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Abstract: This paper examines the contributions of physics to engineering during the Industrial Revolution, the role 

of physics in the development of modern transportation systems, theoretical physics and its application to modern 

engineering, the use of physics principles in the design of electronic devices, advancements in medical technology 

through physics-based innovations, and the importance of collaboration between physicists and engineers. Through 

historical and contemporary examples, it is evident that physics plays a crucial role in engineering development and 

the creation of practical devices. The collaboration between physicists and engineers can lead to the development of 

new technologies that benefit society and improve our lives in many ways. 
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1.   INTRODUCTION 

Physics and engineering have a long and intertwined history. Physics provides the fundamental knowledge and tools that 

engineers need to design and build things. Engineering, in turn, provides physicists with the opportunity to test and apply 

their theories in the real world. This symbiotic relationship has led to many of the technological advances that we enjoy 

today. 

According to Ebersole, physics and engineering are related because they deal with the physical world. Physics studies the 

fundamental laws of nature and how they govern the behavior of matter and energy. Engineering is the application of these 

laws to design and build functional devices and systems. In other words, physics provides a fundamental understanding of 

how things work, while engineering applies that understanding to solve real-world problems. The two fields are closely 

related and often work together in a symbiotic relationship to advance our knowledge of the physical world and develop 

new technologies that benefit society. 

One of the most important ways that physics is used in engineering is to provide a deep understanding of the natural world. 

This understanding is essential for engineers to be able to design and build things that work safely and efficiently. For 

example, engineers need to understand the laws of motion in order to design bridges that can withstand the forces of gravity 

and wind. They also need to understand the laws of thermodynamics in order to design engines that are efficient and produce 

minimal pollution. In addition to providing a deep understanding of the natural world, physics also provides engineers with 

a set of tools that they can use to solve problems. These tools include mathematics, statistics, and computer modeling. 

Mathematics is used to solve equations that describe the behavior of physical systems. Statistics is used to collect and 

analyze data. Computer modeling is used to simulate the behavior of physical systems in order to test different design ideas. 

Finally, physics also provides engineers with a way of thinking about problems. Engineers need to be able to think critically 

and creatively to solve complex engineering problems. Physics teaches engineers how to observe, measure, and analyze 

data. This is essential for engineers to be able to make informed decisions about the design and construction of their projects. 

Aim 

This article aims to highlight the symbiotic relationship between physics and engineering and showcase how this 

relationship has contributed to technological advancements and improved quality of life. Through exploring the historical 

and contemporary examples of how physics principles have been applied to solve engineering problems, this research seeks 

to demonstrate physics's critical role in engineering and its impact on modern society. Ultimately, the objective is to deepen 

the reader's understanding of these two fields' interdependence and emphasize the importance of collaboration between 

physicists and engineers in shaping our technological future. 
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Content 

Historical Examples 

Contributions of physics to engineering during the industrial revolution 

During the Industrial Revolution, physics played a significant role in engineering development. The prospect of applying 

science to the problems of industry served to stimulate public support for science (Encyclopedia Britannica). The first great 

scientific school of the modern world, the École Polytechnique in Paris, was founded in 1794 to put the results of science 

to work in industry. 

Encyclopedia Britannica goes on to say that during this time, physicists such as James Watt and Sadi Carnot made important 

contributions to the development of steam engines. Watt’s improvements to the steam engine made it more efficient and 

practical for use in industry. Carnot’s work on thermodynamics helped engineers understand how heat engines worked and 

how they could be made more efficient. 

Role of physics in the development of modern transportation systems 

Physics plays a significant role in the development of modern transportation systems. It has helped in the development of 

new technologies that have improved transportation systems. For example, physics has been used to develop new, lighter 

and stronger materials. This has led to the development of lighter and more fuel-efficient vehicles (Standke and 

Anandakrishnan). 

Physics has also been used to develop new propulsion systems for vehicles. For example, electric cars use electric motors 

that are powered by batteries. The batteries store energy that is used to power the electric motor. Physics has helped in the 

development of more efficient batteries that can store more energy and last longer. In addition, physics has been used to 

develop new transportation systems such as high-speed trains and maglev trains. High-speed trains use magnetic levitation 

to reduce friction between the train and the tracks. This reduces energy consumption and allows the train to travel at higher 

speeds (Buchanan). 

Additionally, Buchanan stated that physics has been used to develop new vehicle safety features such as airbags and anti-

lock brakes. These features have helped to reduce the number of accidents on the road and have saved countless lives. 

Theoretical Physics and its Application to modern engineering 

Theoretical physics has many applications in modern engineering. According to an article by OpenStax, physics is involved 

in medical diagnostics such as x-rays, magnetic resonance imaging (MRI), and ultrasonic blood flow measurements. Physics 

also has many applications in biology, the study of life. 

In addition, Khare and Swarup explain that modern physics theory, such as quantum physics and its applications, are 

discussed in detail in engineering physics textbooks. These applications include laser techniques, fiber optics, nuclear 

fusion, digital electronics, wave optics, and more. 

Contemporary Examples 

Use of physics principles in the design of electronic devices 
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Photo by Pexels 

Physics plays a crucial role in the creation of electronic devices. Electronics is a scientific and engineering discipline that 

studies and applies physics principles to design, create, and operate devices that manipulate electrons and other charged 

particles. 

For example, the principles of quantum mechanics are used to design transistors and other electronic devices. Transistors 

are used in electronic devices such as computers and smartphones to amplify or switch electronic signals. In addition, the 

principles of electromagnetism are used in the design of electronic devices such as motors and generators. Engines use 

electromagnetism to convert electrical energy into mechanical energy.  Generators use electromagnetism to convert 

mechanical energy into electrical energy. 

Finally, the principles of thermodynamics are used to design electronic devices such as refrigerators and air conditioners. 

These devices use thermodynamics to transfer heat from one place to another.  

Advancements in medical technology through physics-based innovations 

Photo by Production Mart 

Physics has played a significant role in the development of medical technology. According to MIT Technology Review, 

Advancements in medical technology have been made possible through physics-based innovations. For example, X-rays 

are used in medical imaging to diagnose and treat diseases. X-rays are a form of electromagnetic radiation that can penetrate 

through the body and produce images of bones and other internal structures.  

In addition, magnetic resonance imaging (MRI) uses magnetic fields and radio waves to produce detailed images of the 

body. MRI is used to diagnose and treat a wide range of medical conditions. Finally, physics has been used to develop new 

treatments for cancer such as radiation therapy. Radiation therapy uses high-energy radiation to kill cancer cells. 
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Importance of Collaboration 

Need for physicists and engineers to work together 

Physicists and engineers have a lot to offer each other. Physicists have a deep understanding of the fundamental laws of 

nature, while engineers have the skills to design and build practical devices. When these two groups work together, they 

can create amazing things. 

For example, physicists can help engineers develop new materials with unique properties. Engineers can then use these 

materials to create new devices, such as solar cells or medical imaging equipment. Physicists can also help engineers design 

new machines, such as robots or airplanes. Engineers can then use these machines to improve our lives in many ways. 

The American Institute of Physics survey found that 38% of physics bachelors in the private sector worked in engineering 

in 2017 and 2018. This suggests that there is a strong demand for physicists in the engineering field. 

Here are some of the benefits of physicists and engineers working together: 

● Physicists can provide engineers with a deeper understanding of the fundamental laws of nature. This can help engineers 

design and build more efficient and effective devices. 

● Engineers can help physicists develop new materials and machines. This can help physicists conduct their research and 

make new discoveries. 

● Physicists and engineers can work together to solve complex problems. This can lead to the development of new 

technologies that benefit society. 

2.   CONCLUSION 

In conclusion, physics has profoundly impacted the development of engineering. From the Industrial Revolution to today, 

physicists have significantly contributed to developing new technologies that have improved our lives in many ways. These 

contributions include developing new materials, propulsion systems, and transportation systems. Physics has also 

significantly developed medical technology, such as X-rays, MRI, and radiation therapy. 

In the future, physics will likely continue to play a significant role in developing new engineering technologies. For example, 

physicists are developing new, more robust, lighter, and more efficient materials. They are also developing new propulsion 

systems that are more efficient and environmentally friendly. In addition, physicists are working on developing new medical 

technologies that can diagnose and treat diseases more effectively. 

The collaboration between physicists and engineers is essential for developing new technologies. Physicists have a deep 

understanding of the fundamental laws of nature, while engineers have the skills to design and build practical devices. When 

these two groups work together, they can create amazing things. 

The future of engineering is bright, and physics will continue to play a significant role in its development. 
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3.   RECOMMENDATION 

Based on the historical and contemporary examples presented, it is clear that physics has played and continues to play a 

critical role in engineering and technological advancements across multiple fields. Therefore, it is highly recommended that 

physicists and engineers collaborate to maximize the potential of their combined skills and knowledge. 

In particular, it is recommended that engineering programs incorporate more physics education, and vice versa, to ensure 

that students are exposed to the fundamentals of both fields. This can help to bridge the gap between the two disciplines 

and encourage interdisciplinary collaborations. 

Furthermore, it is recommended that government and private sector organizations invest in research and development 

initiatives that focus on interdisciplinary collaborations between physicists and engineers. By doing so, we can harness the 

full potential of both fields to create innovative and practical solutions to complex problems. 

In summary, a collaboration between physicists and engineers is essential to driving technological advancements that can 

improve our lives and solve global challenges. Therefore, we must prioritize and invest in interdisciplinary collaborations 

between these two fields to maximize their potential and impact. 
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