Homework PH 381 third week 
1. Do heavy atoms have the same number of protons and neutrons in their nuclei? 1 point   
No
2. Describe in about 5 sentences the essence of Richard P. Feynman’s 1959 vision of Nanoscience and Technology. 3 points
Feynman realized that there are no known physical principles that forbid the manipulation of matter by man on the atomic and molecular level. As he was one of the four inventors of quantum mechanics, he realized that matter which has been manipulated/rearranged on the atomic, molecular, and mesoscopic length scale (about 1 to 100 nm range) will possess useful properties that are determined by the laws of quantum physics rather than its limiting case, the well known Newtonian-Maxwellian classical physics.
Being well aware of the fundamental structure/physical properties relationships in nature, he realized there will be an enormously greater range of physical/chemical/biocompatible … properties available to engineers when materials can be created that are what we today call nanostructured or nanocrystalline.

3. Is there also anisotropy of chemical properties of crystals. 1 points    
 yes 
4. What is the Bohr radius – explain the concept? What is its value - to the best of your knowledge? 2 points 
The Bohr radius is equal to the smallest radius of the orbit of the electron of an hydrogen atom when it is in its ground state, i.e. lowest energy state. 

Its value is 0.05292 nm. The Bohr model mixes classical and early quantum mechanics ideas and is a quite useful model to introduce students to atomic physics, although it is not quite correct.
5. What is the electronic configuration of Ar? 1 point
1s2 2s2 2p6 3s2 3p6
6. Why are inert gasses chemically pretty unreactive? 1 point   
either closed shell or sub-shell
7. What does Pauli’s exclusion principle state? 1 point   
no two electrons can be in the same quantum state if they are part of the same quantum mechanical system, i.e. an atom
8. How many quantum numbers are there for an electron in an atom? 1 point     
Four (because we live in four-dimensional space time)
9. A hydrogen atom exist with its electron in the n = 7 state. The electron undergoes a transition to the n = 2 state. Calculate (a) the energy of the photon emitted, (b) its frequency, and (c) its wavelength in nanometers. 3 points
a) E, the energy of the photon emitted = -13.6 eV (1/72 – 1/22 ) = 3.122 eV
b) E = hf, h = 6.626 * 10-34 Js, E = 3.122 * 1.6 * 10-19 J, So f = 7.54 * 1014 Hz
c) c = f λ, c = 3 * 108 ms-1 , so λ = 3.98 * 10-7 m
10. What is a III-V semiconductor. 1 point   
A compound semiconductor formed by elements of the III and the V column of the periodic table
11. Give an example of a II-VI semiconductor. 1 point     
CdSe or ZnTe
12. Give two examples of a column IV semiconductor. 2 points   
Si, Ge, (-Sn, (Si,Ge)
13. What are transition elements? 1 point   
Atomic numbers 21 to 30, 39 to 48, 57 to 80, 89 to 109. One may consider the Lanthanides and Actinides separately
14. Explain the concept of electronegativity. 2 point
The affinity for electrons.

15. What is the element with the largest electronegativity? 1 point
Fluorine
16. What is the last of the stable, i.e. not radioactive elements? 1 point    
Bi
17. Are there more metals or more non metals amongst the elements? 1 point    
No
18. As a general trend, does tensile strength go up or down with the amount of cold work? 1 point  
Goes up
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