Electron physics

In the following problems use the date given below if required:

Mass of a proton (mP) 1860xme = 1.67x10-27 kg 
Mass of an electron (me) = 9x10-31 kg

Electron charge (e) = 1.6x10-19 C


Speed of light (c) = 3x108 ms-1
1.  In an electron gun in which direction do the electrons travel – cathode to anode or anode to cathode?

2. If the field is uniform for the majority of the distance between the cathode and anode what can you say about the velocity of the electrons in this region?

3. Where does the majority of the electron acceleration take place in the electron gun?

4. If the potential difference between the cathode and anode of an electron gun is 5 kV calculate the electron velocity with which the electrons leave the electron gun.

5. What is meant by thermionic emission?

6. A beam of electrons enters a uniform magnetic field with its path at right angles to the filed. What is the shape of the path of the electrons within the field?

7. A beam of electrons moves parallel to the field lines of uniform magnetic field. Is the electron acceleration in the direction of travel positive, negative or zero? Explain your answer.

8. What is the shape of the path of a beam of electrons that enters a uniform magnetic field at an angle to the field other than 90o or 0o?

9. An electron moves in a circular path in a uniform magnetic field of strength 0.35 T. If the electron speed is 1.5x107 ms-1 calculate the diameter of the orbit of the electrons.

10. A proton moves in a circular path at the same speed as the electrons and in the same field of Question 9.  What is the diameter of the proton’s orbit?

11. An electron enters a uniform magnetic field of strength 0.04T at 60o to the field direction. If the electron speed is 2.5x106 ms-1 calculate the radius of the electron’s path in the field.

12. An electron enters a uniform electric field. What is the shape of the path if the electron enters the field:

(a) at right angles to the field
(b) parallel to the direction of the field?

13. Is the acceleration of an electron in an electric field between two charged parallel plates:

(a) towards the positive plate

(b) towards the negative plate

(c) zero

14. Why is the aurora borealis only observed at high latitudes?

15. In ta thermionic diode what is the effect on the anode current of:

(a) increasing the heater voltage

(b) increasing the anode-cathode potential difference

16. When an electron beam hits the surface of the glass in a cathode ray oscilloscope what happens to the kinetic energy of the electrons?
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