7. How is an n-type semiconductor made? Describe how it works. That is, how does it conduct? Same questions for a p-type semiconductor.

1. Draw the band structure for a:


conductor


intrinsic semiconductor


insulator

2. How is Si purified for use in a semiconductor? Specifically, what is the final purification step and why does it work?
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[image: image2.png]7. These are two views of a heme group, like found in red blood cells, with an 0
‘molecule bonded to the Fe center. The O s rlatively weakly bonded t0 the Fe, which
allows it o dissociate (fal of) when the heme reaches a cllthat needs O

CO poisoning involves & CO molecule bonding to the Fe center and NOT dissociating

Use the fac that CO is  good pi-acceptor ligand to explain why CO holds to the Fe more
tightly than does Os.





[image: image3.png]3. Consider each of the following coordination compleres and answer the questions
below:

€
‘What i the coordination number: ‘What isthe coordination nurber.
‘What s the denticty of the ligand: ‘Whatis the denticity ofthe ligand:

4. Consider the door-acceptor complex HB-NE, which forms between NH and BH
Draw a molecular orbita diagram that shows the bonding and antibonding interactions
for this system. Do not show any orbitals that are not involved in the formation of the
complex. Label everything tha should be labeled

5. Cr(CO)s is an octahedral complex and CO i a neutral, strong-bonding, pi-acceptor
ligand. Draw a molecular orbital diagram for this complex, including placing of the
appropriate number of d electrons.

b, Cr(CO absorbs light around 350 nm. If the complex-is placed in solution and.
irmadiated with 350 nm light, a reaction is observed that involves one of the CO ligands
coming off the metal. Show the transition responsible for this on the MO diagram and
give a brief explanation for why it occurs.

6. Chromate fon, CrO, i brightly yellow in color “Brightly” means it displays an





[image: image4.png]7. Describe two types of metal-ligand interactions that can lead to d-d transitions of low
energy?

8. Consider the two complex ions below below.

Nien)* Ni(NHa)s™
'l“H‘\a\\\NH;
HaN—NI—NH
HaN NH,

a. Wite the formua of the compound that ha the larger binding constant. That i, which
lesslikely to lose igands?

b.Isthe increased stabiliy or the one you circled due to enthalpy factors or entropy
factors?

enthalpy or  entropy




9. Why is Zn2+(aq) colorless?   Why is Mn2+(aq) colorless?

Global Warming: Know why it happens, how to calculate global temperature parameters, and what they mean. 

13. 

All ions exist in aqueous solution as octahedral compounds, where the six ligands are water molecules. Consider the Cu2+ ion in water.
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Considering this complex, answer the following questions:

What species is the Lewis acid?  
_____________

What species is the Lewis base? 
_____________

What is the donor? 


_____________

What is the acceptor?


_____________

What is the charge on Cu?

_____________

What is the d-electron configuration? _____________

14. 

For each of the following compounds, give the coordination number and ligand denticity (or denticities, if needed).

a. this is a heme with an Fe atom in the center:

 [image: image1.png]6. The ligand NO can bond in two different ways:

usiy

M—N

linear

NO, ike CO, exhibits an ifrared absorption due to sretching of the NO bond. Two
‘complexes have the following IR stretching energies:

IR absorption energy
CoCL(NH:NO 1520 em?
MoNO(CO)bpy 1560 cm’

‘Which of the two contains the linear NO? Defend your anssver i three sentences o fss.
‘Assume the only controlling factor i the IR energy is the orientation of the NO bonding.







Coordination Number: _________





Denticity: 

________
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b. 






Coordination Number: _________








Denticity: 

________

16. 

Draw a molecular orbital diagram for Ni(NH3)62+, filling in all electrons. Note on the diagram the nature of the orbitals used on Ni, NH3, and in the complex. That is, label everything. NH3 and Ni have sigma interactions but not pi interactions.

