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(ii)

(b)

fa)  An engineer investigates the use of a light dependent resistor (LDR) as a light sensorin a

potential divider circuit. He designs the following sensing circuit to operate a 230V lamp
in the dark.
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The control circuit draws a negligible current. During his research, the engineer determines
the following facts:

The control circuit requires at least 4.0V to activate.
The LDR the engineer intends to use has a resistance of 2.4 k() at the light intensity
required to switch the lamp on.

(i) Explain how the current in the LDR changes as the light intensity decreases.  [2]

Determine a suitable value for the fixed resistor R, which would allow the lamp to be
switched on. [3]

When installing the circuit, the engineer made the mistake of placing the lamp near to
the LDR. The engineer noted that, when in the dark, the lamp kept turning on and off
repeatedly rather than staying on. Explain why this was the case. [2]



2 {a) (iy State what is meant by electric current.

(i) Show that the unit of resistance, the ohm (£2), can be expressed as:
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(b)  The following circuit shows an arrangement of identical resistors labelled P, Q, Sand T
connected to a fixed pd of 9.0V. 1, and V- are the pds across P and T respectively.
There is a current of 0 40A in Q and 5.
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(i) Show that V'p=15 Vp. [2]

(i) Hence or otherwise show that the values given in the diagram are consistent with
the resistance of each resistor being 4.5 €. [3]



{c) Show that the total energy dissipated per second in the whole circuit is 15 times more
than the energy dissipated per second in resistor Q. [3]

(d) Resistor T is now removed from the circuit. Explain the effect this will have on the ratio
calculated in part (c). [3]




fa) Define the capacitance of a capacitor. [1]

(b)  Two capacitors, initially uncharged, are arranged in series as shown. When a battery is
connected across A and B, the charge on plate P is found to be +75 nC.
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(i)  Write down the charges on each of the plates O, R and 5. Give a reason for your
answer to the charge on plate S. [3]
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Reason:

(i) Calculate the pd across A and B. 2]




(i)

(c)

Moveable metal plate .

A Physics student makes the following comment:

For capacitors in series, a capacitor of higher capacitance stores more energy than
a capacitor of smaller capacitance.

By considering this combination of capacitors, investigate whether or not the student
15 correct. [2]

Some computer keyboards work on the principle of varying capacitance. When a key
is pressed, a spring is compressed and the separation of two parallel metal plates is
decreased. The computer responds if the increase in capacitance of the plates is 0.20pF
or more.

The diagram shows how a single key is constructed.

Fixed keyboard base ) - Spring

Fixed metal plate
\ﬁ Initial separation of plates = 5.2 x 103 m

Initial capacitance = 0.27 pF
Plate area = 1.6 x 107*m?

The designers of a keyboard require that the increase in capacitance of 0.20pF occurs
when a force of 0.20N is exerted on a key. Different springs are available, of spring
constant 90Nm™, 120Nm~" and 150Nm~'. Determine which (if any) of these springs
would be suitable in meeting the designer’s requirements. The capacitor is filled with air.

[4]







