General Chem. 1 Atomic Structure Worksheet

1.
The work function of an element is the energy required to remove an electron from the surface of the solid element. The work function for lithium is 279.7 kJ/mol (that is it takes 279.7 kJ of energy to remove one mole of electrons from one mole of Li atoms on the surface of Li metal). What is the maximum wavelength of light that can remove an electron from an atom on the surface of lithium metal?

2.
Calculate the de Broglie wavelength for each of the following.
a.  a proton (1.6726 x 10-27 kg) with a velocity 90. % of the speed of light
b.  a 150 g ball with a velocity of 10. m/s

3.  
Calculate the frequency (in MHz) of a photon resulting from the transition from ni = 3, to nf = 1 for the hydrogen atom. [1 Hz = 1 s-1]

4
From the Heisenberg uncertainty principle, calculate (x for an electron with (v = 0.100 m/s. How does (x compare with the size of a hydrogen atom.

5
Write the electron configurations for the following element:  V
6.
Identify the shell and subshell (i.e., give the number/letter designation) of an orbital with the quantum numbers:
a)  n = 5, l = 2, ml = -2


b) n = 2, l = 0, ml = 0



7.
Which of the following sets of quantum numbers are not allowed in the hydrogen atom? For the sets of quantum numbers that are incorrect, state what is wrong in each set.
a. n= 3, l = 2, ml = 2
b. n= 4, l = 3, ml = 4
c. n= 0, l = 0, ml = 0
d. n= 2, l = -1, ml = 1

8.
What is the difference between a 3p orbital and a 4 p orbital? 

