
HW 3 – Electron configurations 

1. Fill out the tables: 

Symbol 16
8O 2

1D+    

Number of 
protons 

8   14 16 

Number of 
neutrons 

8  14 14 18 

Number of 
electrons 

8 0 10  18 

Charge 
 

0 +1 +3 0  

 

 

2.  

Symbol 14
7N 35

17Cl-    

Number of 
protons 

7  18  17 

Number of 
neutrons 

7  22 20 20 

Number of 
electrons 

7 18  18 18 

Charge 
 

0 -1 0 +2  

 

 

 

If this took you 10 minutes or less (or if you are curious and have more time) please read further and 

try to answer the questions in the end of the HW. Don’t worry if the questions end up being too 

difficult/confusing, we will go over this in our next class. 

 

  



The number of electrons (1 negative charge each) in each atom equals the number of protons (1 

positive charge each), that is why atoms are not charged. 

Electrons in an atom occupy shells (energy levels represented by the letter “n”) around the nucleus 

starting from the shell that is the closest to the nucleus (n=1). Shells can have sub-shells. The further 

from the nucleus, the more subshells are in each shell.  

The number of the subshells in each shell is equal to the shell number “n”. Subshells are called “s”, “p”, 

“d”, “f”. 

Shell number (n) Sub-shell 

1 s 

2 s, p 

3 s, p, d 

4 s, p, d, f 

 

Subshells are made of orbitals. All orbitals of the same subshell have the same energy. Each orbital can 

be occupied by one or two electrons. 

Sub-shell Number of orbitals Maximum number of electrons 

s 1 2 

p 3 6 

d 5 10 

f 7 14 

 

For most elements the order of placing electrons into the subshell is: 

1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 6s, 4f, 5d, 6p, 7s, 5f, 6d,… 



 

Rules of filling electrons’ shells 

1. Decide the total number of electrons to be placed (it should be equal to the number of protons, 

which is its atomic number) 

2. Add electrons to each orbital starting with that of the lowest energy level and keeping in mind 

that we cannot place more than 2 electrons on each orbital  

For example, for nitrogen “N” (atomic number 7) we will have to place 7 electrons into the shells, 

subshells, and orbitals. We will follow the order above keeping in mind how many electrons we can 

place in each orbital (see the table above). The electron configuration for this element will look like this: 

1s22s22p3    

This means that the first shell “1” with one subshell “s” will be occupied by 2 electrons (the superscript 

shows the number of the electrons in the subshell); the second shell “2” with 2 subshells (s and p) will 

be occupied by the rest of the electrons (7-2 = 5). Two of these 5 electrons will be on subshell 2s 

(superscript 2) and 3 electrons on subshell 2p (superscript 3). 

Try to answer the following questions: 

3. Write down the electron configuration of 8O, 9F, 16S, 21Sc (Note that the number next to the 

element symbol is the element’s atomic number). 

4. What elements have the following electron configurations: a) 1s22s22p4; b) 1s22s22p63s23p1, c) 

1s22s22p63s23p63d64s2? 

 

5. What element has the outer most orbital …3p3? 

6. Write down electron configuration of an element with the nucleus charge = 12. 

7. Which of the following atoms and ions have the same electron configuration as 18Ar: Ca2+, Cl-, K, 

Na+, S2-, As3-, Al3+? 

 


