ELECTRONS AND THE QUANTUM THEORY 

Take Planck's constant to be 6.63x10-34 Js  and the speed of light in free space (c) = 3.0x108 ms-1
Electron charge (e) = -1.6x10-19 C

1. Describe and explain an experiment to distinguish between the Plum Pudding model of the atom and the Nuclear model.

2. What is the Bohr theory of the atom and why was it needed?

3. Describe how you would tell at what level of dimension the quantum theory becomes important.

4. Briefly discuss what would happen if Planck's constant was 1. 

5. Calculate the energy of a quantum of the following wavelengths:

(a) 0.1 nm (X rays) (b) 120 nm (u.v) (c) 580 nm (yellow) (d) 1000 nm (i.r) (e) 1000 m (radio)

6. How many quanta are emitted per second from a yellow (600nm) 100W bulb?

7. Convert to joules: (a) 1 eV (b) 12 eV (c) 5 MeV

8. Radiation is emitted from a certain atom due to an electron transition from one energy level to another. The lower energy level is at -13 eV and the upper level is at -10.4 eV.

Calculate: 

(a) the energy difference in Joules

(b) the frequency of the emitted radiation 

(c) the wavelength
