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Q1.

At the beginning of the 20th century, Rutherford carried out large-angle alpha particle scattering experiments
using gold ( 1i)s:;'Au) foil.

The vast majority of the alpha particles went straight through the foil whilst a few were deflected straight back.
In one experiment the alpha particles had an initial energy of 7.7 MeV.

Calculate the distance of closest approach of the alpha particles to the nucleus of a gold atom. Assume that the
gold nucleus remains at rest.

(Total for question = 4 marks)

Q2.

What is the acceleration of an electron at a point in an electric field where the electric field strength is 2.0 x 10* N
c™?

] A 28x10%ms™
[l B 32x10®ms™
[ ¢ 18x10"ms™
[l b 35x10®ms™

(Total for question = 1 mark)
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Q3.

A defibrillator is an electrical device designed to deliver a brief electrical signal to restore a normal rhythm to the
heart. Electrodes are attached to the chest of a patient and a charged capacitor is discharged through the chest
cavity.

In one defibrillator a 56 yF capacitor is charged by a potential difference of 2500 V.
During the discharge of the capacitor the resistance between the electrodes is 45 Q.

Show that the time taken for 99% of the discharge to take place is about 12 ms and hence calculate the average
current delivered by the defibrillator during this period.

(Total for question = 6 marks)

Q4.

A capacitor is discharged through a resistor of resistance 900 Q. The graph shows how the charge on the
capacitor decreases with time.
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Calculate the capacitance of the capacitor.
(4)
CaPACITANCE = ..eiiieiee et

(Total for question = 4 marks)

Q5.

The capacitor shown in the circuit below is initially charged to a potential difference (p.d.) V by closing the switch.
The power supply has negligible internal resistance.
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The switch is opened and the p.d. across the capacitor allowed to fall. A short time later the switch is closed
again. Select the graph that shows how the p.d. across the capacitor varies with time, after the switch is opened.
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(Total for Question =1 mark)
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