
Semester 2 BSc Hns Physics MJC-2 

Sound Recording and Reproduction 

1. Introduction 

Sound recording and reproduction is the process by which sound waves are converted into electrical or 

mechanical signals, stored, and later converted back into sound waves. 

This technology is used in microphones, tape recorders, gramophones, CDs, mobile phones, radio, TV, 

and digital audio systems. 

 

2. Basic Principle 

The entire process works on energy conversion: 

Sound energy → Electrical/Mechanical energy → Stored signal → Electrical energy → Sound energy 

Two main stages: 

1. Sound Recording 

2. Sound Reproduction 

 

3. Sound Recording 

(A) Meaning 

Sound recording is the process of capturing sound waves and storing them in a suitable medium in the 

form of mechanical, magnetic, or digital signals. 

 

(B) Recording Using a Microphone 

A microphone is a device that converts sound waves into electrical signals. 

Working 

1. Sound waves strike the diaphragm of the microphone. 

2. The diaphragm vibrates with the same frequency as the sound. 

3. These vibrations are converted into electrical variations. 

4. The electrical signal is sent to a recording medium. 

 

(C) Types of Sound Recording 

1. Mechanical Recording (Gramophone) 



• Used in early gramophones. 

• Sound waves vibrate a diaphragm connected to a stylus (needle). 

• The stylus cuts grooves on a rotating wax or vinyl disc. 

• Groove depth depends on sound amplitude. 

Limitations 

• Poor quality 

• Noise and wear 

• No amplification 

 

2. Magnetic Recording (Tape Recorder) 

• Uses magnetic tape coated with magnetic material. 

Working 

1. Microphone converts sound into electrical signals. 

2. Signals pass through a recording head. 

3. Magnetic domains on tape get magnetized accordingly. 

4. The pattern of magnetization stores the sound. 

Advantages 

• Better quality than mechanical recording 

• Reusable tape 

• Easy editing 

 

3. Digital Recording 

• Used in CDs, DVDs, computers, smartphones. 

• Sound is converted into digital data (0s and 1s). 

Steps 

1. Sound → electrical signal 

2. Analog-to-Digital Converter (ADC) 

3. Stored as binary data 

4. Can be copied without loss 



Advantages 

• Very high quality 

• No noise 

• Long life 

• Easy storage and transmission 

 

4. Sound Reproduction 

(A) Meaning 

Sound reproduction is the process of converting stored signals back into audible sound waves. 

 

(B) Loudspeaker 

A loudspeaker converts electrical signals into sound waves. 

Construction 

• Permanent magnet 

• Voice coil 

• Diaphragm (cone) 

 

(C) Working of Loudspeaker 

1. Electrical audio signal flows through the voice coil. 

2. Coil experiences a magnetic force (Fleming’s left hand rule). 

3. Coil vibrates. 

4. Diaphragm attached to the coil vibrates. 

5. Vibrations produce sound waves in air. 

 

5. Complete Recording–Reproduction Chain 

Sound Source → Microphone → Amplifier → Recording Medium → Playback Device → Amplifier → 

Loudspeaker → Listener 

 

6. Fidelity and Quality of Sound 



Fidelity means how accurately reproduced sound matches the original sound. 

Factors Affecting Quality 

• Frequency response 

• Noise 

• Distortion 

• Recording medium 

• Quality of microphone and speaker 

 

7. Advantages of Sound Recording 

• Permanent storage of sound 

• Easy transmission 

• Repeated listening 

• Useful in education, entertainment, communication 

 

8. Applications 

• Music and film industry 

• Radio and television 

• Mobile communication 

• Scientific research 

• Surveillance and security 

• Online education 

 

9. Comparison of Recording Methods 

Method Quality Storage Life Noise 

Mechanical Poor Low High 

Magnetic Medium Moderate Moderate 

Digital Excellent Very high Very low 

 



10. Conclusion 

Sound recording and reproduction play a vital role in modern life. From early mechanical systems to 

advanced digital technology, the process has evolved to provide high-quality, noise-free, and long-

lasting sound reproduction. 

 


