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Figures
Calculate the resistance of the oscilloscope.
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A torch bulb produces a flash of light when a 270pF capacitor is discharged across it.
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Figure 6

‘The capacitor is charged to a pd of 3.0V from the battery, as shown in Figure 6.
Calculate:

(i) the energy stored in the capacitor,

(ii) the work done by the battery.

‘The capacitor is discharged by moving switch § in the diagram from A to B. The
discharge circuit has a total resistance of 150

(i) Show that almost all of the energy stored in the capacitor is released when
the capacitor pd has decreased from 3.0V t0 0.3V,

(ii) Emission of light from the torch bulb ceases when the pd falls below 2.0 V.
Calculate the duration of the light flash.

(i) Assuming that the torch bulb produces photons of average wavelength
500nm, estimate the number of photons released during the light flash.




image9.png
A student uses a system shown in Figure 7 to measure the contact time of a metal ball
‘when it bounces on a metal block.

‘metal block

Figure7

‘The student charges the capacitor by closing the switch, records the voltmeter reading
and then opens the switch. The student then releases the ball and measures the
voltage after the ball has rebounded from the metal block.

In one test the student records an initial voltage of 5.0V and a final voltage of 2.2V,
(a) Caleulate the time for which the ball s in contact with the block.
(b) (i) Calculate the energy lost by the capacitor during the discharge.

(ii) State where this energy is dissipated and the form it will take.
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Figure 2 shows a 2.0 uF capacitor connected to 150V supply.

2.0uF —— 150v

Figure 2

(a) Calculate the charge on the capacitor.

(b) (i) Suggesta graph that could be drawn in order to calculate the energy stored
in the capacitor by finding the area under the graph.

(ii) Calculate the energy stored by the capacitor when it has a pd of 150V across it.
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(c) The charged capacitor is removed from the power supply and discharged by
connecting a 220kQ resistor across it.

(i) Calculate the maximum discharge current.

(ii) Show that the current will have fallen to 10% of its maximum value in a time
of approximately 1s.

A capacitor of capacitance 330 uF is charged to a potential difference of 9.0 V. It is
then discharged through a resistor of resistance 470kQ.

Calculate:

(a) the energy stored by the capacitor when it is fully charged,
(b) the time constant of the discharging circuit,

(c) the pd across the capacitor 60s after the discharge has begun.
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Figure 4 shows a circuit that may be used to investigate the capacitance of a capacitor.
The switch moves rapidly between X and Y, making contact with cach terminal 400
times per second. When it makes contact with X the capacitor C charges, when it
makes contact with Y the capacitor discharges through the resistor R.
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A student used a voltage sensor connected to a data logger to plot the discharge curve
for a 4.7uF capacitor. Figure 3 shows the graph she obtained.
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Figure 3

Use data from the graph to calculate:
(a) the initial charge stored,

(b) the energy stored when the capacitor had been discharging for 35 ms,

(¢) the time constant for the circuit,

(d) the resistance of the circuit through which the capacitor was discharging.
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Figure 4

(a) Rhasavalue of 220Q2. The time constant for the circuit is 2.2 X 10s. Calculate
the value of capacitor C.

(b) Calculate the periodic time, T, for the oscillation of the switch.

(¢) The switch makes contact with Y for time 7. The capacitor discharges from 12V
during this time.

(i) Calculate the voltage across the charged capacitor after a time 75,

(if) Explain whether or not it is reasonable to assume that the capacitor has
completely discharged in the time 7.
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(a) Explain what is meant by a capacitance of 1 farad (F).

(b) The capacitance of a capacitor is 2.3 X 10™'E When the potential difference
acrossitis 6.0 V, calculate:

(i) the charge it stores,
(ii) the energy it stores.

(¢) A student charged the capacitor and then tried to measure teh potential difference
between the plates using an oscilloscope. The student observed the trace shown in
Figure 5 and concluded that the capacitor was discharging through the oscilloscope.




