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1 / A –Target population :- 
For students of first class 

Department of Medical Instrumentation Eng. Techniques 

1 / B –Rationale :- 
This unit introduces principles of electronic components 

1 / C –Central Idea :- 
The major topics discussed in this unit are included in the following 

outline. 

 Relay 

 Resistor 

 Potentiometer 

 Capacitor 

 Inductor 

1/ Overview 
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3/ Pre test :- 

 

 
After studying the first modular unit, the student will be able to- 

1. Know the principles of electronic components 

2. Know how to test the electronic components 
 
 

 

Circle the correct answer:- 

 

1. An electromechanical switch. 

a- fuse 

b- jumper 

c- switch 

d- relay 

 
2. Consists of two plates,  each with a lead attached to it for 

connection with a DC power source. 

a- switch b- inductor 

c- Capacitor d- resistor 

2/ Performance Objectives :- 
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 Electronic components 

1- Relay 

A relay is an electromechanical switch. It controls a circuit using a 

very low current that energizes the coil. The coil generates a 

magnetic field which attracts a movable lever (pole) to change the 

switch position. A relay contains a coil, an armature, and at least 

one pair of contacts. Current flows through the coil, which functions 

as an electromagnet and generates a magnetic field. This pulls the 

armature, which is often shaped as a pivoting bracket that closes (or 

opens) the contacts. As shown in figure below. For purposes of 

identification, the armature is colored green, while the coil is red 

and the contacts are orange. The two blue blocks are made of an 

insulating material, the one on the left supporting the contact strips, 

the one on the right pressing the contacts together when the 

armature pivots in response to a magnetic field from the coil. 

Electrical connections to the contacts and the coil have been omitted 

or simplicity. 

 

4/ the text :- 
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Test relay has shown below 
 

 

2- Resistor 

A resistor is one of the most fundamental components in 

electronics. Its purpose is to impede a flow of current and impose a 

voltage reduction. It consists of two wires or conductors attached at 

opposite ends or sides of a relatively poor electrical conductor, the 

resistance of which is measured in ohms, universally represented by 

the Greek omega symbol, Ω. 
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In the process of impeding the flow of current and reducing voltage, 

a resistor absorbs electrical energy, which it must dissipate as heat. 

In most modern electronic circuits, the heat dissipation is typically 

a fraction of a watt. 

 
 

 
Test resistance has shown below 

 

 

 

 

 

3- Potentiometer Also known as a variable resistor 

When a voltage is applied across a potentiometer, it can 

deliver a variable fraction of that voltage. It is often used to 

adjust sensitivity, balance, input, or output, especially in 

audio equipment and sensors such as motion detectors. A 

potentiometer can also be used to insert a variable resistance 



8  

in a circuit, in which case it should really be referred to as a 

variable resistor, although most people will still call it a 

potentiometer. 

 

 
 

Test Potentiometer has shown below 
 

 

 
4- Capacitor 

In its simplest form, a capacitor consists of two plates, each with a 

lead attached to it for connection with a DC power source. The 

plates are separated by a thin, insulating layer known as the 

dielectric, which is usually a solid or a paste but may be liquid, gel, 

gaseous, or vacuum. A capacitor connected across a DC power 

source will accumulate a charge, which then persists after the source 

is disconnected. In this way, the capacitor stores (and can then 

discharge) energy like a small rechargeable battery. The 
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charge/discharge rate is extremely fast but can be limited by a series 

resistor, which enables the capacitor to be used as a timing 

component in many electronic circuits. A capacitor can also be used 

to block DC current while it passes pulses, or electrical “noise,” or 

alternating current, or audio signals, or other wave forms. This 

capability enables it to smooth the output voltage provided by 

power supplies; to remove spikes from signals that would otherwise 

tend to cause spurious triggering of components in digital circuits; 

to adjust the frequency response of an audio circuit; or to couple 

separate components or circuit elements that must be protected from 

transmission of DC current. 

 

 
Test capacitor has shown below 

 

Farads: The electrical storage capacity of a capacitor is measured in 

farads, universally represented by the letter F. A capacitor that can 

be charged with a potential difference between its plates of 1 volt, 

in a time of 1 second, during which it draws 1 amp, has a 

capacitance of 1 farad. Because the farad is a large unit, capacitors 
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in electronic circuits almost always have fractional values: 

microfarads (μF), Nano-farads (nF), and pico-farads (pF). The 

Greek letter μ (mu) should be used in the μF abbreviation, but a 

lowercase letter u is often substituted. Thus, for example, 10uF 

means the same as 10μF. 

 

 
 

5 -Inductor 

 
An inductor is a coil that induces a magnetic field in itself or in a 

core because of current passing through the coil. It may be used in 

circuits to block or reshape AC current or a range of AC frequencies 

and in this role can “tune” a simple radio receiver or various types 

of oscillators. It can also protect sensitive equipment from 

destructive voltage spikes. 
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Direct current passing through an electrical conductor, such as a 

wire, creates a magnetic field around the conductor. In Figure 

below, conventional current (flowing from positive to negative) is 

passing through a straight wire from left to right, as indicated by 

the red/blue arrow. The resulting magnetic field is indicated by 

the green arrows. Calculating Inductance: The magnetic 

inductance of a coil is measured with a unit known as the Henry, 

named after Joseph Henry, a pioneer in electromagnetism. It is 

defined by imagining a coil in which current is fluctuating, 

causing the creation of EMF. If the rate of fluctuation is 1 amp per 

second and the induced EMF is 1 volt, the inductance of the coil 

is 1 Henry. 
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Circle the correct answer:- 

 

1- A coil that induces a magnetic field in itself or in a core 

because of current passing through the coil. 

a- inductor 

b- capacitor 

c- jumper 

d- All above. 

 

2- The magnetic inductance of a coil is measured with a unit 

known as 

a- Henry. 

b- Farad 

c- Ohm 

d- All above 

 

5/ Post test :- 
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1- Pre test :- 
1. d 

2. c 

 

 

 

2- Post test :- 
1. a 

2. a 

6/ key answer :- 
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1. Encyclopedia of Electronic Components Volume 1 (Charles 

Platt). 
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