1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

11.3 Capacitance

Question Paper

Course DPIB Physics
Section 11. Electromagnetic Induction (HL only)
Topic 11.3 Capacitance
Difficulty Hard
Time allowed: 20
Score: /10
Percentage: /100
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Question1
Afully charged capacitor of capacitance C =1.00 pF is connectedin parallel with a resistor with a resistance of R=2.00 MQ.
The potential difference used to charge the capacitoris then removed. Initial currentis denoted as Iy .
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What length of time does it take for the current to decrease from 15 to 1—5?
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Question 2

The diagram shows a diode bridge rectification circuit and a load resistor.
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Theinputis a sinusoidal signal. Which of the following circuits will produce the smoothest output signal?
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Question 3

Three capacitors, each one with a capacitance C, are connected such that theircombined capacitanceis 1.5C. How are they
connected?
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Question 4

Avariable capacitoris being charged, but the dialis accidentally knocked partway through the charging process.

Whatis the energy storedin this capacitor by the time the accumulated charge reaches 2.0 uC?

Charge / uC AN
16
0 L—>
0 40 pd/kv
A.4.25x1073)
B.2.75x1073)
C.2.75)
D.4.25]
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Question 5

A capacitorwith capacitance C discharges through aresistor of resistance R. The graph shows the variation with time t of the
voltage Vacross the capacitor.
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The capacitoris now changedto one with a capacitance of 2C and theresistoris changedto one with a value of 2R. Which
graph shows the variation of Vwith t when the new configuration is discharged.
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Question 6

Which of the following can be used as a unit for capacitance?
A.A?s?kgm-2
B.A2s%kg'm2
C.A’kgm
D.A2s2kg'm
[1mark]

Question?7
Aparallel-plate capacitorhas square plates of length L separated by a distance 3L andis filled with air as its dielectric.

Asecondcapacitorhas square plates of length 3L separated by distance 6L andis filled with a different dielectric.
Both capacitors have the same capacitance.
Whatis the relative permittivity of the dielectric in the second capacitor?
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Question 8
A capacitor of capacitance C stores an amount of energy Ewhen the pdacrossitis V.

Whichline,Ato D, inthe table gives the correct stored energy and pd when the charge is decreased by 60%?

Energy Potential difference
A. 0.40 0.60
B. 0.16 0.60
C. 0.40 0.40
D. 0.16 0.40
[1mark]
Question 9

Anuncharged 200 nF capacitoris connected to a power supply and becomes fully charged. The potential difference across
the capacitoris equal to 9.0 Vandtheloadresistorhas aresistance of 2.0 kQ.

Aswitchis flipped and a highly precise digital data logger begins recordinginformation about the capacitor at the exact
moment that the capacitor begins discharging.

Approximately how many additional electrons are left on the negative plate after 0.60 ms have passed?

The following table of logarithm approximations may help you answer this question.

. In(x) to two
decimal places
1.0 0.00
1.5 0.41
2.0 0.69
2.5 0.92
3.0 1.10
3.5 1.25
4.0 1.39
4.5 1.50
5.0 1.61
55 1.70
6.0 1.79

A.1.5 x100electrons
B.5.2 x102electrons
C.2.5x10"2electrons

D.1.5 x 10 electrons
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Question10
Switch Sin thecircuitis heldin position 1, so that the capacitor C becomes fully charged to a potential difference Vand
stores energy E.
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The switchis then moved quickly to position 2, allowing C to discharge through the fixed resistorR. It takes 55 ms for the pd

Vv
across Ctofallto —=.

2
255E
What period of time must elapse, after the switch has moved to position 2, before C has lost 256 ?
A.165ms
B.110 ms
C.82.5ms
D.220ms
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