Chem 1A Test 3

Sept. 29, 2005   Show work for credit.
Gas Constant:  R = 0.082057 L.atm/mol.K

STP = standard temperature and pressure, i.e. 0oC and 1atm.

Planck’s constant: h = 6.626 x 10-34J.s

Speed of light:       c = 2.9979 x 108m/s

Molar Volume of an ideal gas at STP = 22.4 L/mol


electron mass me = 9.109389 x 10-28g

1. Consider the neutralization of the base Sr(OH)2 with HCl.

a. Write a balanced chemical equation for the reaction.

b. Write the complete ionic equation for the reaction.

c. Write the net ionic equation for the reaction.

2. What volume of 0.0250 M nitric acid (HNO3) solution is needed to neutralize 0.015 L of 0.0337 M Ba(OH)2?  (Write a balanced reaction equation first.)
3. What is the molar volume of an ideal gas at 23.0oC (room temperature) and 1.00 atmosphere?  What is the molar volume of an ideal at 100.0oC and 1.00 atmosphere? 
4. What is the density of N2 gas near the surface of Titan where the temperature is -180oC and the pressure is 1.5 atm?  What is the density of N2 gas on earth say at 25oC and 1 atm?  

5. If a sample of ideal gas changes in temperature from 10.0oC at 750. torr to –30.0oC, what will be its final pressure in torr and in atmospheres?  Assume that its volume does not change.   (Hint:  Derive the necessary gas law from the ideal gas law.)
6. What mass of barium nitrate, Ba(NO3)2 is needed to make 0.500 L of a 0.0250 M solution of Ba(NO3)2?

a. What is the final molarity of nitrate ions?  What is the final molarity of barium ions?

b. How would you make a 0.00250 M solution from the above stock solution?

7. One type of sunburn occurs on exposure to UV light of wavelength near 325 nm.
a. What is the frequency of light of this wavelength?

b. What is the energy contained by a photon of light of this wavelength?

c. How much energy is contained by a mole of these photons?

d. How many photons are in a 1.00 mJ burst of this light?

8. Consider the line spectra you observed in lecture.

a. Why do excited atoms of a given element emit discrete wavelengths (or frequencies) of light?

b. Why do different elements have different line spectra?

c. What is the difference between an absorption spectrum and an emission spectrum?
9.  (Extra ½ credit):  Sketch planar projections of the following orbitals with the correct number of radial and angular nodes:

a. 3s orbital

b. 3pz orbital

c. 2pz orbital

d. 5px orbital

10. (Extra ½ credit):
a) What is the big difference between the energy level diagram for hydrogen and that for any multi-electronic atom?  Hint:  Think about the quantum mechanical meaning of “degenerate”.

b) What does the Pauli Exclusion Principle say?

c) What does Hund’s rule say?

