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Question 1
(i) The following are special names given to some groups of the periodic table. Give the group numbers and two examples of each.
    
    Alkaline Earth Metals: Group 2A, Mg			
    

    Halogens: Group 7A, Cl		


   Chalcogens: Group 6A, O
 


(ii) What is(are) the difference(s) between metals and nonmetals?

Metals are on the left block and nonmetals are on the right bock of the periodic table.


(iii) Give two examples of metalloids

Si and As


Question 2
(a) What is the empirical formula of a compound made from aluminum and oxygen?

Al3+ and O2-  →  Al2O3


(b) A compound is made up of the following percent composition: 22.1% Al, 25.4% P, and 52.5% O. Calculate the empirical formula of the compound.


Assume 100.0 g sample

Mass: 		Al = 22.1 g		P = 25.4 g 		O = 52.5 g

Moles:	    	    = 22.1/26.98 	   = 25.4/30.97	    	    = 52.5/16.00
	  	    = 0.819 mol	               = 0.820 mol		    = 3.28 mol			

Mole ratios:	    = 0.819/0.819	   = 0.820/0.819	    = 3.28/0.819
		    = 1.00		   = 1.00		    = 4.00	
 

Empirical formula = AlPO4
Question 3
(i) What noble gas has the same arrangement as the following ions?

N3-: 	Ne


Ca2+: 	Ar


(ii) Consider an ion with the symbol X2+ formed from a representative element.

What is the group number of the element? 	2A


What is the Lewis symbol of the element? 	∙X·


If X is in period 3, what is the element?	Mg



Question 4
(i) The molecule Cl2 is nonpolar, but HCl is polar. Explain.

Cl is more electronegative than H so there is unequal sharing of electrons in HCl. H has a partial positive charge whilst Cl has a partial negative charge.


(ii) Write the symbols δ+ and δ- over the atoms that are in polar bonds.

δ+     δ-
C — Cl

δ+     δ-
H — O

δ-     δ+
S — H

(ii) What is the maximum number of electrons that can be found in the following?

The third shell:	18 electrons


The f subshell:		14 electrons 



Question 5
Briefly explain the following terms and give two examples of each.

Ionic compounds: Ionic bonds are present (bonds between a metal and a nonmetal). 
NaCl and CaO


Binary compounds: Only two elements but any number of atoms are present.
Fe2O3 and NH3


Molecular compounds: Covalent bonds are present (bonds between two nonmetals).
H2O and CO2


Monatomic ions: Ions containing only one atom. Ca2+ and Br-



Polyatomic ions: Ions containing two or more atoms. SO42- and NH4+




Question 6
Draw Lewis structures for the following molecules and predict the molecular geometry and polarity of each molecule.

(i) NF3

              . .   . .   . .
	: F : N : F :
              · ∙  ∙ ∙    · ∙
                 : F :
                   ∙ ·
4 electron groups, 3 bonding, 1 nonbonding
Trigonal pyramidal, polar

(ii) H2S
                                          . .
			H : S : H
                                          · ∙
4 electron groups, 2 bonding, 2 nonbonding
Bent, polar 
Question 7
(i) Briefly explain isoelectronic species.
Species with the same number of electrons

Write four atoms or ions that are isoelectronic with F-
Ne, O2-, Na+, and Mg2+


ii) What are intermolecular forces?
Attractive forces between molecules.


Give three examples of intermolecular forces
London (dispersion) forces, dipole-dipole interactions, and hydrogen bonding


State which of the three forces above is the strongest and which is the weakest.
Strongest: Hydrogen bonds

Weakest: London forces



Question 8
Write the electron configuration and draw orbital diagrams for the following.

(i) The noble gas in period 3.
    
Ar: 1s22s22p63s23p6







(ii) The element found in group 3A and period 4.

Ga: 1s22s22p63s23p64s23d104p1	







Question 9
Consider the elements Cl, Al, Ar, and Si.

(a) Which has the most metallic character?	Al


(b) Which has the largest atomic radius?	Al


(c) Which is the most electronegative?	Cl


 (e) Place the elements in order of increasing first ionization energy.
	Al < Si < Cl < Ar





Question 10
Answer the questions below about the element Q, which has the electron configuration shown.
			Q = [Ar]4s23d104p5


(a) What is the number of valence electrons in Q?	7



(b) What is the number of core electrons in Q?	28



(c) In which group is element Q in the periodic table?	7A



(d) Write electron configuration of the stable ion most likely to be formed by Q
	7 valence electrons, will gain 1 electron to complete its octet
Q- = [Ar]4s23d104p6
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