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 Collection of  problems on physics 

in the world around us. 

 

Basic Info 



 Physics describes nature… 

 …but we seem to forget that. 
 Collections of  physics problems typically consider a rather 

restricted set of  model systems. 

Motivation (1) 



 This is the case in all classical collections of  physics problems, 

such as, e.g. 
o I. E. Irodov, Problems in General Physics, Mir Publishers, Moscow (1981). 

o P. Gnädig, 200 Puzzling Physics Problems: with Hints and Solutions, Cambridge 

University Press (2001).  

o О. Я. Савченко, Задачи по физике, Новосибирский государственный 
университет (1999). 

 

The books that describe the world around us do it mainly on 

qualitative level, e.g. 
o L. Bloomfield, How Things Work: The Physics of  Everyday Life, Wiley (1997). 

 

 Our book bridges this gap.  

Motivation (2) 



 The world around us: 

Motivation (3) 



Content of  the book (1) 



 42 problems divided into tasks 

 A total of  around 333 tasks 

 The working title (in Serbian) was 

Збирка 

Занимљивих 

Задатака 

 Motivation for the problems comes from the world around us 

rather than from the branches of  physics, hence 6 chapters: 

o Human 

o Machines 

o Sport 

o Nature 

o Energy  

o Miscellaneous 

Content of  the book (2) 



 Problems where knowledge of  general physics is applied to 

phenomena from life. 

 

 The problems are formulated in such a way to guide the student to 

learn about the physics of  the phenomenon going step-by-step by 

solving the problem. 

 

 First tasks in the problem are typically easier and final tasks become 

more difficult. 

 

 Detailed solutions are given. However, students are advised to 

consult the solutions only when necessary and to use them only as 

hints. 

Problems in the book (1) 



 Level of  the problems 

o talented high-school students (problems similar to those at 

national physics competitions and physics olympiads) 

o 1st and 2nd year undergraduate courses in general physics 

o easiest parts of  the problems suitable even for elementary 

school students 

 

 Most tasks have “closed form” solutions with all the data given in 
the problem and the physical model of  the system specified in the 

task.  

 An ‘order of  magnitude’ estimate is required in a few tasks. 

 

 Jupyter notebooks accompany each problem. 

Problems in the book (2) 



 Example of  outcomes of  solving the problem 

o Why are the world records in high jump, long jump or pole 

vault at the specific lengths or heights?  

o What is the relation between the mass of  the animal and its 

expected lifetime? 

o What is the efficiency limit of  wind turbines? 

o How do we see? 

o Why we see nice butterfly colors? 

 

 The tasks guide the reader to recognize and understand the basics 

of  the main physical effects behind the phenomenon and 

stimulate the reader to investigate the phenomenon further. 

Problems in the book (3) 



 Majority of  problems is original. Few problems were adapted from 

other sources. The authors presented parts of  several problems at 

physics competitions in Serbia (2012-2013, 2015-2019). 

 

 How to create a problem? 

1. Interesting phenomenon from real life. 

2. Search for textbooks or physics education papers about the 

phenomenon. 

3. Identification of  main physical effects of  the phenomenon. 

4. Simplification in order to focus on physics rather then math. 

5. Formulation of  the tasks: 

o description of  the phenomenon. 

o definition of  the physical model and approximations. 

o next task is often logically connected to the previous one. 

Problem creation 



 Physics of  jumping disciplines in athletics. 

Sample problem (1) 



 Pole vault 

 transformation of  kinetic energy into potential energy. 

Sample problem (2) 



 Pole vault 

 transformation of  kinetic energy into potential energy. 

Sample problem (3) 



 Long jump - idealized model. 

Sample problem (4) 



 Long jump - idealized model, solution. 

Sample problem (5) 



 “Vertical” kinetic energy produced at take off. 

Sample problem (6) 



 Realistic long jump model. 

Sample problem (7) 



 Realistic long jump model - solution. 

Sample problem (8) 



 Part (e) – long jump including the effect of  wind 

 

 Part (f) – high jump 

Sample problem (9) 



Sample problem (10) – Jupyter notebook 



 The problems from this book will 

guide the students to recognize the 

laws of  physics in the world around 

us. 

 

 The students will deepen their 

knowledge of  physics by solving 

the problems. 

 

 The book will introduce a fresh 

perspective to the use of  problem 

solving in physics teaching. 

Instead of  conclusion 


