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Q1.

A magician did a trick which he claimed was the most dangerous ever. He positioned himself midway between
two charged spheres which were separated by a distance of about two metres. Each sphere was charged to a
potential that would cause ionisation at a distance of one metre. He wore a protective suit of chain mail and a
helmet consisting of a metal cage. The protective suit and helmet were earthed to a potential of 0 V.

A scientist said "there is no danger in this and | would happily do it tomorrow".

Explain whether this statement is justified.

(Total for question = 3 marks)

Q3.

A defibrillator is a machine that is used to correct an irregular heartbeat or to start the heart of someone who is
in cardiac arrest.
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The defibrillator passes a large current through the heart for a short time.
The machine includes a high voltage supply which is used to charge a capacitor. Two defibrillation ‘paddles’
are placed on the chest of the patient and the capacitor is discharged through the patient.
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(a) The 150 pF capacitor is first connected across the 1200 V supply

Calculate the charge on the capacitor.

Energy stored = ...,
(c) When the capacitor discharges there is an initial current of 14 A in the chest of the patient.

(i) Show that the electrical resistance of the body tissue between the paddles is about 90 Q
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(i) Body resistance varies from person to person. If the body resistance was lower, the initial current would be
greater.

State how this lower body resistance affects the charge passed through the body from the defibrillator.

(Total for question =9 marks)

Q4.

Electric fields are caused by both point charges and by parallel plates with a potential difference across them.

Describe the difference between the electric field caused by a point charge and the electric field between parallel
plates. Your answer should include a diagram of each type of field and reference to electric field strength.

(Total for question = 5 marks)
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