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Figure 1: The Jacobs University 3C-Model
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 Figure 2: Schematic Study Plan for Physics
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Figure 3: Study and Examination Plan

Physics BSc
Matriculation Fall 2020

Program-Specific Modules Type Assessment Pe riod Status¹ Sem. CP Jacobs Track Modules (General Education) Type Assessment Period Status¹ Sem. CP

Year 1 - CHOICE
Take the mandatory CHOICE modules listed below, these are a requirement for the physics program.

Unit: Classical and Modern Physics (default minor) 15 Unit: Skills / Methods 10
CH-140 Module: Classical Physics (default minor) m 7.5 JTMS-MAT-09 Module: Calculus and Elements of Linear Algebra I m 1 5
CH-140-A Classical Physics Lecture Written exam Examination  period 1 5 JTMS-09 Calculus and Elements of Linear Algebra I Lecture Written exam Examination  period
CH-140-B Classical Physics Lab Lab Lab report During the semester 1 2.5
CH-141 Module: Modern Physics (default minor) m 7.5 JTMS-MAT-10 Module: Calculus and Elements of Linear Algebra II m 2 5
CH-141-A Modern Physics Lecture Written exam Examination  period 2 5 JTMS-10 Calculus and Elements of  Linear Algebra II Lecture Written exam Examination  period
CH-141-B Modern Physics Lab Lab Lab report During the semester 2 2.5

Take one of the two mandatory elective CHOICE modules listed below, these are a requirement for the physics program (see study program handbook). Unit: Language 5
CH-202 Module: Applied Mathematics me 7.5 German is default language. Native German speakers take modules in another offered language.
CH-202-A Advanced Calculus and Methods of Mathematical Physics Lecture Written exam Examination  period 2 5 JTLA Module: Language 1 m 1 2.5
CH-202-B Numerical Software Lab Lab Lab report During the semester 2 2.5 JTLA-xxx Language 1 Seminar Various Various me
CH-220 Module: Introduction to Robotics and Intelligent Systems me 7.5 JTLA Module: Language 2 m 2 2.5
CH-220-A Introduction to Robotics and Intelligent Systems Lecture 2 5 JTLA-xxx Language 2 Seminar Various Various me
CH-220-B Intro to RIS - lab Lab 2 2.5

Unit: CHOICE (own selection) me 1/2 22.5

Take  three further CHOICE modules  from those offered for other study programs: Two modules in 1st, one in 2nd semester.

Year 2 - CORE 

Take all modules listed below or replace 15 CP of mandatory elective ("me") modules by suitable CORE modules from other study programs³

Unit: Advanced Physics I 15 Unit: Skills / Methods (take a total of 10 CP of skills/methods modules, see list below) 3+4 10
CO-480 Module: Analytical Mechanics (default minor)² m 5 JTMS-MAT-12 Module: Probability and Random Processes me 3 5
CO-480-A Analytical Mechanics Lecture Written exam Examination  period 3 JTMS-12 Probability and Random Processes Lecture Written exam Examination  period 5
CO-481 Module: Quantum Mechanics (default minor)² m 5 JTMS-MAT-13 Module: Numerical Methods me 4 5
CO-481-A Quantum Mechanics Lecture Written exam Examination  period 4 JTMS-13 Numerical Methods Lecture Written exam Examination  period 5
CO-482 Module: Computational Physics (default minor)² me 5 Alternatives:
CO-482-A Computational Physics I Lecture 3 2.5 JTMS-SKI-14 Module: Programming in Python me 3 5
CO-482-B Computational Physics II Lecture 4 2.5 JTMS-14 Programming in Python Lecture Written exam Examination  period 5

Unit: Advanced Physics II 15 CO-501 Module: Discrete Mathematics me 4 5
CO-483 Module: Electrodynamics m 5 CO-501-A Discrete Mathematics Lecture Written exam Examination  period
CO-483-A Electrodynamics Lecture Written exam Examination  period 3
CO-484 Module: Statistical Physics m 5
CO-484-A Statistical Physics Lecture Written exam Examination  period 4
CO-485 Module: Renewable Energy me 5
CO-485-A Renewable Energy Lecture Project During the semester 4

Unit: Advanced Physics Labs 15 Unit: Language 5
CO-486 Module: Advanced Physics Lab I Oral exam Before examination period m 5 German is default language. Native German speakers take modules in another offered language.
CO-486-A Advanced Physics Lab I Lab Lab report During the semester 3 JTLA Module: Language 3 m 3 2.5
CO-487 Module: Advanced Physics Lab II Oral exam Before examination period m 5 JTLA-xxx Language 3 Seminar Various Various me
CO-487-A Advanced Physics Lab II Lab Lab report During the semester 4
CO-488 Module: Advanced Physics Lab III Oral exam Before examination period me 5 JTLA Module: Language 4 m 4 2.5
CO-488-A Advanced Physics Lab III Lab Lab report During the semester 5/3 JTLA-xxx Language 4 Seminar Various Various me

Year 3 - CAREER

CA-INT-900 Module: Internship / Startup and Career Skills m 4/5 15 Unit: Big Questions 10

CA-INT-900-0 Internship / Startup and Career Skills Intersnhip
Report/Business 

Plan
During the 5th semester JTBQ Module: Big Questions m 5/6

CA-PHY-800 Module: Thesis / Seminar Physics m 6 15 Take a total of 10 CP of Big Questions modules with each 2.5 or 5 CP Lecture Various Various me
CA-PHY-800-S Thesis Physics Project 15th of May 12 Unit: Community Impact Project 5
CA-PHY-800-T Seminar Physics Seminar During the semester 3 JTCI-CI-950 Module: Community Impact Project m 5 5

Unit: Specialization Physics (Take a total of 15 CP of specialization modules) 15 JTCI-950 Community Impact Project Project Project Examination  period
CA-S-PHY-801 Module: Condensed Matter Physics me 5
CA-PHY-801-A Condensed Matter and Devices Lecture Written exam Examination  period 5
CA-PHY-802 Module: Particles, Fields and Quanta me 5
CA-PHY-802-A Elementary Particles and Fields Lecture 6 2.5
CA-PHY-802-B Advanced Quantum Physics Lecture 6 2.5
CA-PHY-803 Module: Advanced Applied Physics me 6 5
CA-PHY-803-A Biophysics / Nanotechnology Lecture 6 2.5
CA-PHY-803-B Advanced Optics / Atoms and Molecules Lecture 6 2.5
Specialization electives from other study programs (see physics study program handbook) Various Various me 5/6 5

Total CP 180
¹ Status (m = mandatory, me = mandatory elective).   ²Alternative module choices for a minor in physics are possible (see physics study program handbook).
³ For a full listing of all CHOICE / CORE / CAREER / Jacobs Track modules please consult the CampusNet online catalogue and /or the study program handbooks.
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Module Name Module Code Level (type) CP 

Discrete Mathematics Year 2/3 
(CORE) 

5.0 

Module Components 

Number Name Type CP 

Discrete Mathematics Lecture 5.0 

Module 
Coordinator 
K. Mallahi-Karai 

Program Affiliation 
 
 

Mandatory Status 
 
Mandatory elective for 
Mathematics, CS, Physics 
and RIS 

☒

 
 
 
Co-requisites 
 
☒

 

 
 
 
Knowledge, Abilities, 
or Skills 
 
 

Frequency 
 
Annually 
(Spring) 

Forms of Learning and 
Teaching 
 
 
 

Duration 
 
1 semester 

Workload 
 
125 hours 

 
 

Content and Educational Aims 

This module is an introductory lecture in discrete mathematics. The lecture consists of two main 
components, enumerative combinatorics and graph theory. The lecutre emphasizes connections of 
discrete mathematics with other areas of mathematics such as linear algebra and basic probability, 
and outlines applications to areas of computer science, cryptography, etc. where employment of 
ideas from discrete mathematics has proven to be fruitful. The first part of the lecture—enumerative 
combinatorics—deals with several classical enumeration problems (Binomial coefficients, Stirling 
numbers), counting under group actions and generating function. The second half of the lecture—
graph theory—includes a discussion of basic notions such as chromatic number, planarity, matchings 
in graphs, Ramsey theory, and expanders, and their applications.  
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Intended Learning Outcomes 
By the end of the module, students will be able to 
 

 demonstrate their mastery of basic tools in discrete mathematics.  
 develop the ability to use discrete mathematics concepts (such as graphs) to model 

problems in computer science. 
 analyze the definition of basic combinatorial objects such as graphs, permutations, 

partitions, etc.  
 formulate and design methods sand algorithms for solving applied problems basic on 

concepts from discrete mathematics.  

J.H. van Lint and R.M. Wilson (2001). A Course in Combinatorics, second edition. Cambridge: 
Cambridge University Press. 

B. Bollobas (1998). Modern Graph Theory, Berlin: Springer. 

Usability and Relationship to other Modules 
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By the end of this module, student should be able to 
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By the end of this module, the students should be able to 

 design and develop a Business Case based on the tools provided by modern 
Biotechnology; 

 explain the interplay between Science, Technology and Economics / Finance; 
 use their disciplinary factual and methodological knowledge to reflect on interdisciplinary 

questions by comparing approaches from various disciplines; 
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Figure 4: Intended Learning Outcomes Assessment-Matrix
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Semester 1/2 1 2 2 2 3 3 3+4 3 4 4 4 4 3/5 5 6 6 6 6 1-4 5 5/6 5 1-4
Mandatory/mandatory elective me m m me me m m e m m m e m e me me me me m me m me m m
Credits 22.5 7.5 7.5 7.5 7.5 5 5 5 5 5 5 5 5 5 5 5 5 5 15 20 15 10 5 10

Program Learning Outcomes A E P S
Recall and understand the basic facts, principles and 
formulas, and experimental evidence from the major 
fields of physics, that is classical physics, modern 
physics, and statistical physics.

x x x x x x x x x x x x x x x

Describe and understand natural and technical 
phenomena by reducing them to basic physical 
principles from the different fields of physics.

x x x x x x x x x x x x x x x

Apply a variety of mathematical methods and tools 
especially from analysis and linear algebra to 
describe physical systems.

x x x x x x x x x x x x x x x x x x

Use numerical and computational methods to 
describe and analyze physical systems. x x x x x x
Examine physical problems, apply mathematical 
skills and knowledge from various fields of physics to 
find possible solutions and assess them critically. x x x x x x x x x x x x x x x x x x x

Conceive and apply analogies, approximations, 
estimates or extreme cases to test the plausibility of 
ideas or solution to physical problems.

x x x x x x x x x x x

Setup and perform experiments, analyze their 
outcomes with the pertinent precision and present 
them properly.

x x x x x x x (x)

Working responsibly in a team on a common task, 
with the necessary preparation, planning, 
communication and work organization.

x x x x x x x x x (x)

Use the appropriate language of the scientific 
community to communicate, discuss, and defend 
scientific findings and ideas in physics.

x x x x x x x x x x x

Get aquainted with a new field in physics, by finding, 
reviewing and digesting the relevant scientific 
information to work independently or as a team 
member on a physics related problem or on a 
scientific research project. 

x x x x x x x x x

Apply knowledge and understanding from the BSc 
Physics education to advance their personal career 
either by professional employment or by further 
academic or professional education.

x x x

Take on responsibility for their own personal and 
professional role in society by critical self-evaluation 
and self-analysis.

x x x x x

Adhere to and defend ethical, scientific, and 
professional standards, but also reflect and respect 
different views.

x x x x

Act as scientifically literate citizen to provide sound 
evidence-based solutions and arguments especially 
when communicating with specialists or laymen, or 
when dealing with technology or science issues.

x x x x

Appreciate the importance of education, community, 
and diversity for personal development and a 
peaceful and sustainable world.

x x x x x x

Assessment Type
Oral examination x x x
Final written exam x x x x x x x x x x
Project x x x x
Essay
(Lab) report x x x x x x x (x)
Poster presentation
Presentation x x x x
Various x x
Module achievements/bonus achievements x

Competencies*

*Competencies: A-scientific/academic proficiency; E-competence for qualified employment; P-development of personality; S-competence for engagement in 
society

Physics

 

 


