NAME:________SOLUTIONS_______________ CHEM 132, FALL, 2013, SECOND QUIZ
Show your work in all problems involving a calculation.  Useful constants: c = 2.9979 x 108 m/s, NA = 6.0221 x 1023 molecules/mole, h = 6.6261 x 10-34 J-s
1) This problem deals with ultraviolet light with a wavelength of 309 nm.
a) Calculate the frequency of the light.
 = 309 nm = 309 x 10-9 m
 = c/ = (2.9979 x 108 m/s)/( 309 x 10-9 m) = 9.70 x 1014 Hz (Hz = 1/s)
b) Calculate the energy of one photon of the light.
E = h = (6.6261 x 10-34 J-s)( 9.70 x 1014 1/s) = 6.43 x 10-19 J/photon
c) Will the light ionize gaseous cesium whose ionization energy is 376 kJ/mole?  Explain.
E(J/mole) = NA E = (6.0221 x 1023 photons/mole)( 6.43 x 10-19 J/photon) = 387000 J = 387 kJ/mole 
The energy of the light is greater than 376 kJ/mole,  the ionization energy of cesium, so it will be ionized.
2) Simplissimus developed the following list of quantum numbers for states of the hydrogen atom.  Identify those which are impossible and indicate why.
a) 1d1  BOGUS.  When n =1, l can only be 0.  A d orbital has l = 2.
b) 4f3   OK.  When n =4, l can be as high as 3 which is l for an f orbital.  For l = 3, ml can be 3.
c) 2p2 BOGUS.  A p orbital means l =1 so ml = -1, 0, 1 but NOT 2
d) 3s0  OK. When n =3, l can be 0 (s orbital).  When l = 0, ml can only be 0.
3) Sweet bunny Fu Fu who lives in a cool forest has a bad day as he encounters a rattle snake after leaving his burrow.  Rattle snakes have poor eye sight but possess pits with infrared sensors.   Explain why the rattle snake will have deadly aim in striking poor bunny Fu Fu.  Suppose bunny Fu Fu’s habitat is a desert in the summer.  In this case, will the snake have a better or poorer aim?  Briefly explain.
[bookmark: _GoBack]A warm object such as bunny Fu Fu emits peak black-body radiation in the infra-red which the rattle snake, a pit viper, can detect.  However, in a hot, summer desert, everything is warm and therefore there is little contrast between the terrain and bunny Fu Fu.  The snake will have poorer aim.  Bunny Fu Fu would probably not leave his burrow in the summer because he would perish from dehydration unless wily coyote or a hawk gets her first.
