I Chem I  -  2nd Problem Assignment  -  January 21, 1999

Reading Assignment:  Unit 3 of Lecture Notes; Chapt. 2 (R.-C.).

Study problems (not to be turned in):  R.-C., Chapt. 2, pp. 33-34: 20, 24, 25, 30.
Problems from R.-C. to be turned in on Thursday, January 28, 1999: Chapt. 2, pp. 33-34: 19, 21, 22, 23, 28.
Additional problems (also to be turned in on Jan. 28):

(a) Electronic screening and effective nuclear charge:

(b) Arrange the following orbitals in order of increasing effectiveness in screening an electron in a 5s orbital from the protonic charge of the nucleus: 4s, 3d, 3s, 3p, 2s, 4p, 2p.

(c) Explain why the ionization enthalpies increase and the atomic radii decrease across the 2nd row of the periodic table from Li --> Ne.

(2)  (a) From each of the following groups of atoms or ions select the ones with 

(i) the largest and (ii) the smallest radii:

(1)   Al, Al3+, S, S2-, P
(2)   Mg, Ba, Ca, Be, Sr

(3)   Ca, As, Br, K, Se

(4)   He, Ne, Ar, H+, H
(b) Among the elements in (2) and (3) above, choose the most electronegative and the most electropositive elements.

(3) (a) From the following groups of elements, select the one which has 

the highest electron attachment enthalpy:

 Na, Cl, Al, Ar, Mg, As, Se, S
                  

(b) (i) Give the most stable/common oxidation state for those elements in part (a) 

that can form compounds and (ii) arrange the corresponding En+ ions in order of increasing size.

(4)  (a) Arrange the following elements in order of increasing ionization enthalpy:

Li, F, Ne, O, Be, Rb, Sr, Mg

(b) Which one would be most likely to act as a reducing agent in a chemical reaction?

(5) (a) Classify each of the elements listed below into one of the following categories:  metals, nonmetals and semimetals.

Ca, F, Li, Mg, Si, Ge, O, Bi, Ga, I

(b)  What are the main distinguishing features (physical properties) of these three categories of elements?  List the most common oxidation states for each of these elements.  

(6) (a) Give the ionic species that exist in aqueous solution and in the simple compounds of

(d)  Li, Be, Mg, and Al.

(e) Give two examples that show that these ions are, in some ways, more similar when grouped in a diagonal manner than when they are paired up by Group number in the periodic table.

(f) Explain why this diagonal relationship exists for these two pairs of ions.

(7) What are the reasons for the observation that the first element in each of the main Groups of the periodic table is, in some ways, less representative of that Group than the second element in the Group?

