Resisting – Revision Pack (P6)
 (
Higher resistance means lower current (flow of electrons). 
The higher the current, the brighter the bulb is in the circuit. 
The higher the current, the faster a motor turns. 
NOTE – voltage is needed to make the current flow through a circuit – it pushes the current along (as seen to the left).
Resistance (R) = V
oltage
 (V)
 
/ Current (I)
R = Ohms, V = Volts, I = Amps
)Resistance and Current:
[image: ]
 (
The resistance of a wire is dependent upon its length.
A variable resistor (symbol to the left) works by changing the lengths of wire in the circuit; the longer the wire, the greater the resistance.
)What affects resistance?
[image: ]
Ohmic and Non-Ohmic Devices:
 (
Resistors, at a constant temperature, follow Ohm’s law – the graph is a straight line passing through the origin.
The steeper the gradient of the graph (left), the greater the resistance – this is because if the gradient is steeper, the current will be less and the voltage more. 
The same graph for a bulb will NOT be a straight line passing through the origin. The gradient of the line increases as current increases (it curves positively) – it does NOT follow Ohm’s Law.
)Ohm’s law is the idea that the current travelling through something is directly proportional to the voltage across it; if you double the voltage, then the current will also double. 
[image: ]

The resistance of a filament lamp increases as current increases.
When electrons collide with the filament (a thread-like fibre), it makes the atoms vibrate more. The increased vibration means two things:
· An increased number of collisions, which leads to more resistance
· An increase in the temperature of the filament
In a fixed resistor, the gradient of the graph is equal to the resistance. 
 (
A non-Ohmic device shows a curve with an increasing gradient, which means an increased resistance. 
If the voltage supplied across a non-Ohmic device is increased, the electrons carry more energy. When these electrons collide with the metal atoms in the conductor, more energy is transferred and this increases the resistance and the temperature (this can be seen to the left).
NOTE – the cause of electrical resistance is the electrons (charge carriers) colliding with the metal atoms as they flow through a metal conductor, like a wire. 
)The gradient of a voltage-current graph for a filament bulb will increase as resistance increases. To find the resistance, instantaneous results from the graph must be used. 
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Past Papers:
PPQ(1):
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Continued on next page...
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PPQ(2):
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(This circuit had a bulb)
Continued on next page...
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Section C — Module P§

lly does some experiments with electricity.
(a) Lookat the diagram. The resistance wire is used t

O 12V O

slider

A resistance
wire

ally puts the slider at A The bulb lights up.
he moves the slider from position A to position B.
What happens to the resistance of th it and the brightness of the bulb?

Sally leaves the siider at position B.
The bulb carries a current of 1.5A. The resistance of the bulb is
Calculate the voltage across the bulb

Put a tick (+) in the box beside the correct answer.

©0cR 2011 SPECIMEN





image6.png
19

(iif) Sally increases the voltage in her circut

This changes the current in the bulb.

Look at the graph of her results.

voltage

current

She expects a straight line graph.
The graph is curved because the resistance of the bulb increases
Use kinetic theory to explain why the resistance of the bulb increases.

©0ocR 2011 Tum over
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Section C - Module P&

12 This question is about electriity.

Paula connects the following circuit.

(a) When the current is 2.5A, the resistance of the bulb is 3.0Q.

Calculate the voltage across the bulb.

The equations on page 2 may help you.

answer
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(b) She collects more results and draws a voltage-current graph.

15

voltage
in volts

current in amps

(i) What does the shape of the voltage-current graph tell you about the resistance?

(i) Explain the shape of the voltage-current graph.
In your answer write about

electrons
atoms
resistance
temperature.

3]

[Total: 6]
Turn over
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Section C - Module P&

igates variable resistors.

He makes this circt

-

(a) He adjusts the variable resistor.
The speed of the motor increases.
Explain why this happens.

In your answer use ideas about
* resistance

©  current.

(b) Joe replaces the motor with a light bulb.
He adjusts the variable resistor. The bulb gets dimmer.

Which letter gives the correct explanation?
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13 Archie uses different electrical components in his experiments.

(a) Archie experiments with a bulb in a circut.
He increases the voltage across the bulb.
He measures the current.
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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Section C - Module P&

10 Asif sets up a cirouit.

(a) There s a variable resistor (U) in the circuit.
Altering the value of the variable resistor will change other things in the circuit.
Complete the sentence.

Decreasing the resistance of the variable resistor willincrease the ..
in the circuit and the brightness of component
When the circuit is complete Asif writes down two measurements.

« current through the wire = 0.4A

- voltage across the wire = 8V.

Calculate the resistance of the wire.

The equations on page 2 may help you
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() Asit adjusts the variable resistor.

He records different values of current and voltage on the meters.
Look at his graph.

current

voltage

Describe how he can use the graph to calculate the resistance of the wire.

2
[Total: 6]
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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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12 | a

752)
but3x2.5 (1)

2

mark answer in table first — if missing look on answer line
if this is incorrect look for working

resistance increases (as voltage / current
increases) (1)

allow ‘non-ohmic’ (1)
allow greater (1)
great (0)

any three from

higher temperature (1)

more vibration / movement of atoms (1)
more collisions of electrons (1)

greater resistance / AW (1)

voltage not proportional to current / resistor is non-
ohmic (1)

explanations should relate to the shape of the graph

not stronger resistance

Total
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2] (a

resistance (of variable resistor) is reduced / AW (1) 2

current increases / AW (1)

(b)

B(1)

Mark answer on fine.
If no answer on line mark answer indicated in table.
More than one answer on line scores (0)
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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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same change of momentum (1)
BUT
lower rate of change of momentum (2)

allow correct argument using equation to illustrate lower rate of
change of momentum (1)
allow slower change in momentum (2)

allow correct argument involving impulse (2)

Guidance

current (1)
increase.

both needed allow bulb or lamp for X
allow correct symbol

20 (0) (1)
but if answer is incorrect
8+04(1)

use gradient (1)
BUT

inverse / reciprocal of gradient or 1 over the
gradient or divide 1 by the gradient (2)

allow dvide voltage by current (1)
allow take a given voltage and divide by corresponding current or
indicated on the graph / AW (2)
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Tight (intensity) decreases / AW (1)

7

allow no fight (1)
allow itis night time (1)

(b)

truth table

explanation
(outputibuzzer on only when)

cold / low temperature and

dark / low light level / at night and

system / control switch / power / electricity / mains
is on (1)

Qand T columns correct (1)
S column correct (1)

allthree linked points needed

increases | AW
increase /AW (1)

PN

both needed
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