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2012E.C. (2019/20)_Academic year 

3rd quarter Physics Hand out for Grade 10  

UNIT 5 

5. INTRODUCTION TO ELECTRONICS 

Q1.what is electronics? 

 Is the study and design of systems that use the flow of electrons through such 

components as semiconductor, resistors and capacitors 

Vacuum tube devices 

 Vacuum tube is a device used to control the flow of electric current using a 

vacuum tube in a sealed container, which usually takes the form of a glass tube. 

Q2. What is thermionic emission? 

 Is the escape of electrons from heated metal surface. 

 Some of the more energetic electrons can then escape from the surface of the metal in 

away similar to evaporation of the faster molecules from the surface of liquid.  

 It provides a controllable supply of electrons in a vacuum 

Vacuum tube 

1. Thermionic diode  

 It is a vacuum tube device 

 The name diode refers to the fact that the device has two electrodes 

i. an anode  and 

ii. cathode 

 Diode is an electrical component with two electrodes used for rectification. 

 Rectification converting alternating current to direct current. 

i. cathode  

 The simplest type of electronic  device constitutes a hot filament. 

 A metal plate was heated so as to emit electrons. 

 The heater was a tungsten wire like the filament of a light bulb, being run at 

red heat. 

 It is operated off a few volts, either ac or dc,the 6v ac in the drawing was 

typically 

ii. Anode 

 The electrons boiled off from the hot cathode and were attracted to the anode 

 A cold metal plate which was  commonly at about +100V with respect to the 

cathode 
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N.B.  A diode valve was wasteful of power because of the heater  

2. Cathode rays 

 Abeam of electrons moving through vacuum at a high a speed 

 They are produced by an electron gun 

Electron gun:- an electrical producing a beam of electrons moving through a vacuum 

at high speed. 

 

Q. Compare and contrast cathode ray and thermionic diode? 

Similarity 

 Electrons are released from the heated cathode by thermionic emission and are attracted 

towards the anode 

Difference 

 Unlike the diode, the voltage on the anode may be as high as 5000Vrelative to the 

cathode 

 The electrons are pulled towards the centre  of the anode accelerating to a very high 

speed 

 Travel in straight line 

Cathode rays are:- 

 Travel in straight line 

 Start normally from the surface of the cathode 

 Exert mechanical pressure on the surface at which they fall 

 Produce fluorescence on certain substances on which they fall 

 Penetrate through thin layer of matter 

 Produce ionization in the gas through which they pass 

 Are deflected by electrostatic field 
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 Are deflected by magnetic field 

Posses large amount of kinetic energy 

 

 

 

 
3.  X-ray tube 

 Also tube device 

 Electrons are released from the cathode by thermionic emission and are then 

accelerated through a p.d of the order of 100Kvso as to hit the anode at an 

extremely high speed. 

 When such fast moving cathode rays are suddenly stopped,x-rays are 

produced. 

 Most of the beam’s energy is released as heat rather than X-rays,so the anode 

gets very hot 

 To minimize this it is made of a large block of copper  to conduct the heat a 

way 

Q. 1.why is the anode of the X-ray tube made of copper with tungsten tip? 

   2. Describe three different uses for X-ray .say what precautions should be taken 

while using them and explain why? 
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4. Cathode ray oscilloscope (CRO) 

 Electronic test equipment that provides visual images of electrical signals and 

oscillations. 

In CRO the beam of electrons produces a spot on a florescent screen at the end of the 

tube 

Before reaching the screen it passes between two sets of deflewcting plates 

                     One pair deflects it in Y-direction and  the other in the X-direction 

CRO  has three(3) main parts 

1. The electron gun 

This consists of a heater, a cathode,another electrode called the grid and two or three 

anodes 

Grid;-is at a negative voltage with respect to the cathode and controls the number of 

electrons passing through its central hole from cathode to the anode 

It is brightness control 

The anodes are at high positive voltage relative to the cathode 

2. Fluorescent screen:- 

A bright spot of light is produced  on the screen where the beam hits. 

3. Deflecting system:- 

 Beyond anode are two pairs of deflecting plates to which voltage can be applied 

 By varying the potential difference between the plates the beam could be easily 

controlled.  
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 The Y-plates are horizontal but create a vertical electric field which deflects the beam 

vertically 

 The X-plates are vertical  and deflect the beam horizontally 

 

 
Some  uses of CRO 

1. Direct current 

 CRO can be used as a voltmeter and will represent the voltage of a source 

of direct current as stationary spot of light on the screen. 

 It can calibrate by using a known voltage across the Y plates so that the 

value of unknown voltage can be measured. 

2. Sensitivity 

 The of the deflection caused by the voltage applied across the y-

plates of CRO, can be adjusted by using the gain control. 

 It is calibrated in volt per cm 

e.g 1.  if the sensitivity is set to 3V/cm and the spot is deflected by 

2cm by unknown p.d the value of the p.d must be 

solution 

p.d=sensitivity x spot deflection 

=3v/cm X2cm=6V 

3. Time base 

 Pulls the spot across the screen from left to right at a steady state. 

 Applied to the x-plates 

 If the time base is applied to a signal made by direct current ,the traces 

changes from dot to a line  

 It is calibrated in millisecond per centimeter(ms/cm) 

4. Alternating current 



6 | P a g e  
 

 The voltages of an alternating current varies between a maximum to a 

minimum 

 If the time base is switched off, this is represented as a vertical line on the 

screen of CRO 

 If the time base is switched on, this becomes a curve whose shape is 

known as sine law 

 

                                                                                 

        

 

Exercise  

1. Figure 5.12 a show a reading of 1.5V values displayed in b, c and d 

 

2. The sensitivity of a CRO is set as 5V/cm and the time base  setting is 1ms/cm. 

Find the peak voltage and frequency of the ac signal shown in figure below 
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                                Conductors ,semiconductors and insulators 

Conductors 

 All the electrons in the inner shells are still tightly bound to their atoms 

 In the outer most shell of every atom are free to move within the metal we describe them 

as being in the conduction band. 

 Such as metal 

Insulators 

 Which do not conduct electricity because every electrons in them is tightly bound 

to its parent atom 

 Such as glass, plastic etc 

Semi conductors 

 A few of the outer most electrons have enough energy to be in the 

conduction band but this number rises as the materials become hotter. 

 Such as silicon, germanium ,lead sulphide , selenium and gallium 

arsenide are all semiconductors 

 No external heating or large evacuated space is required by 

semiconductor devices. 

 These are small consume low power ,operate at low voltages, have long 

life and high reliability 

 The present day advancement in communication technology has its root in 

the discovery of semiconductor devices. 

                   Semi conductors  materials are divided into two general groups  

i. Intrinsic semiconductors and 

ii. Extrinsic  semiconductor 

 Intrinsic semiconductors 

 A pure semiconductor not containing any dopant. 

 Their conductivity is not affected by an external factors 

 It is conductivity is poor and largely temperature dependent. 

 Some common intrinsic semiconductors are single crystals of 

silicon ,germanium and gallium arsenide. 

 In intrinsic semiconductor , electric current is carried by moving 

electrons ,as it is in metal. 

 In addition to electrons ,intrinsic semiconductor  can also be 

considered to contain moving positive charge that carry current. 

 This positive charge called hole. 

 When electric field is applied to the semiconductor the electrons 

and the holes move in opposite direction s and the semiconductor 

exhibits intrinsic conduction. 
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 The current in a pure semiconductor consists of free electrons 

moving through the semiconductor lattice in one direction ,with an 

equal of positively charged holes moving in the other direction. 

 

Charge carriers and resistance in a semiconductor 

 The resistance of metallic conductors rises as they warm up but with semiconductors the 

resistance falls greatly as their temperature goes up. This is because when the temperature 

of a semiconductor is raised, more electrons (charge carrier)have enough energy to break 

free  

 As the number of charge carrier’s increase, the resistance of the semiconductor material 

decrease and the material conductor better. 

                   Activity 

1. Explain why a semiconductor can conduct at all. 

2. Explain why a semiconductor conducts better when it is hot. 

3. Explain what we mean by appositive” hole” in a silicon crystal. 

II. Extrinsic semiconductors(impurity,doping) 

 A semiconductor that has been doped 

 Are produced by addition of a small amounts of impurity (atoms of different element) 

 Has the effect to increase the electrical property. 

 Silicon and germanium are intrinsic semiconductor elements. These materials are doped 

with trivalent or pentvalent atoms to form extrinsic semiconductors. 

p-type and n-type semiconductors 

p-type semiconductor 

 Formed when intrinsic semiconductor doped with trivalent atoms. 

 Example doping silicon with boron 
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 Majority carrier is holes due to doping. 

 Minority carrier are electrons 

Impurity atoms added to a semiconductor with trap electron is called acceptor. 

 =  

n-type semiconductor 

 Formed when intrinsic semiconductor doped with pentvalent atoms. 

 Majority carriers are electrons due to doping 

 Minority carriers are hole 

 Impurity atoms added to a semiconductor which release free electrons called Donor 

 Example doping arsenic with silicon, the arsenic called donor 

p-n junction diode 

What is junction? 

 The region where two types of a semiconducting material touch 

 p-n junction mean ap-type semiconductor (with spare positive hole) is in contact with an 

n-type one(with spare mobile electrons . 

 Before they brought into contact both pieces of semiconductor were electrically neutral 

over all. 

 At the junction where they meet, some of the n-type electrons move or fall into the p-type 

holes. this movement is called as diffusion current 

 This diffusion current causes the p-type to become slightly negative while the n-type is 

left equally positive, leaving a depletion zone for a small distance each side of the 

boundary 

 Shortage of holes on one side and of free electrons the other 

 In the depletion zone there are no more  hole’s in the p-type and no free electrons in the 

n-type, so it forms anon conducting strip which block all current. 
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                  For ward and reverse bias 

Biasing  means the electrical supply or potential difference is connected to the semiconductor 

device.the potential difference is of two types  

i. Forward bias 

 When p-type is connected with the positive terminal and  n-type is connected with the 

negative terminal 

 

                                   

 Reduces the potential barrier of the diode and establishes the easy path for the flow of 

current 
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WORK  SHEET 

Answer the following questions accordingly 

1. If you heat a semiconductor does it conductivity increase? What if you heat a metal? 

Why? 

2. Explain the working of a vacuum diode? 

3. How many valence electrons does a semiconductor have? 

4. Compare and contrast thermionic diode with cathode ray? 

Question 5-9 is based on the following information:-the following are parts of 

cathode ray tube:      {

                        
                  
                   

   

} which of these 

 

5. Accelerates electrons? 

6. Deflects the electron beam horizontally? 

7. Deflects the electron beam vertically? 

8. Has a fluorescent material? 

9. Emits electron 

10. Why tungsten wire is selected to heating the cathode? 

11. Why is the anode of the x-ray tube made of copper with a tungsten tip? 

12. A battery is connected to the y-terminals of an oscilloscope and the spot deflects 3cm 

vertically. The sensitivity of the oscilloscope is set at 1V/cm.what is the p.d across a 

battery? 

13. What is the difference between forward and reverse bias? 

 

 

 

 

 

 


