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QUESTION ONE: AC | Sﬁsso

The ideal transformer shown below has 3000 turns in its primary coil, and 600 turns in the
secondary coil. A 240 V__ AC power supply is connected across the primary coil. The secondary
coil is connected to an external circuit.

3000 turns ‘ 600 turns
external
\ V = 240 Vnns circuit
—_‘%O
(a) (1) Calculate the rms voltage across the external circuit.
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(i)  Calculate the peak voltage across the external circuit.
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(b)  Explain why rms values are often used to describe AC voltages.
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A capacitor is added to the external circuit, causing the circuit to be at reso

pt
Determine the rms voltage across the capacitor.

3
(c)

The external circuit consists of a resistor and an inductor as shown
The frequency of the power supply is 50.0 Hz.

R=3.69Q

L=16.5mH

—

O——o

By drawing a phasor diagram, show how the impedance of the external circuit can be calculated
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QUESTION TWO: BATTERIES
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The circuit diagram shows two batteries connected into a circuit. The internal resistance, #,, of the
11.0 V battery is 2.70 , and the internal resistance, r,, of the 10.0 V battery is 2.50 €.

(a) Switches S, and S, are closed and switch S, is left open.

Show that the current in the circuit is 0.0331 A.
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(b) In which direction will the current be flowing through switch S,?

Explain your answer.
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(c)
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Switch S, is now closed so all three switches are closed. ASSESSOR'S
. USE ONLY
Show, using Kirchhoff’s laws, that the current through switch S;is 1.87 A.
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Switch S, is now opened, leaving sw1tches S, and S, closed After this circuit hasbeerr
operatlng for some time, the 10.0 V battery starts to go flat. A student suspects that this is
caused by an increase in the internal resistance.

Explain what effect a changing internal resistance has on the power delivered to the 20.0 Q
resistor.

A full answer will include some sample calculations.
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QUESTION THREE: ENERGY
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(a) In the circuit above, switch B is kept open and switch A is closed, allowing charge to flow
onto the plates of the capacitor.

Explain why the voltage of the capacitor rises to the voltage of the battery.
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(b)

When the capacitor in the circuit above is fully charged, it carries a charge of 8.60 x 1073 C.

Calculate the energy stored in the capacitor when it is fully charged.
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(c) The graph below shows the relationship between voltage and time as the capacitor charges.
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Sketch another curve on the graph to show the effect of an increased resistance on the

charging of the capacitor.

Now switch A is opened and switch B is closed. The current changes with time.

(d)  Explain the effect that inductors have on currents that change with time.
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(e)  Discuss how energy is stored in the capacitor and inductor at thé instant sw1tclTB 1s closed, ™, Ie )

and then while the capacitor is discharging.
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