Sharing – Revision Pack (P6)
 (
A potential divider is a simple circuit which uses resistors (as well as LDR’s and the
rmistors
) to supply a variable potential difference (or output voltage). 
Some of these circuits have just fixed resistors – in this instance, the output voltage is a fixed proportion to the supply voltage; it’s a bit like ratios. If your R
1
 and R
2
 values are the same, then the output value will be half of the input voltage – you’ll understand why when you see the equation below.
Some of these circuits have one variable resistor and one fixed resistor – the output voltage can be altered using this. 
)Potential Divider Circuits:
[image: ]






Calculating Output Voltage:
VOUT = VIN x (R2 / R1 + R2)
When your R2 value is much greater than your R1 value, the output voltage will be approximately the same as the input voltage.
When your R2 value is much less than your R1 value, the output voltage will be approximately zero.
Some electrical components will only start working at a threshold voltage – when you use a variable resistor as part of a potential divider, you can set this threshold voltage. 
Resistors in parallel:
We can arrange resistors in parallel and this will decrease the total resistance; the equation to work out total resistance is shown below:
1/RT = 1/ R1 + 1/ R2 + 1 / R3
LDR’s and Thermistors:
 (
The resistance of an LDR decreases as light intensity increases.
The resistance of a thermistor decreases as temperature increases.  
) [image: ]                                                [image: ]                    

Uses of Potential Divider Circuits:               
 (
Street lights use LDR’s in potential divider circuits - this is placed in the R
2
 position (as seen to the left). 
When it’s bright, the resistance of the LDR (R
2
) is very low. The R
1
 fixed resistor is made to have a higher resistance than the LDR – this will mean that the output voltage will be very low and the street light will NOT be on. 
When it gets dark, the resistance of the LDR will increase. It will increase so that it is more than the R
1
 value. This will mean that the output voltage will increase, and the street light will turn on. 
)[image: ]
A thermistor can be used to switch on a heater when the temperature falls too much in a home – it uses the above principal.
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SECTION C - Module P6

10 (a) Trevor and Una connect different circuits.

Look at the circuit Trevor connects.

power

supply ©
lamp

thermistor

Ho gently heats the thermistor.

Describe and explain how heating the thermistor affects the brightness of the lamp.
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(b) Look at the circuit Una connects.

.

(i) Calculate the total resistance for this arrangement of resistors.

answer .

) The battery voltage s 4V.

Calculate the current supplied by the battery.

answer
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(b) sally builds another circut
This time she uses three resistors.

Look at the diagram.

se your answer from

answer apn
[Total: 6]
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14 (a) Dan builds a circuit using an LDR

Look at the diagram.

The torch is not switched on

Describe what happens to the resistance of the LDR and the speed of the motor when Dan
switches the torch on.
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(b) Dan uses a potential divider in a circuit

Look at the information in the diagram.

vin

The input voltage = 5 V.

Calculate the output voltage.

©0ocR 2011
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Section C - Module P6

10 (a) The diagram shows a potential divider.

Vin ©

oV

The resistance of R, is 500.

The resistance of R, is 150(

The input voltage is 12V.
Calculate the output voltage.

The equations on page 2 may help you

answer
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(b) An LDR can be used instead of one of the fixed resistors of a potential divider circuit.

Sketch a graph to show how the resistance of an LDR changes when the light intensity
changes.

Use the axes below.

light intensity

2

[Total: 4]
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13 Look at the arrangement of two fixed resistors in series.

Vo= 12V

Vout (to next part of circuit)

ov

(a) The input voltage is fixed at 12V.
The output voltage needs to be variable.

Explain how you could do this.

The value of R, is 709.

The value of R, is 509.

Calculate the output voltage (V,,,).

The equations on page 2 may help you
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He plots a graph of current against voltage.
He compares this graph with the graph for a resistor.

Look at the graphs.

resistor

current

voltage
The graph for the bulb is not a straight line.

Suggest why.

Archie finds two more components.

They are a LDR and a thermistor.

Complete the sentences about these components.

The resistance of LDRs and thermistors can increase or decrease.

LDRs have ... resistance when light levels get brighter.
Thermistors have more resistance when temperature .

[Tot:
Turn over
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14 Apotential divider is made using two fixed resistors, R1 and R2.

Look at the diagram.
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ignore frequency

allow higher level answers in terms of the equation:
= speed in vacuum / speed in medium

g smaller speed in glass has larger refractive index. Red
light travels faster than blue so biue has larger n. (2)
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Question

Answer

Marks

Guidance

0 (@)

Tesistance decreases (1)

brightness of lamp / current increases (1)

2

ignore weaker resistance
ignore faster / stronger current

But resistance increases (0) so brightness of lamp / current
decreases (1)

092(Q) (2)

but if answer is incorrect

1=1
R 2

w1+
3
or

1 = 05+033+ 025
Rr

allow 0.92(307692) (2)
allow 0.9 (2)
allow 12 (©) (2)

13

T3 (amps) (@)

allow 4.30 10 4.45 (2)

allow ecf from bi (2)
eg for ecf of 1.08 - allow 3.7 (2)

eg for ecf of 9 - allow 0.4 or 0.4 (2)
allow 4/ answer to bi (1) eg 4/1.08 (1)
allow 4.30 to 4.45 (2)

allow __4 )
answer o bi)

Te =060 mA (1)

Allow 06 (1)
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11

2

4 correct = (2)
2/3 correct = (1)
1 correct = (0)

Expected answers

Additional guidance

the resistance decreases and the brightness
increases / AW (1)

both correct answers needed for the mark

9 (V) /¥ in second to last box (1)

if end column is blank allow correct answer ticked circled or
underlined

because increased current increases collisions

between charge carriers/electrons and atoms (1)
this causes more atomic vibration / increased
temperature / AW (1)

more atomic vibration/higher temperature further
increases number of collisions which means there is
more resistance (1)

marking points must be linked and in order to gain full credit
allow references to ions in place of atoms

1.280(1)

if answer line is blank allow correct answer ticked circled or
underlined

Total
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Question

Expected answers

Marks

Additional guidance

1] (a)

idea that resistance is reduced in higher light levels / AW (1)
causing the speed to increase (1)

2

allow current increases (1) but resistance increases
scores (0)

3.75 (V) scores (2)
but if answer is incorrect

5x36/(12 + 36) / 5 x 3/4 (1)

Total

Question

Expected answers

Additional guidance

15

because the logic gates will be damaged due to exposure to
high voltage/mains power (1)
a relay should be used (1)

because a relay isolates the logic gates and uses a low voltage
from the logic gates to switch the high voltage to the motor (1)

answers must link use of relay to isolating logic gates
from mains power to gain full credit
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Question

Expected Answers

Additional Guidance

9| a

(RED) - orange yellow green [1]
()

- blue indigo violet [1]

all correct (2)

Maximum 3:

different colours have different:
refractive indices (1)
speeds / AW (1)
wavelength / frequency (1)

BUT red light
has longer wavelength / lower frequency([2]
is fastest / AW (2)
has lower refractive index [2]

Look for concise answers covering more than one marking point
Eg blue light is slower than red light [2] (ie different speeds) [1] and
red is faster [1])

Eg blue light has higher refractive index as it is slower than red [3]

Total

Section C

9(2)
BUT output = (12 x 1500)/(500 + 1500) (1)

correct answer with no working scores full marks
incorrect answer with correct working / method [1]

resistance decreases with light intensity (1)

BUT smooth curve with decreasing negative
gradient (2)

Total
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Question Expected Answers Marks Additional Guidance
3] (a) Using a variable resistor / ofher device such as LDR | 2 | allow add vaniable resistor / LDR / thermistor (1)
or thermistor in place of R or R, (2)

but

change or replace resistors R, or R; (1) allow change resistance (1)

ignore changing input voltage

5(v) 2)
but if answer s incorrect 12 x 50/ (50 + 70) (1)

Total
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Question Expected Answers Marks Additional Guidance
12| a 1 all 4 correct outputs needed for the mark
Input B output
0) 1
(1) 1
(1) 0) 1
(1 (1) 0
(1)

ideas of

small current switches or controls a larger
current (1) allow as alternative to first marking point correct description of the
working of the relay e.g. magnetic explanation

logic gate (electronic circuit) has low current
output / low power output (1)

relay isolates from mains / protection of circuit /
protection of user (1)

Total

Questi Expected Answers Additional Guidance

13| a resistance changes / it is non-ohmic (1) allow higher level answers eg resistance increases
ignore resistance decreases

ignore it gets hotter

LDR’s have LOW resistance both LOW and FALLS /AW needed for the mark
thermistors when temperature FALLS / AW

(1)
Total
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