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Chapter 1:Measurement Systems, Units, and 

Standards 
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1.1 SI Mechanical units:
 Fundamental Units: 

Length (L): meter (m),  Mass (M): kilogram (kg), Time (T): second (s)

 Derived Units:

Area: Meter Squared  

Force: Newton (N)

Work: Joule (J)

Power: Watt (W)
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1.2 Scientific Notation and Metric Prefixes:

 When working in electronics it is common to encounter very small and very large numbers.

 Scientific Notation is a means of using single-digit numbers plus powers of ten to express very 
large and very small numbers.

 Metric Prefix : a letter symbols for the various multiples and submultiples of 10.
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1.3 SI Electrical units:

 Electric current (I): A

 Electric charge (Q): C

 Voltage (V): V  

 Resistance (R): ohm 
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1.4 SI Temperature Scales:

 There are two temperature scales, the Celsius scale and the Kelvin (absolute) scale.

K = °C + 273                      °C = K – 273

• absolute zero: the zero point on the Kelvin temperature scale, equivalent to –273.15°C

• In some countries as the United States, temperatures are usually given in degrees
Fahrenheit.
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Chapter 2: Measurement Errors 

1. Types of Measurement Errors.

2. Absolute and Relative Errors.

3. Measurements Characteristics.

4. Measurement Error Combinations.
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 No electronic component or instrument is perfectly
accurate; all have some error or inaccuracy.

 These errors are introduced due to either defect in
the instrument, wrong observance, or
environmental factors.

 These errors could combine to either:

❖ Completely cancel each others.

❖ Create greater errors in measurement (Worst case)

 The worst case should always consider while
performing measurement, where these errors could
combine to create larger error.



112.1 Measurement Errors types:

Measurement Errors

Systematic Error Random ErrorGross Error

Gross Error (Human Error)

Errors due to human mistakes
in using instruments, recording
observations, and calculating
measurement results.

Example

• Misunderstanding the unit in case of digital devices
(21 V instead of 21 mV).

• A wrong scale may be chosen in analog instruments.
• Transpose of the readings while recording. (24.9

mV instead of 29.4 mV).
• Observational Errors: Errors introduced by the

observer as the parallax error.

Measurement errors can be categorized into three types:
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Systematic Error

Errors due to problems with
instruments.

➢ Instrument Errors: May be due to incorrect device
calibration.

➢ Environmental Errors: Change in environnemental
conditions may change some of device parameters.

Measurement Errors

Systematic Error Random ErrorGross Error

2.1 Measurement Errors types:
Measurement errors can be categorized into three types:
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Measurement Errors

Systematic Error Random ErrorGross Error

2.1 Measurement Errors types:
Measurement errors can be categorized into three types:

Random Error

Errors due to unknown 
factors.

➢ These errors are relatively small.
➢ These errors can be reduced by increasing the

number of readings and using arithmetic mean.



15

Chapter 2: Measurement Errors 

1. Types of Measurement Errors.

2. Absolute and Relative Errors.

3. Measurements Characteristics.

4. Measurement Error Combinations.



162.2 Absolute and Relative Errors:

➢ The error in measuring instruments can be represented in two ways: 
Absolute and Relative



172.2 Absolute and Relative Errors:
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