AQA Style A2 physics past paper 1 - Unit 4 section B 

1)

A capacitor of capacitance 0.12mF is charged to its maximum potential difference of 1.5v, the current is 1.9 x 10^-2 amps 

a) Assuming the capacitor fully discharges, work out the time for this to occur.  (3 marks)

b) Work out the number of electrons which pass through the capacitor in this time (2 marks) 

The capacitor is used to lift an object of mass 0.5kg, assuming the system used to lift the object is 80% efficient.

c) Calculate the maximum height that is reached by the mass (3 marks)

d) State two reasons why the system used to lift the mass is not 100% efficient. (2 marks) 



2)







Figure 1 

a) State what is meant by Simple Harmonic Motion.  (2 marks)

b) State what is meant by resonance (2 marks) 

Figure 1 shows a mass suspended by a spring with the spring constant 45Nm^-1,

c) Given that the mass of the object is 0.25 kg, show that the acceleration of the mass is 180 rad s^-1 (4 marks)

d) State two ways that you could increase the acceleration of the mass 

(2 marks)

e) Using your answer from (c) calculate the time period of the system. 

(1 mark)

f) Calculate the maximum kinetic energy of the mass- spring system and at what point during the ossilication this occurs. Assume the amplitude is 0.15m. 

(3 marks)


3) 



   Figure 2 

Figure 2 represents an object modelled as particle of mass 600kg going over the hill. 

a) On the diagram above draw on the forces acting on the particle ( 2 marks)

b) Calculate the centripetal force acting on the particle ... assuming the support force is 2000N 

(2 marks)

c) Calculate the velocity of the particle (2 marks)

If the particle didn't fall off, and for some reason carried on going around the bottom of the circle....

d) Calculate the time period of the particle 

(1 mark)

4)

a) In words state Newton's law of gravitational attraction 

b) Using data from the formula sheet, show that the gravitational field strength at the surface of earth is 9.83 ( which is not 9.81 due to rounded figures in the data sheet)

c) Work out the gravitational field strength at the surface of the moon. 

d) What is meant by a geostationary satellite 

6.90m








