Electric fields 2

In these problems take the charge on the electron (e) to be 1.6x10-19 C and the permittivity of free space (o to be 8.84x10-12 Fm-1 and assume that all charges are in a vacuum unless otherwise stated].

1. Calculate the electrostatic force between the following:

(a) two electrons separated by 1.5x10-10 m

(b) two oil droplets each with a charge of 10-10 C separated by 1 mm

(c) a charge of 2 C and one of 15 C separated by 1.5 m

(d) an alpha particle (charge = 2e) and a gold nucleus (charge = 79e) when they are separated by 3.6x10-14 m

2. Calculate the electric field intensity at the following places

(a) half way between two plates separated by 0.5 cm when a p.d of 3000 V is placed between them

(b) using the same figures as (a) but at a point 0.1 cm from the positive plate

(c) 0.35 m from a charge of 25 C

(d) 0.1 nm from an electron

(e) between a thunder cloud  and the ground if the p.d between the cloud and the ground is 1000 MV and the cloud is 2 km above the ground

(f) 4.5 m from the dome of a Van de Graaff generator if the charge on the dome is 2.5x10-5 C

3. Calculate the distance of closest approach for the following cases:

(a) a 5 MeV alpha particle and a gold nucleus (charge = 79e)

(b) a 4.5 MeV alpha particle and an aluminium nucleus (charge = 13e)

4. Calculate the charge (q) on the oil drops in the following versions of Millikan's experiment where the drops in parts (a), (b) and (c) are suspended at rest between the plates:

(a) droplet mass 25 mg potential difference between the plates 300 V plate separation 2.5 mm

(b) droplet mass 0.5 mg potential difference between the plates 1800 V plate separation 3.2 mm

(c) droplet mass 69.8x10-4 mg potential difference between the plates 500 V plate separation 1.4 mm

(d) calculate the acceleration of the drop in (a) if the droplet acquires an additional charge q equal to that in (a)

(e) calculate the acceleration of the drop in (b) if the p.d is increased to 3000 V

(f) calculate the acceleration  of the drop in (c) if it acquires an additional 100 electrons

5. (a) Define electric field intensity

(b) Show that the two units NC-1 and Vm-1 are equivalent

