Charging – Revision Pack (P6)
[bookmark: _GoBack]Diode Characteristics:
 (
You would set up the diode circuit as you would for a resistor or bulb.
Most diodes need a voltage of 
0.6V 
before they start to work. 
When a diode is connected so current can pass (voltage is high enough), it is forward biased. 
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 (
An AC supply to a single diode produces a half-wave rectified output. 
REMEMBER – AC input means DC output
)When a diode is connected so that current CANNOT pass (voltage is too low), it is reverse biased. 
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A resistor is always used in series with a diode to protect the diode. 
How a Diode Works:
[image: ]
A diode consists of an n-type semiconductor and a p-type semiconductor joined together. 
The n-type has an excess of electrons, while the p-type has a shortage of electrons – the gaps are called ‘holes’. 
The space either side of the junction (between the two semiconductors) has NO electrons or holes. 
If you were going to connect the positive terminal of a power supply to the n-type semiconductor, then the space in the junction would widen and NO current passes. 
If you were going to connect the positive terminal of a power supply to the p-type semiconductor, them the space in the junction would narrow, eventually disappear and a current passes. 
 (
Four diodes can be arranged to make a bridge circuit. 
The addition of a capacitor makes the output smoother. 
Capacitors:
When a DC supply is connected to a capacitor, the capacitor becomes charged. The voltage across the capacitor increases until it is equal to the supply voltage. However, if the capacitor was connected to a resistor, for example, the voltage decreases as the capacitor discharges.
)Rectifier Circuits:
 (
D
) (
C
) (
B
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A
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Rectification:
In the bridge circuit, during the positive half-cycle, the current passes from A to B to the external circuit, to D then C, then back to the AC supply. 
During the negative half-cycle, the current passes from C to B, to the external circuit, to D then A then back to the AC supply. 
This makes sure that the DC output is always positive at B and negative at D. 
Storing Charge:
The chemicals in a battery continue to produce energy for a battery to use. When the chemicals are all used up, the battery no longer works.
The capacitor stores electrical energy. There is NO continual energy source. 
Smoothing:
A smoothing capacitor acts as a reservoir. When the DC voltage from the rectifier circuit falls, the capacitor supplies current to the input. The capacitor charges near the peak value of the varying DC (just as it’s running out of steam). 
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11 (a) Vic has a sealed box containing an electronic component

He connects a circuit containing the component in the box.

power
supply

He changes the voltage across the box and measures the current.

Look at the graph of his measurements.

Write down the name of the component in the box.

Explain your answer, using ideas about resistance.

2

“Turn over for the remainder of question 11
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13 Computers will only work with a DG supply.

A bridge rectifier changes AC to DC.

Look at the diagram.

AG input

resistor  DC output

(a) Complete the following sentences to explain how this circuit changes AC to DC.

When the AG input makes P positive and R negative, the current

When the AG input makes P negative and R positive, the current
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Turn over for the remainder of question 13

2
(b) Alarge capacitor is connected in parallel with the resistor.

Describe what effect this has on the DC output.

You may draw a diagram if you wish.

W]

[Total: 3]
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13 Asilicon diode works because of the movement of electrons and holes.

(2) Explain what is meant by a hole.

Use ideas about electrons and charges.

2]
(b) (i) Four silicon diodes can be arranged in a bridge circuit to produce full wave rectification

Look at the diagram.

AC input ~

o

output

An alternating supply is connected to the input.
Use the diagram to explain why the output produces full wave rectification.

Drawing on the diagram may help your answer.
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(ii) Here is an alternating voltage that is used as an input.

voltage

time.

w on the axes below the output voltage.

voltage

@
[Total: 6]
END OF QUESTION PAPER
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15 Chris needs to change the output from a transformer to DC.

He uses four diodes.
They are connected in the following circuit.

Itis called a bridge rectifier circuit

input
from
transformer

output
voltage

(a) The graph shows the input to the bridge rectifer.

input
voltage

output
voltage
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(b) Explain how the bridge rectifier produces direct current

In your answer you should clearly describe the direction of the current through the bridge
rectifier.

() In some cirauis, scientists connect a capacitor to the output of the bridge rectifier.

Explain why.
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(i) Step-down transformers reduce voltages.

They are constructed differently to step-up transformers.

Describe how they are differer

The output from transformers is alternating current (AC).
‘Sometimes this needs to be changed to direct current (DC).
Diodes are used to do this.

A capacitor is also used with the diodes.

Why is the capacitor used?

Silicon diodes only let current flow in one direction.
Asilicon diode works because of the movement of electrons and holes.
Explain how a silicon diode works.
In your answer

« write about electrons and holes

« describe how charge moves.

Turn over
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16 Declan does an experiment with an electrical component

He measures the current and voltage for the component.

He then draws a current-voltage graph.

current

voltage

(a) Look at the graph.
CGomplete the sentence.
The graph shows the current-voltage characteristics for a silicon

Explain the shape of the current-voltage graph.

In your answer write about the resistance of the component.

In the forward (+) direction.

Inthe reverse (-) direction.
2
[Total: 3]
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Guidance

[ (@)

diode (1)

(diode) has a high resistance in one direction and a low
fesistance in the other (1)

2

allow LED (1)

allow current flows one way only (1)
allow threshold voltage / current idea (1)

A [ B | C [ output
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transformer.
Quality of written communication does impedes.
communication of the science at this level.

(1-2 marks)

[Level 0]
Insufficient or irelevant science. Answer not worthy of
credit.

(0 marks)

construction:

« two colils of wire

« wrapped on (iron) core
«  step down transformer

Use the L1, L2, L3 annotations in Scoris. Do not use
ticks.

Total |
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Marks

Guidance

3@

flows from P to S and through the resistor or to T (1)

flows from R to S and through the resistor or to T(1)

2

ignore current paths afer T

ignore current paths after T

(b)

Smoothed output (1)

allow sultable diagram of smoothing if 1 Shows a comparison
(1o the original output) (1)

Answer

Guidance

any 2 from:
must be robust (to withstand take off) / AW (1)

must be reliable /if it breaks in space it cannot be easily
repaired | AW (1)

must be able to operate without overheating / cooling
system or heat sinks needed (during manufacture) (1)

must be able to withstand large variations in temperature:
(in space) (1)

must be clean /dust free (1)

difficult to make connection to small objects / difficult to
see fauls (1)

(idea that it is) difficult to obtain very pure silicon (1)

(idea that) specialised manufacturing equipment or
expertise is required (1)

allow very expensive to repair (in space)

allow need to be made in a clean room / must be made in a
dust free environment

allow difficulty to hold small objects / difficult to hold small
objects still eg. fiddly

allow need to use specific equipment e.g. must use
microscopes
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Question Expected Answers Additional Guidance
13| a absence of electron (1)
positive charge (1)

b | i | Maximum 2: Opposite diodes work together [1] (OK for working in pairs but too
Diode lets current pass one way [1] vague for identified pair)

Diodes work in pairs [1]

BUT 1 & 4 work together or 2 & 3 work
together [2]

Humps:

same side of axis with no gaps (1) signal must touch time axis

Ignore type of signal (eg sine waves)

BUT same side of axis with no gaps and same Ignore frequency / time period
height (voltage) scores (2)
If no marks in this section look for answers in part bi - particularly
in the diagram

Total

Section Total
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Question
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Marks

Additional Guidance

15 | a

idea of rectification - three (or 2) half cycles above
or below the axis (1)

full wave rectification (above or below the axis) with
all three half cycles correctly lined up (by
inspection) with the wave above (2)

2

current passes through diode one way (1)

idea of the diodes working in correct opposite pairs

1)

eg opposite diodes work together (1)

eg P-Qand S-R (1)
eg S-P and R-Q (1)

to give smooth output / AW (1)

eg flatter (output) / AW

award correct marking points shown on a diagram
ignore energy / stores charge





image18.png
Mark Scheme

Expected Answers

Marks

Additional Guidance

idea that user cannot be connected to live /
mains (1)

1

allow only a magnetic link between the two parts of the circuit

1500 / equal number of turns on (primary and
secondary) coils (1)

100 (turns) scores [2]
but if answer is incorrect then
20000/500 =4 000/Ns /AW scores [1]

(Before erratum)

10 000 (turns) scores (2)

but if answer is incorrect then

20 000/500 = 400 000/ N5/ AW scores (1)

Allow answer using figures on diagram

allow N, = 4000 (1)
500 20000

allow Ns = 4000 x 500 (1)
20 000

(Before erratum)
allow N, = 400000 (1)
500 20000

allow N; = 400000 x 500 (1)
20000
allow any error carried forward from amended diagram (2)

(step-down) has fewer turns on secondary / AW

1)

assume explanation of step=down unless indicated
otherwise

allow step-up has more turns on the secondary / fewer on primary
allow correct reference to diagram eg fewer turns on the right

idea of smoothes the output (1)

allow a diagram showing smoothing (1)
allow stores charge and releases it slowly

Any two from

holes lack electrons / holes are positive / AW (1)
holes ‘move’ in the opposite direction to
electrons (1)

holes (appear to move) towards the negative (1)
electrons fill up the holes (1)

ignore incorrect descriptions of n type and p type

allow holes attract electrons

Total

June 2011
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Question

Expected Answers

Marks

‘Additional Guidance

% @

diode (1)

1

allow LED

(b)

Ve direction low resistance (1)

-ve direction high resistance (1)

alternatives to first marking point only
allow idea of threshold voltage (1)

allow idea of resistance reducing in the forward direction
1AW (1)

allow high level answers in terms of “holes"

Total
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