Homework week 2

1. What is the elemental charge and what is its value? 2 point

Charge of an electron, its value is 1.6022 x 10 -19  C
2. What is the mass in kg of one atom of zinc? 1 point

1 mole (6.0221 * 10 23 atoms) Zn weighs 0.06539 kg, so 1 atom weighs 0.06539 kg / (6.0221 * 10 23 ) ≈ 1.09 * 10-25  kg (or somewhat better 1.0858 10-25 kg)
3. Define (a) atomic number, (b) atomic mass unit, (c) Avogadro’s number and (d) relative atomic mass. 4 point

a) atomic number is the number of protons in an atom’s nucleus.

b) 1 atomic mass unit = 1.660538 × 10-27 kilograms
c) Avogadro’s number = 6.022 * 10 23
d) The mass of an atom compared with that of an atom of carbon-12 
4. How many atoms are there in one gram of Zn? 1 point

0.06539 kg contains 6.0221 * 10 23 atoms. So 0.001 kg contains 6.02221 * 10 23 / 0.06539 which is equal to 9.21 * 1021 atoms / or 1 atoms weights 1.0858 10-25 kg, so there must be 9.2098 1021 atoms in a gram

5. How many atoms are there in one mole of a hypothetical 25% Ni 25% Al 33% Co 22% Fe alloy? 1 point

6.023 * 10 23  it is completely irrelevant that the “stuff” is hypothetical and that the composition does not add up to 100 %
6. An aluminum wire is 1.1 mm in diameter and 15 cm in length. How many atoms does it contain? The density of Al is 2.7 g cm-3. 3 point

Atomic mass of Al = 26.98 g 
So Volume of one mole of Al = (26.98 * 10-3 )/ (2.7 * 106) = 10 * 10-6 m3
Volume of the aluminum wire = π * (0.055)2  * 15 cm3 = 0.1425498 cm3
1 mole contains 6.023 * 10 23 atoms
So 8.5907 * 1021 atoms are contained in the Al cylinder above
7. How is the amount of cold work of a metal calculated? 1 point 
(A0 – Ad) / A0, where A0 = cross section area before cold work and Ad = Cross section area after cold work
8. What is the SI unit of cold work? 1 point

No unit.
9. Why are metals cold worked? 2 points

To increase yield strength, transform microstructure etc.
10. What is ductility? 2 points
A combination of properties that enables a material to be drawn out in wires 
11. What is brittleness? 2 points
The property of solids whereby they separate into pieces without first passing trough a plastic state.

12. What is hardness of a crystalline material? 2 points
The resistance that the material offers to scratching and intentions
13. For a single crystal, does hardness vary with the crystal orientation? 1 point

Yes

14. Is cold rolled steel anisotrope? 1 point
Yes – it possesses a texture
15. What is the hardest element known? 
Carbon in the form of diamonds, 2 point
16. Explain the difference between SEM, STM, and STEM?  3 points

SEM – Electrons scan the specimen surface in a scanning electron microscope
STM - The operation of a scanning tunneling microscope (STM) is based on a quantum 

            mechanical tunneling effect
STEM – Scanning transmission electron microscopy, can be operated in two modes, as a sample surface SEM, and as a SEM where electrons are transmitted – so called scanning probe mode of transmission electron microscopy (TEM)
17.  Where does all the material on earth come from? 1 point
Nobody knows absolutely for sure, but the best evidence suggest that it is all 3rd generation star dust (remains from so called Supernovas)
30 points

