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Question 1
(i) Write the special name given to each of the following groups of the periodic table.
    
    Group 1A: Alkali metals			
    
    Group 2A: alkaline earth metals		

    Group 6A: chalcogens
 

(ii) The following are special names given to some groups of the periodic table. Give the group numbers and one example of each.
    
    Halogens: Group 7A, Cl		

   Noble Gases: Group 8A, Ne
 

(iii) Give one property and one example of metalloids.

Semiconductors, Si


Question 2
Consider two ions with the symbol X3+ and Y2- formed from representative elements.

(i) Give the group number of each element.

3A and 6A

(ii) If X and Y are in periods 3 and 2, respectively, what are the elements X and Y?
 
Al and O

(iii) What noble gas has the same electron arrangement as the ions X3+ and Y2-?

Ne

(iv) What is the empirical formula of a compound made from the elements X and Y? 

Al2O3 		or 	X2Y3


(v) Are the ions X3+ and Y2- isoelectronic? State YES or NO and explain your reasoning.

Yes, they have the same number of electrons and configuration.

Question 3
(i) What is(are) the difference(s) between covalent bonding and ionic bonding?

Covalent bonding involves only nonmetals whereas ionic bonding involves a metal and a nonmetal.


(ii) How would you differentiate between binary ionic compounds and binary molecular compounds?

A metal and a nonmetal in binary ionic but 2 nonmetals in binary molecular. 



(iii) Classify the following binary compounds as ionic or molecular: 
       HBr, NH3, CaCl2, FeO, H2O, and PF3.

       Ionic: CaCl2, FeO


       Molecular: HBr, NH3, H2O, and PF3



Question 4
(i) What is the maximum number of electrons that can be found in each of the following?

The fifth shell: 50 electrons


The 3d subshell: 10 electrons 


(ii) How many orbitals are present in each of the following?

The third shell: 9


 The 4f subshell: 7


(iii) Arrange the subshells (s, p, d, f) in order of decreasing energy level.

  f  > d > p > s

Question 5
(i) What is an ion?

Positively or negatively charged particles.


(ii) Briefly explain the following terms and give one example of each.

Cation: positively charged ion, Na+



Anion: negatively charged ion, Cl-



Monatomic ion: ion with only one atom, Ca2+



Polyatomic ion: ion with 2 or more atoms, SO42-




Question 6
Write the electron configuration and draw the orbital diagrams for the following:

(i) The noble gas in period 4.
    
Kr: 1s22s22p63s23p64s23d104p6	





(ii) The most stable ion formed by Sr.

Kr: 1s22s22p63s23p64s23d104p6	







Question 7
(i) Consider the elements S, Se, Po, and O.

Which has the largest atomic radius?		Po


Which is the least electronegative?		Po


 Place the elements in order of increasing first ionization energy.

Po < Se < S < O

(ii) Consider the elements Br, Ca, Kr, and K.

Which has the smallest ionization energy?	K


Which is the most electronegative?	Br


 Place the elements in order of decreasing atomic radius.

K > Ca > Br > Kr


Question 8
(i) Briefly explain valence electrons.

Electrons in the outermost shell of an atom.			

(ii) How many valence electrons do elements in the following groups have?

Group 5A: 5


Group 7A: 7


(iii) How many valence electrons do elements with the following configurations have? How many electrons does each have to lose or gain to complete its octet?

1s22s22p63s23p64s23d104p5: 7 electrons, gain 1


1s22s22p63s23p6: 8 electrons, none
Question 9
(i) Elements in the periodic table are classified into three based on physical properties. Name these three classes and give one example of each. 

Metals, Na
Nonmetals, Br
Metalloids, Si



(ii) Elements in the periodic table are classified into four based on chemical properties. Name these four classes. 
 
Representative elements, noble gases, transition elements, inner transition elements







Question 10
The periodic table of elements is divided into four blocks based on the subshells in which the distinguishing electrons of the elements are found. Indicate the type of each block (e.g. s-block, etc.) in the diagram below. 
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Bonus
(i) Two elements in Period 5 are adjacent to one another in the periodic table. The ground-state atom of one element has only s electrons in its valence shell; the other has at least one d electron in an unfilled shell. Identify these elements.


Sr and Y






(ii) You travel to an alternate universe where the atomic orbitals are different from those on earth, but all other aspects of the atoms are the same. In this universe, you find that the first (lowest energy) orbital is filled with three electrons and the second orbital can hold a maximum of nine electrons. You discover an element Z that has five electrons in its atom. Would you expect Z to be more likely to form a cation or an anion? Explain briefly and indicate a possible charge on this ion.  

Cation, Z2+
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