Y11 Worksheet 1  ELECTRONICS AND LOGIC GATES  1   WEEK 22

Objectives 

1. Be able to describe the action of a potential divider (potentiometer)

2. Be able to show the use of thermistor and light dependent resistor in a potential divider

3. Be able to show understanding of the use of thermistors and light dependent resistors as input transducers (sensors) 
4. Be able to describe the action of a capacitor as an energy store
Learn, make notes, and answer the questions in this worksheet.  There will be a short test on this worksheet in one week’s time

THE POTENTIAL DIVIDER CIRCUIT

In a resistance circuit, voltage and current are related by Ohm’s law.  When current passes through a resistance electrical energy converts into heat and produces a potential drop (a difference in voltage across the resistance).

The amount of voltage (V) across a resistance depends on the size of resistance and the current.   
V is proportional to resistance






V is proportional to current






V = IR

When two resistors are in series, the potential drop across the two is proportional to their resistances because the current is the same through both.

Using page 245 (top right box), read and draw example circuits of the potential divider, were the voltage across one resistor is used as a supply voltage for a second circuit.  Note that the size of the resistors does not matter, only the ratio of the sizes, so 10 and 4 ohms would give the same output voltage as 1000 and 400 ohms.  Of course the low values would run the battery down faster (why?)
TYPES OF ELECTRONIC COMPONENTS  (see page 187)

1   Resistors slow the flow of current and come either in fixed values or as variable resistors (volume controls or light dimmers)  They are made of resistance wire or carbon, and when they are allowed to overheat (when they have to pass too much current) their resistance goes up.  This is because the molecules vibrate more and the free electrons find it more difficult to get through.  See page 189 and draw the graph of current against voltage for a filament lamp wire.
2 Semiconductors, such as thermistors, diodes, light emitting diodes and transistors (see page 241), all release more free electrons when they get hot, so as the current gets too high and they overheat the resistance goes down.  This allows more current through. Semiconductors will destroy themselves by overheating.  The graph curves the opposite way to the filament wire

If a thermistor or a light dependent resistor is used as one of the resistors in a potential divider, then the output voltage can be made to change with temperature or light – this allows an alarm circuit to be made.  








Draw a circuit using a thermistor that will give a high voltage when the temperature gets high.

3 Diodes are made from two types of impurities in a semiconductor crystal.  They allow current to pass only one way  Look at page 187 for a picture and symbol and page 189 for the current – voltage graph.  Draw this graph in to your notes.

4 Read page 242 and make notes about how a single diode can be used to convert alternating current (direction reversing during each wave) into direct current (flowing always in the same direction around the circuit).  You do not need to know how the 4-diode circuit works

5 A transistor (see page 244) is like a channel for current to flow through, but the channel can be closed or opened by a small change of voltage on the base.  This can be used as a switch that is controlled by voltage.  Millions of transistor switches of microscopic size form the CPU of a computer.

6 Capacitors are made simply from two strips of metal (usually metal foil) with a very thin layer of insulator between them.  They are usually rolled up into a small package, but they can also be quiet large.  A capacitor stores electric charge (and electrical energy) for a short time.  See page 241 for the symbol.  Explain how a capacitor can smooth the output of a diode to give a more steady direct current. 

7 HOMEWORK – REVISE WHAT YOU HAVE DONE IN THIS LESSON.  Use the internet and the text book to learn the work and prepare for a test on this worksheet next week

Output voltage will become low when the thermistor gets hot.  This could be used to set of an alarm.








