1) What is a coordination compound?

2) Give the formula of following coordination compounds:

a)Dichlorobis(ethylenediammine)nickle  b) Potasium trichloro(ethylene)platinate(1-)  

Tetrakis(pyridine)platinum(2+) tetrachloroplatinate(2-) 

Tetraamminebis(ethylenediamine)--hydroxo- -amidodicobalt(4+) chloride.

3) Give the names of following coordination compounds:

a) [Co(NH3)6]Cl3;
b) trans-[Cr(NH3)4(NO2)2]+ ;  c) K[Cu(CN)2] ;
d) cis-[PtCl2(NH3)2] ;   

e) fac-[Co(NO2)3(NH3)3]Cl3


4) What is the geometry and coordination number of compounds in the problem above?

5) Draw the formula and find the BITE of following ligands.

a) 2,2'-bipyridine (bipy) ;   b) terpy;
     c) cyclam;
d) edta;

6) Describe the geometrical isomerism in following compounds:

a) [Co(NH3)4Cl2]+ ;
b) [IrCl3(PPh3)3] ;
    c) [Cr(en)2Cl2] ;

7) Pick the chial compounds among the following:


a) [Co(en)3]3+ ;   b) cis-[Cr(en)2Cl2] ;     c)  trans-[Cr(en)2Cl2] ;
8) Use valence bond theory (VBT) to predict the electron configurations, the type of bonding (Inner and outer orbital) and number of unpared electrons in followinf compounds:\

a)  [Co(CN)6]3- ; b) [CoCl6]3-;   c) [Fe(NH3)6]3+;
9) What are the symmetry labels of s,p, and d orbitals in tetrahedarl (NiCO)4) and square-planar ([PtCl4]2-) and octahedral (Cr(CO)6) compounds.

10) Explain the effect of ligands on the d orbitals in octahedral, tetrahedral, trigonal-bipyramid and square-planar coordination compounds using Crystal Field Theory.

11) [Ti(H2O)6]3+ shows a absorption at 20300 cm-1. Absorption values for similar coordination compounds of Ti3+ with different ligands are given below.  Based on their absorption values arrange the following ligands in a Spectrochemical Series.


Ligand

H2O

CN-

PPh3

F-

NH3



Absorption(cm-1) 
20300 
              20500

20455

20100

20400


12) Using Crystal field satbilization energy explain the trend in the hydration energy of M2+ in the figure 7.12 on page 233.

13) Explain the observed magnetic moment of following compounds using concepts of weak field, strong field and spectrochemical series.



a) [Co(NH3)6]2+ (5.0 BM)           b) [Co(NO2)6]4- (1.9 BM)               c)    [CoF6]3- (5.3 BM)  

               d) cis- [PtCl2(NH3)2] (0.00 BM) e) [Fe (CN)6]3- (2.3 BM)                  f) [Fe(H2O)6]2+ (5.3 BM)
14) Describe the following reaction mechanisms:

Associative (A) b) Dissociative (D) c) Interchange (I)                  d) Id             e) Ia.

15) Describe the following terms used for reactions of coordination compounds:

a) formation constants  b) Overall formation constant   c) Chelate effect d) inert complexes e) Labile complexes

