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Applied Physics II Yoshiaki HARA 
Email: yohara@ge.ibaraki-ct.ac.jp 

 
Basic Information 
 

Course Regular Course Compulsory / Elective Elective 
Grade 4th Number of Credits 2 
Semester 1st Semester Credit Type Special Credit Type I 
Class Type Technical Subject 

 
Course Objectives 
 
The course is designed to study the basic concepts of electromagnetism such as “magnetic effect of 
electric current” and “electromagnetic induction”. We also deal with the particle-like properties of light, 
nuclei, X-ray and the properties of radiation. 
 
 
Topic Outline / Schedule 
 

Week Topic Outline 
1 1. Current and Magnetic field 

Magnetic field for a magnet 
Coulomb’s law and line of magnetic force 

2 Magnetic field produced by 
current 
Biot-Savart law 
Ampère's law 

Magnetic field produced by linear current and circular 
current 
Magnetic field at interior point of long solenoid 

3 Magnetic flux density, vector 
product 

Magnetic flux density, vector product 

4 Lorentz's force 
Specific charge of electron 

Cyclotron motion of electron and specific charge of 
electron 

5 Force on a current in a magnetic 
field 

Force on a current in a magnetic field 

6 Magnetic materials paramagnetic substance, ferromagnetic substance, 
diamagnetic substance 

7 Mid-term Exam  
8 2. Electromagnetic 

induction and alternating current 
The law of electromagnetic 
induction, Self-induction and 
mutual induction 

Electromagnetic induction 

9 Production of alternating current Production of alternating current, Effective value of 
alternating voltage and current 

10 Electromagnetic waves Properties of electromagnetic waves 
11 3. Atom and atomic nucleus 

Particle-like and wave-like nature 
of light 

Photoelectric effect 

12 Production and nature of X-ray Production and nature of X-ray 
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The particle which constitutes an 
atomic nucleus 

The particle which constitutes an atomic nucleus 

13 Decay of atomic nucleus and 
half-life 

Decay of atomic nucleus and half-life 

14 Properties of radiation and 
radiation detector 

Properties of radiation and radiation detector 

15 Final Exam  
16 Final Exam Review  

 
 
Textbooks and Other Readings 
 
Textbook : M.Wadachi et. al., Kosen no Butsuri 5th Edition., Morikita publishing 2002. 
Workbook : NEW PROGRAM Physics Book3, Shu-bundo publishing Co., Ltd., 2008 
 
 
Relevant Online Resources 
 
Physics (Kahn Academy) 
https://www.khanacademy.org/science/physics 
 
 
Grading Policy 
 
Grading will be based on assignments, a mid-term exam, and a final exam. The weighting is as follows: 

assignments 20% 
regular exams 80% 
total 100% 

To get credits, you need to get 60 or more points in total. 
 
 
Course Description 
 
Students belong to the department of chemistry and material engineering has few opportunities to learn 
electromagnetic phenomenon. Through this class, I want you to deepen understanding about various 
electromagnetic phenomena and to understand the influence of the radiation give to the human body, as 
well. 
Solve exercise and the problem of the prints distributed beforehand. In addition, review content of the prints 
after a class well every time. 
 
 
Notes 


