Electric and gravitational fields

1. State one way in which :

(a) electric fields are similar to gravitational fields

(b) one way in which they differ

2. Draw diagrams showing the gravitational field of the Earth when viewed from:

(a) a large distance away

(b) close to the Earth's surface

(c) over an area of high density rock

3. The gravitational field of the Earth is 10 Nkg-1.  What would the field strength be at a distance above the Earth's surface of:

(a) 2 R  (b) 0.5 R

4. Calculate the radius of the orbit of Jupiter about the Sun if Jupiter's year is 4332 days. Time of orbit for the Earth = 365 days, radius of Earth's orbit = 1.5x1011 m.

5. Draw the electric field produced between two parallel plates.

6. If two such plates are placed 15 mm apart and the potential difference between them is 2.5 kV.

Calculate:

(a) the electric field between the plates

(b) the force acting on a electron as it passes along a line half way between the plates and at right angles to the field

(c) the acceleration of this electron (mass 9x10-31 kg)

State:

(d) how the field varies from one plate to the other

(e) how the potential varies from one plate to the other

(f) the direction of the force on the electron

Charge on the electron = - 1.6x10-19C

7. Calculate:

(a) the force between a gold nucleus and an alpha particle separated by a distance of 0.03 nm

(b) the distance of closest approach of a 5.5 MeV alpha particle and a gold nucleus

 (proton number for gold = 79)

8. An oil drop of mass 15 mg is suspended between two parallel plates  2 mm apart. If the potential difference between the plates is 250 V calculate:

(a) the electric field intensity between the plates

(b) the charge on the drop (Q)

(c) the acceleration of the drop if it looses a  charge of 0.5Q

9. Calculate the electric field intensity in the following cases:

(a) where the potential changes by 300 V in 20 mm

(b) where the potential changes by 20 V in 10 mm

(c) 5 cm from a point charge of 6 C

10. A satellite orbits the earth 200 km above its surface. If the Earth's radius is 6400 km and g at the surface = 9.8 Nkg-1 calculate:

(a) the acceleration of the satellite in its orbit

(b) its orbital velocity

