
Chem 103, Fall 2011  Problem Set 5 Solutions 

 

1. a. 0 – (– 2.18 × 10
–18

 J) = 2.18 × 10
–18

 J 

b. 0 – (– 0.545 × 10
–18

 J) = 0.545 × 10
–18

 J 

The electron in b is already in an excited state (more distant from the nucleus already), so it 

requires less energy input to raise it to the ionization limit.  

 

2. a. (2.18 × 10
–18

 J/atom) (1 kJ/1000 J)( 6.02 × 10
23 

atoms/mol) = 1310 kJ/mol 

b. (0.545 × 10
–18

 J/atom) (1 kJ/1000 J)(6.02 × 10
23 

atoms/mol) = 328 kJ/mol 

 

3. 412 kJ/mol (1000J/1 kJ) (1 mol/6.02 × 10
23 

atoms) = 6.84 × 10
–19

 J/atom [ground to 

ionization] 

126 kJ/mol (1000J/1 kJ) (1 mol/6.02 × 10
23 

atoms) = 2.09 × 10
–19

 J/atom [excited state to 

ionization] 

 

Therefore the amount of energy between the ground and first excited state is  

6.84 × 10
–19

 J/atom – 2.09 × 10
–19

 J/atom = 4.75 × 10
–19

 J/atom. This corresponds to a 

photon energy of  hc/, or = 419 nm. 

 

  

4. [Alternate answers may be acceptable] 

 

a. the possible energy values that the electron may have 

b. it was incompatible with the Uncertainty Principle or it gave the wrong energy levels 

for He, Li, etc.  

c. the difference between two energy level values 

d. a single electron can move from place to place within the general region indicated by 

the “cloud” 

 

5.  

(a) The two largest orbitals in the picture are (b) and (c). They must have the highest value of 

n because they have the largest 90% probability contours. They also appear to be roughly 



the same size, so they correspond to the same value of n, although you can’t really say 

which n using the information given. 

(b) The symbol l = 1 means the same thing as a p orbital. In the picture, orbitals (a) and (d) 

are p orbitals. You can tell by comparing the shapes with Fig. 3.20 in your text. So the 

answer to the question would be “two orbitals in the picture” have  l = 1, but you could 

also answer 3 orbitals total can have  l = 1. 

(c) The phrase “general shape” is misleading. They should have said “same sublevel”. So 

you would answer “four other orbitals are in the d sublevel.”  


