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	1. Which of the following represents a pair of isotopes?

	  
	
	Atomic Number
	Mass Number
	
	
	 

	(A) 
	I.
	6
	14
	
	
	 

	
	II.
	7
	14
	
	
	 

	(B) 
	I.
	6
	7
	
	
	 

	
	II.
	14
	14
	
	
	 

	(C) 
	I.
	6
	14
	
	
	 

	
	II.
	14
	28
	
	
	 

	(D) 
	I.
	7
	13
	
	
	 

	
	II.
	7
	14
	
	
	 

	(E) 
	I.
	8
	16
	
	
	 

	
	II.
	16
	20
	
	
	 


	Questions 2-3
Consider atoms of the following elements.  Assume that the atoms are in the ground state.


(A)  S
(B)  Ca
(C)  Ga
(D)  Sb
(E)  Br


2.  The atom that contains exactly two unpaired electrons.
3.  The atom that contains only one electron in the highest occupied energy sublevel.

	4.  In which of the following groups are the three species isoelectronic, i.e. have the same number of… electrons?
(A)  S2¯, K+, Ca2+
(B)  Sc, Ti, V2+
(C)  O2¯, S2¯, Cl-
(D)  Mg2+, Ca2+, Sr2+
(E)  Cs, Ba2+, La3+

	5.  Which of the following properties generally decreases across the periodic table from sodium to chlorine?
(A)  First ionization energy
(B)  Atomic mass
(C)  Electronegativity
(D)  Maximum value of oxidation number
(E)  Atomic radius
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6. Answer the following questions related to sulfur and one of its compounds.

(a) Consider the two chemical species S and S2~.
(i) Write the electron configuration (e.g., 1s22s2 . . ) of each species. . _ .
(ii) Explain why the radius of the $%~ ion is larger than the radius of the S atom.

(iiiy Which of the two species would be attracted into a magnetic field? Explain.

(b) The $*~ ion is isoelectronic with the Ar atom. From which species, S or Ar, is it easier to remove an
electron? Explain.

(c) Inthe H,S molecule, the H-S-H bond angle is close to 90°. On the basis of this infoitnation, which atomic
orbitals of the S atom are involved in bondmg with the H atoms?

(d) Two types of intermolecular forces present in liquid H,S are London (dispersion) forces and dipole-dipole
forces.

(i) Compare the strength of the London (dispersion) forces in liquid H,S to the strength of the London
(dispersion) forces in liquid H,O. Explain.

(ii) Compare the strength of the dipole-dipole forces in liquid H,S to the strength of the dipole-dipole
forces in liquid H,O. Explain.
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