AQA A2 PHYSICS - MODULE PHY4A REVISION 

SHEET 1 – MOMENTUM, GRAVITY, ELECTRIC FIELDS & CAPACITORS

MOMENTUM

1. State all three of Newton's laws of motion. 

2. Give an example, in each case, of two situations where there are two equal and oppositely directed forces that are: (a) a Newton’s 3rd law pair; (a) NOT a Newton’s 3rd law pair.

3. Define: (a) momentum; (b) impulse

4. How can impulse be found a force-time graph?

5. Explain how the crumple zones of a car can reduce the injury to the passengers of a car. You should refer to the relationship between force and momentum in your answer.

6. A truck of mass 2000kg collides with another stationary truck of mass 3000kg. If after the collision both trucks move of together with a speed of 5m/s what was the initial speed of the first truck?

7. (a) What is meant by an elastic collision?

(b) Show that the collision in the Q6 above is ineleastic.

8. Show how Newton's second law of motion leads to the equation F = ma for a body of constant mass m.

9. Calculate the recoil speed of a gun mass 2kg when firing a bullet of mass 50g at a speed of 200ms-1.

GRAVITY 

10. Define what is meant by 'gravitational field strength' 

11. Calculate the gravitational field strength of on the surface of Mars if a weight of 200N on Earth only experiences a force of 50N on Mars.

12. State Newton’s law of gravitation.

13. Using Newton's law of gravitation derive the relationship: g = GM/r2
14. Use the above relationship to calculate the mass of the Earth. (G = 6.67 x 10-11 m3 kg-1 s-1;  

Earth diameter = 13 Mm; g = 9.81 m/s2)

15. In the same way calculate the mass of the Sun given that the Earth takes one year to complete an orbit of radius 150 x 106 km.

16. Explain what is meant by gravitational potential.

17. Sketch graphs showing how gravitational potential and gravitational field strength vary between the surface and three times the radius of the Earth. Take V at the Earth’s surface to be – 63 MJkg-1.

18. Give an example of a gravitational equipotential surface.

19. Calculate the orbital speed and period of a satellite at a height of 1000 km above the Earth’s surface.

20. What are the conditions required for an orbit to be geostationary?


ELECTRIC FIELDS

21. Explain how a plastic rod can become positively charged when it is rubbed using a cloth.

22. What is a coulombmeter used for?

23. (a) Define electric field strength.

(b) Calculate the force exerted by an electric field of 5 kNC-1 on a charge of 6 nC.

24. (a) State Coulomb’s law.

(b) Calculate the force exerted by a point charge of  + 2.0 µC on another point charge of 

– 4.0 µC if the charges are 3.0 mm apart in a vacuum. (Take μo to be 8.85 x 10-12 Fm-1.) 
25. Define what is meant by: (a) electric potential (c) electrical equipotentials

26 Where would you expect to find: (a) a uniform electric field (b) an inverse square law electric field.

27. Sketch the electric field patterns (showing both lines of force and equipotentials) (a) around a point NEGATIVE charge (b) between the plates of a parallel plate capacitor.

28. Give two similarities and two differences between gravitational and electric fields.

29. Calculate the speed increase given to electrons  (charge = –1.6 x 10-19 C;  mass = 9.1 x 10-31 kg) when they are accelerated by a potential difference of 4 kV.

CAPACITORS

30. Define 'capacitance'

31. Calculate the charge stored by a capacitance of 
70 µF when connected to a p.d. of 3 V.
32. (a) Show that the energy stored by a capacitor is given by: E = ½ QV

(b) Using the above equation show that E = ½ CV2 

(c) Calculate the energy stored in Q31.
33. What is meant by the time constant of a capacitor-resistor discharge circuit?

34.  A capacitor of capacitance 200μF is charged to a p.d. of 10V and then discharged through a 5kΩ resistor. Calculate:
(a) the initial charge stored by the capacitor
(b) the time constant of the set-up

(c) the initial discharge current

(d) the charge stored by the capacitor 1 second into the discharge.

(e) the time taken for the p.d. across the capacitor to fall to 1V.
(f) Sketch a graph showing how the current flowing through the resistor varies over the initial 3 seconds of discharge.
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