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Circuits for measurement and sensing

- l\“;“‘ DOW 10 connect an ammeter and a voltmeter in a clrcult to measure current and
P

o Jescribe how to measure the reststance and power of a reslstor
understand how a rheostat can be used as a current limiter, using two terminals
understand how a rheostat can be used as a potential divider, using three terminals,
and what the ady antage ot this s

» understand that thermistors and light-dependent reststors (LDRs) are sensors which
can be usad to control other devices

= understand how potential dividers can be used with sensors.

6.18  The circuit shows a potential divider arrangement using an ‘input’ voltage of 6.0 V.
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(a) Calculate the ‘output’ voltage, i.e. the p.d. V_ between X and Y.
(b) What will be the output voltage when separately (i) the input voltage is doubled to
12V (i) R is increased to 5000 (ili) R is increased to 2000 Q?

6.16  The diagram shows a potential divider in which a rheostat is connected to a p.d. of 6.0V.
A voltmeter is connected to measure the output voltage V_ as the slider bar is moved
from end A to end B of the rheostat.

(@) State and explain the readings of V| when the rheostat slider is connected to
(i) A (i) B. :
(b) Sketch a graph of V' against the position of the slider it moves from A to B.
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The diagram shows a potential divider AB

A light-dependent resistor and a fixed resistor (of S

signal lamp labelled 3.0V 0.25A
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is 12 Q).
12 Q, calculate, when the switch § js

) the p.d. across the lamp.

(a) Show that the working resistance of the lamp

(b) Assuming the resistance of the lamp remains
closed (i) the resistance between B and C (ii

(c) Hence explain why the lamp will not then light.

50V

resistance 10k()) are connected as shown in series

between the terminals of a power supply which

provides a constant p.d. of 5.0 V. The negative terminal

of the power supply is earthed, i.e. may be taken to be

0V. In the dark the potential of the point X is 0.21'V;

when more light falls on the LDR the potential of X 10 kQ
rises to 4.2 V. Calculate the resistance of the LDR in

these two situations. oV

In order to measure the internal resistance r of a dry cell, a student connects it in series
with a 4.70 Q) resistor and a switch S. She has already measured the e.m.f. of the cell to
be 1.49 V. She now draws the circuit diagram as shown in order to stress that the internal
and external resistors form a potential divider. On closing the switch she notes the
voltmeter reading to be 1.41V. \

What value does she deduce for r?
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C where the output can be connected across ;
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The dlagram shaws a possible control clivuit

WA voaling svatem such as a el perator, l
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(@) Cakulate the pd V' across the cooling W
svatem at each of these temperatures,

() Discuss whether this switching clvuit 08D
van be wsed 1o switch on the cooling —J

<
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svstem in a domestic retrigerator when
the temperature inside the fridge rises it
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The diagram shows a clrvait in which an LDR is \“\‘ Q12 V
belng used as a sensor, A lead at X s connected 4
10 a device called a transistor (not shown), When
the potential at this potut rises above about 0.7\, :
the transistor ‘turns on' and operates a relay X 15 1o transistor
which switches on a lamp. 200 0
(@) On a dull day, the resistance of the LDR is

S00 K0, and the rheostat s set to provide ST

maximum resistance in series with the fixed

resistor of 300, o0V

() What is the potential at X?

{1 s the transistor bn'?
The resistance of an LDR decreases as the Hlumination increases,
{b) Cakulate the resistance of the LDR when the transistor first turns on.
{e) Why is the rheostat included in the circuit?




