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 Not e t hat  t he split t ing for square planer 
should be less t han for Oh. Why? 
3. Co2+ Oh d7 high spin how many unpaired elect rons (3)  
4. Cr3+Oh  high f ield has how many unpaired elect rons (1)  
5. if  Jahn Teller dist ort ion wit h z move out  and x & y moving in: how do t he d orbit als 

move? 
 dz2 ⇓,  dxy ⇑, dx2-y2 ⇑ dxz same, dyz same,   

6. In square planar are t he complexes high spin or low  spin? (Always high spin, Why?)  
7. Δt  = A*Δo  A is 2/ 3  4 / 9  9/ 4  1/ 4?  (4/ 9 )  
8. High Field Oh complex  Mn2+, Co2+, Fe2+ ,  Pt 4 + ,  Co 3 +  ( Pt 4 +  and  Co 3 +  why?) 
9. Put  in order of  increasing f ield st rengt h  I--, Cl-, Br- ,  F-  (F- strongest) 
10.  Put  in order of  increasing f ield st rengt h F-,  CN-,  CO 

Ligand Field Stabilization energy in Oh and Td fields Fill in missing spaces. 
Conf igurat ion Oh High Field ( low 

spin)  
Oh Low Field (high 
spin)  

Td low f ield 

d1 (2/ 5)Δο 
(2/ 5) Δο (3 / 5)Δt 

d2 (4/ 5) Δο (4 / 5)Δο (6/ 5) Δt 

d3 (6/ 5)Δο (6/ 5) Δο (4 / 5)Δt 
d4 (8/ 5)Δο-P (3/ 5)Δο (2/ 5)Δt 
d5 (10/ 5) Δο-2P (0/ 5)Δο ( 0/ 5) Δt  
d3 (12/ 5)Δο -3P (2/ 5) Δο -P (2 / 5)Δt-P 
d7 (9/ 5)Δο -3P (4/ 5)Δο -2P (4/ 5) Δt-2P 

d8 ( 6/ 5) Δο -3P (6/ 5) Δο -3P (6 / 5)Δt-3P 
d9 (3/ 5)Δο -4P (3/ 5) Δο -4P (3/ 5) Δο -4P 

d10 0 -5P 0 -5P 0 -5P 



11. LF st abilizat ion energy 
a. d5 H.F.:  (10/5 ΔO), 
b. d10  H.F.: 0 
c. d5 L.F.:, 0 

12. (Unit  cells)   A corner at om is part  of  how many unit  cells?  

 
 
13. .  (Coordinat ion number; Ch. 5 "Companion")   In t he t wo-dimensional square packing 

shown, what  is t he coordinat ion number of  t he cent ral at om? (4)   

  
 
 
14. A t et rahedron can be inscribed inside a cube, represent ed in t he layer sequence 

formalism shown below.  If  sphere 1 is part  of  t he t et rahedron, which ot her t hree spheres 
are as well? 

 
 (1,3,8,6)  
15. An oct ahedron can be inscribed inside a cube.  If  spheres 1 and 6 (below)  are part  of  

t he oct ahedron, where do t he ot her four spheres go? (z=1/ 2)  What  is t heir 
arrangement ? 

  
16. .  (Close packed spheres, holes;)   The f igure below is a ZnS (zinc blend)  layer 

sequence.  The at om indicat ed by an arrow sit s in one of  t he t et rahedral holes of  t he 
st ruct ure.  Which at oms form t his hole? 

 



(1,6,7,3)  
17. .  (Close packed spheres, holes)   In t he zinc blend layer sequence below, what  f ract ion 

of  t he t et rahedral holes are f illed?  (1/ 2) 

 
18. .  (Close packed spheres, holes;)   C60 (buckyball) is cubic closest  packed ( face-

cent ered cubic)  in it s cryst alline form.  If  you insert  pot assium at oms int o all t he 
t et rahedral and oct ahedral holes of  t he C60 st ruct ure, t he formula would become KxC60 

.  What  is t he value of  x?  (3)  
19. What  is t he coordinat ion number in t he diamond st ruct ure? (4)  
20. What  is t he coordinat ion geomet ry in t he Oh hole?  (6)  
21. What  is t he coordinat ion geomet ry in t he BCC cent er? (8)  
 
(Unit  cells, layer sequences, close packed spheres)   A layer sequence for an FCC = CCP met al 
is shown below. 

  
22. The plane 1,1,1 passes t hrough which at oms (2,4,6,9,10,5)  
23. A body diagonal passes t hrough t he cent er of  at om 4 and t he cent er(s)  of  which 

ot her at om(s)?  (11)  
 
24. A close-packed plane is comprised of  six at oms.  If  at oms 2, 4, 5 are t hree of  t he six 

at oms, which ot her t hree at oms are need t o def ine t he plane? 
25.  (Close packed spheres, holes)  Dem onst rat ion :   If  four ident ical spheres are placed 

in cont act  t o form a t et rahedral hole, can an ident ical sphere f it  int o t he hole? 
   no  

      



 
Splitting of the d orbitals in Various ligand fields 
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