what color will it be? (Mike original)






8. An electron in the hydrogen atom makes a transition from an energy state of principal quantum number ni to the n=1 state. If the photon emitted has a wavelength of 94.9 nm, what is the value of ni? (6.33 from your book. It’s pretty fun)















9. BIOLOGY TIME Y’ALL. Alveoli are tiny sacs of air in the lungs. Their average diameter is 5.0 x 10-5 m. Calculate the uncertainty in the velocity of an oxygen molecule (5.3 x 10-26 lg) trapped within a sac. (Hint: The maximum uncertainty in the position of the molecule is given by the diameter of the sac. also, this is 6.fity in your book)













10. Maaaaaaan give me the electron configuarion numbers for:
a. Phosphorous
b. Tungsten
c. Silver
d. Xenon







11. What are possible combinations of quantum numbers when n=3? 







12. What element(s) could this combination of quantum numbers represent?
a. n=3
b. l=1
c. m= +1
d. mo=+1/2
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