
AP Chemistry - Unit 5 

Wkst:   FR - atomic structure & Periodicity 

 

1. Answer the following questions about the element selenium, Se (atomic number 34).  

 

(a)   Samples of natural selenium contain six stable isotopes. In terms of atomic structure, explain what these isotopes       

have in common, and how they differ.  

 

(b) Write the complete electron configuration (e.g., 1s2 2s2. . . etc.) for a selenium atom in the ground state. Indicate 

the number of unpaired electrons in the ground-state atom, and explain your reasoning.  

 

(c) In terms of atomic structure, explain why the first ionization energy of selenium is  

 

(i) less than that of bromine (atomic number 35), and  

 

(ii) greater than that of tellurium (atomic number 52).  

 

 

2. Answer the following questions regarding light and its interactions with molecules, atoms, and ions.  

 

(a)   The longest wavelength of light with enough energy to break the Cl-Cl bond in Cl2(g) is 495 nm.  

 

(i) Calculate the frequency, in s-1, of the light.  

(ii) Calculate the energy, in J, of a photon of the light.  

(iii) Calculate the minimum energy, in kJ mol-1, of the Cl-Cl bond.  

 

(b)   A certain line in the spectrum of atomic hydrogen is associated with the electronic transition in the H atom from   

        the sixth energy level (n = 6) to the second energy level (n = 2).  

 

(i) Indicate whether the H atom emits energy or whether it absorbs energy during the transition. Justify your 

answer.  

(ii) Calculate the wavelength, in nm, of the radiation associated with the spectral line.  

(iii) Account for the observation that the amount of energy associated with the same electronic transition (n = 

6 to n = 2) in the He+ ion is greater than that associated with the corresponding transition in the H atom  

 

 

 



 

 

 

3.   Use principles of atomic structure and/or chemical bonding to answer each of the following.  

 

(a) The radius of the Ca atom is 0.197 nanometer; the radius of the Ca
2+

 ion is 0.099 nanometer. Account for this 

difference.  

 Ionization Energy 

(KJ/mol) 

 First Second 

K 419 3050 

Ca 590 1140 

 

 

(b)  Explain the difference between Ca and K in regard to 

 

 (i)   their first ionization 

 

 (ii)  their second ionization energies 

 

(c)  The first ionization energy of Mg is 738 kilojoules per mole and that of Al is 578 kilojoules per mole.  Account 

for this difference. 

 

 

 

4.   Explain each of the following observations using principles of atomic structure and/or bonding  

 

(a)  Potassium has a lower first-ionization energy than lithium 

 

(b)  The ionic radius of N
-3

 is larger than that of O
-2

 

 

(c)  A calcium atom is larger than a zinc atom 

 

(d)  Boron has a lower first-ionization energy than beryllium 

 

 


