
CHEM 101 
Chapter 7 tutorial 



7.55 An electron in a certain atom is in the n = 2 quantum level. List the 
possible values of L and mL that it can have.  
 
n=2, l=0,1 , 
if l=0 then  ml=0 , if l=1 then ml = -1,0,+1 
 
7.56 An electron in an atom is in the n = 3 quantum level. List the 
possible values of L and mL that it can have.  
 
 n=3, l=0,1,2, 
if l=0   ml=0 , if l=1 ml = -1,0,+1 , if l=2  ml = -2,-1,0,+1,+2) 



7.57 Give the values of the quantum numbers associated with the 
following orbitals:  

 

 

 

 

7.58 Give the values of the four quantum numbers of an electron in the 
following orbitals: 

 

 



7.59 Discuss the similarities and differences between a 1s and a 2s 
orbital. 

 

 

 

7.60 What is the difference between a 2px and a 2py orbital?  

 

 

 

 



7.61 List all the possible subshells and orbitals associated with the 
principal quantum number n , if n = 5. 

  

• l= 0, 1, 2, 3, 4. these correspond to the 5s, 5p, 5d, 5f, and 5g subshells 

• l=0, ml= 0 (1 orbital) 

• l=1, ml= -1, 0,+1 (3 orbitals) 

• l=2, ml= -2,-1, 0, +1,+2 (5 orbitals) 

• l=3, ml= -3,-2,-1,0, +1,+2,+3 (7 orbitals) 

• l=4, ml= -4,-3,-2,-1,0, +1,+2,+3,+4 (9 orbitals) 

 

 

 

 

 



7.62 List all the possible subshells and orbitals associated with the 
principal quantum number n , if n = 6.  

• l= 0,1,2,3,4,5 these correspond to the 6s, 6p, 6d, 6f, 6g and 6h subshells 

• l=0, ml= 0 (1 orbital) 

• l=1, ml= -1, 0,+1 (3 orbitals) 

• l=2, ml= -2,-1, 0, +1,+2 (5 orbitals) 

• l=3, ml= -3,-2,-1,0, +1,+2,+3 (7 orbitals) 

• l=4, ml= -4,-3,-2,-1,0, +1,+2,+3,+4 (9 orbitals) 

• l=5, ml= -5,-4,-3,-2,-1,0, +1,+2,+3,+4,+5 (11 orbitals) 

 



7.64 What is the total number of electrons that can be held in all orbitals 
having the same principal quantum number n?  
 



7.66 Indicate the total number of  

(a) p electrons in N (Z = 7); 

(b) s electrons in Si (Z = 14) 

(c) 3d electrons in S (Z = 16)  
 
 

 

 

 

 

 

 

 



7.68 Why do the 3s, 3p, and 3d orbitals have the same energy in a 
hydrogen atom but different energies in a many-electron atom? 
 
 
 
 
7.69 For each of the following pairs of hydrogen orbitals, 
indicate which is higher in energy: 
 (a) 1s, 2s; (b) 2p,3p; (c) 3dxy, 3dyz; (d) 3s, 3d; (e) 4f, 5s.  
 
 



7.70 Which orbital in each of the following pairs is lower 
in energy in a many-electron atom?  
(a) 2s, 2p; (b) 3p, 3d; (c) 3s, 4s; (d) 4d, 5f 

 
 

7.75 Indicate which of the following sets of quantum numbers in 
an atom are unacceptable and explain why: 
(a) (1, 0, 1/2, 1/2), (b) (3, 0, 0, +1/2), (c) (2, 2, 1, +1/2), 
(d) (4, 3, -2, +1/ 2), (e) (3, 2, 1, 1)  
 
 



7.78 Indicate the number of unpaired electrons present in each of the 
following atoms: B, Ne, P, Sc, Mn, Se, Kr, Fe, Cd, I, Pb.  
 



7.91 The electron configuration of a neutral atom is 1s22s22p63s2. Write 
a complete set of quantum numbers for each of the electrons. Name the 
element.  
 
 



7.92 Which of the following species has the most unpaired 
electrons? S1, S, or S2. Explain how you arrive at 
your answer  
 
 



7.96 What is the maximum number of electrons in an atom 
that can have the following quantum numbers? Specify the orbitals in 
which the electrons would be found. 
(a) n = 2, ms = +1/2; (b) n = 4, ml = +1; (c) n = 3, l = 2;  

(d) n = 2, l = 0, ms = -1/2; (e) n = 4, l = 3, ml = -2.  
 

 

 
  
 


