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The provisions in this subject module description are issued pursuant to the rules in the bachelor’s study regulation to
which the student is registered.
The subject module description will become effective on 1 September 2021 and shall apply to all students. For students
admitted before 1 September 2021, see the transition rules, if any, at the end of the document.
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1. About the programme
1.1 The Programme’s objective and competence profile - academic and professional skills
The objective of the subject module is to strengthen knowledge and understanding, skills and competences gained in the
basic courses and projects, in order for the student to:
• gain knowledge of the disciplines, main traditions and subject areas of the selected subject module,
• be able to use the most important theories and methods of the subject module,
• understand the role of the selected subject module in the bachelor’s programme’s main subject area and can
reflect on it,
• be able to justify and select relevant solution and analysis models
The objective of the subject module in Subject Module in Physics is:
that the student acquires basic knowledge, understanding and practical skills within the subject, as well as basic and
broad familiarity with the subject’s methods and theories.
With reference to the University Programme Order section 3, the subject module will provide the student with
knowledge and understanding, skills and competences within:
Knowledge and understanding:
• Knowledge and understanding of basic theory in classical mechanics, hydrodynamics, electrodynamics, theory
of relativity, thermodynamics and statistical mechanics
• The competence to design and conduct simple experimental studies
• The competence to apply basic theory within mechanics, thermodynamics, statistical mechanics and
electrodynamics in theoretical research questions that are new to the student and experimental research
questions
• The competence to acquire knowledge and understanding in areas of physics that are new to the student,
including using scientific articles
Skills:
• Proficiency in handling mathematical techniques for solving physics models
• Proficiency in assessing the results of such a solution by using physical knowledge and understanding
• Proficiency in handling and processing data and conveying it graphically or by other means
• Proficiency in using numeric computer tools
• Proficiency in reading and understanding physics literature at textbook level (English and Danish)
• Proficiency in communicating achieved results to different recipient groups
Competences:
• The competence to analyse and formulate physics research questions with physical terminology
• The competence to formalise simple physics research questions with the inclusion of mathematics

1.2 Languages
The subject module is offered in English.
The examination language is identical to the teaching language.
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1.3 Admission requirements
The admission requirements can be found on the university website.

1.4 ECTS rating and duration
The subject module has a total ECTS rating of 35 ECTS.

1.5 Main subject area affiliation
The subject module belongs under the main subject area of Natural Sciences.

1.6 Board of Studies and Corps of External Examiners
The subject module belongs under the Board of Studies for Natural Sciences
The subject module is affiliated with the Corps of External Examiners for Physics and Astronomy.

2. Course of the programme
2.1 Programme elements

•
•
•
•

Subject Module Project in Physics (15 ECTS)
Subject Module Course 1: Thermodynamics and Statistical Mechanics I (5 ECTS)
Subject Module Course 2: Modelling of Physical systems (5 ECTS)
Subject Module Course 3: Problem Solving in Physics I (10 ECTS)

Title

Subject module project in Physics

Amended

1 September 2020

Teaching language

English

Type of activity

Project

ECTS-rating

15 ECTS

• Insight into the interplay between model, theory and
experiment in physics
• Understanding of relevant experimental/theoretical methods
and their status in physics
Learning outcomes and assessment criteria

• Overview of theory, models and experimental techniques
relevant to the selected problem field
• Proficiency in considering critically the strengths and
weaknesses of the methods used.
• Proficiency in analysing and presenting the obtained
experimental or theoretical results
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• Proficiency in incorporating relevant physics and mathematical
models and theory in the discussion and analysis of the results
obtained.
• Proficiency in learning about the subject area by studying
textbooks and scientific literature.
• Proficiency in communicating the obtained results to a selected
target group
• The competence to formulate a non-trivial, representative
research question which can be clarified by means of available
resources.
• Competences in planning and performing experimental or
theoretical work.
• The competence to discuss critically the significance of the
results achieved and to relate the results to selected scientific
literature in the field, including, in particular, highlighting the
interactions between the experiments performed and relevant
models and theories.

Handling relevant research questions in physics primarily using an
experimental method/methods or a theoretical method/methods,
including computer simulations.
There are two variants:

Overall content

1. In the experimental variant, the student must gain insight into
the interplay between model, theory and experiment in physics
by working with a representative example. This is done through
independent experimental work where the results are
interpreted theoretically and/or in relation to a relevant model.
2. In the theoretical variant, the student must gain insight into
the interplay between model, theory and experiment in physics
by working with a representative example. This can be done
through theoretical work that compares the theory/model with
experiments performed by others.
In order to be able to select the subject module project in the theoretical
variant, it is necessary that the student has previously completed at least
one project with experimental content of a suitable level and scope
during the course of their Bachelor´s programme.
The project work is concluded with the preparation of a written project
report.

Teaching and working methods

Type of exam

The project is prepared in groups of 2-6 students, however, cf. the
relevant Bachelor’s programme study regulation, under the guidance of
the associated teacher.

Type of exam
Oral group exam for the participants in the project.
The starting point for the oral exam is the project report and
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any supplementary material. The exam includes individual
presentations within one of the topics selected by the examiner,
which will be communicated to the students no later than 3
working days prior to the exam. Each individual presentation
may last up to 3 minutes. A dialogue between the student(s) and
the assessors about the project, will be conducted after the
individual presentation(s).
There may be posed questions related to the subject area of the
project report.
The assessment is individual and is based on the project report,
any additional material and the student´s oral performance.
Permitted group size: 2-6 students.
The character limits of the project report are:
For 2 students: 24,000-180,000 characters, including spaces.
For 3 students: 24,000-192,000 characters, including spaces.
For 4 students: 24,000-192,000 characters, including spaces.
For 5 students: 24,000-204,000 characters, including spaces.
For 6 students: 24,000-204,000 characters, including spaces.
The character limits include the cover, table of contents,
summary, bibliography, figures and other illustrations, but
exclude any appendices.

Time allowed for exam including time used for assessment is
for:
2 students: 60 minutes.
3 students: 75 minutes.
4 students: 90 minutes.
5 students: 105 minutes.
6 students: 120 minutes.
Spelling and communication skills in the project report are part
of the assessment.
Permitted support and preparation materials at the oral exam:
All
Assessment: 7-point grading scale.
Moderation: External examiner.

Title

Subject Module Course 1: Thermodynamics and
Statistical Mechanics I

Amended

01.09.2020

Teaching language

English
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Type of activity

Mandatory course

ECTS-rating

5 ECTS

• Knowledge and understanding of statistical mechanics for
isolated systems
• Knowledge and understanding of the concepts of temperature
and entropy
• Knowledge and understanding of the three main theorems of
thermodynamics
• Knowledge and understanding of equations of state
• Knowledge and understanding of free energies and their
derivatives

Learning outcomes and assessment criteria

• Knowledge and understanding of thermodynamic response
functions
• Knowledge and understanding of Boltzmann's statistics
• Proficiency in solving relevant problems in thermodynamics
• Proficiency in being able to solve basic tasks in statistical
mechanics
• Proficiency in the ability to apply the following mathematical
methods in the actual execution of tasks: Taylor development,
differentials of functions of multiple variables, change in
variables, integrals
• The competence to interpret results obtained in physics terms
and communicate such interpretations in writing

Thermodynamics and statistical mechanics.
Overall content

Teaching and working methods

Type of exam

The course should provide the student with a basic understanding of
theory constructs, thermodynamics and an introduction to statistical
mechanics.

Lectures and execution of tasks. The course will involve ongoing work
with 4 assignments, for which feedback is provided.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer and a portfolio consisting of four individual
assignment(s) during the course.The entire portfolio must be
handed in at the same time (uploaded to eksamen.ruc.dk).
Handing in the portfolio or parts of the portfolio to the
supervisor for feedback, cannot replace the upload to
eksamen.ruc.dk.
The submission deadline of the portfolio will be announced on
study.ruc.dk.
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The duration of the invigilated exam is 4 hours.
One grade is provided. In the assessment the portfolio will
count for 25 percent and the invigilated exam will count for 75
percent.
Permitted support and preparation materials for the exam:A
formulae collection of max. one A4 size page (both sides of the
paper may be used) made by the student.
Assessment: 7-point grading scale.
Moderation: Internal co-assessor.

Title

Subject Module Course 2: Modelling of Physical
Systems

Amended

01.09.20

Teaching language

English

Type of activity

Mandatory course

ECTS-rating

5 ECTS

• Knowledge, understanding and insight into the interplay
between theory, models and experiments in a number of
specific experimental contexts
• Knowledge, understanding and insight into selected elements
of electrodynamics, classical mechanics and thermodynamics
in a concrete experimental contex
• Knowledge, understanding and overview of the experimental
methods used and their status in physics
Learning outcomes and assessment criteria

• Knowledge, understanding and insight into the meaning of
exact analogies in physics
• Proficiency in using a model-technical tool language at an
elementary level
• Proficiency in using certain technical apparatus for physics, e.g.
electronic measuring equipment and data collection on
computers
• Proficiency in the numerical processing of data
• Proficiency in applying complex functions and linear
differential equations in order to model experimental results
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• Proficiency in communicating the achieved experimental
results in group reports
• The competence to construct physics models in an ongoing
interplay between theory and experiment
• The competence to discuss the importance of the experimental
results achieved and relate them to relevant theories and
models

Experimental work with various dynamic systems derived from
electrodynamics, classical mechanics and thermodynamics.
Overall content

The course in Modelling of Physical Systems is intended to train the
student’s ability to construct models for physical systems, in an interplay
between theory, models and experiments.

Teaching and working methods

Lectures and experiment work with various dynamic systems.

Type of exam
Individual oral exam with a starting point in a portfolio
(consisting of 3-5 sub-products).
The student begin the exam by drawing a sub-element from the
portfolio. The examination is conducted as a dialogue based on
the sub-element, that is picked
There may be posed questions in any part of the curriculum.
Time allowed for exam including time used for assessment: 30
minutes.
Type of exam

The assessment is an assessment of the oral examination. The
written product(s) is not part of the assessment..
The assessment is individual and based on the student's
individual performance.

Permitted support and preparation materials for the oral exam:
Reports written during the course.
Assessment: 7-point grading scale.
Moderation: Internal co-assessor.

Title

Subject Module Course 3: Problem Solving in Physics I

Amended

01.09.2020

Teaching language

English

Type of activity

Mandatory course
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ECTS-rating

10 ECTS

• Knowledge and understanding of Classical Mechanics
• Knowledge and understanding of Hydrodynamics
• Knowledge and understanding of Thermodynamics
• Knowledge and understanding of Statistical Mechanics
• Knowledge and understanding of the Theory of Relativit

Learning outcomes and assessment criteria

• Proficiency in determining and arguing for which type of
physics is in play in an openly formulated problem
• Proficiency in recognising the difference between problems
formulated in a closed way and openly formulated problems in
physics
• Competences in tackeling an openly formulated problem,
formulating it in terms of physics and mathematics, solving the
problem and evaluating the solution
• The competence to "think like a physicists" within the parts of
physics described under "Knowledge and understanding" above

Overall content

The course Problem Solving in Physics will develop the students' skills
and competences in formalising problems in terms of physics, resolving
these and evaluating the solutions. This is done by exemplary work
within a series of the theory constructs of physics.

Teaching and working methods

The course is centred on problem solving/calculation, where openly
formulated problems are solved using physics from the high school
physics syllabus and expanded with additional Classical Mechanics,
Hydrodynamics, Thermodynamics, Statistical Mechanics and the Theory
of Relativity.

Type of exam
Individual written invigilated exam in a topic(s) given by the
lecturer.
The duration of the exam is 4 hours.
Type of exam

Permitted support and preparation materials for the exam: A
formulae collection of max. one A4 size page (both sides of the
paper may be used) made by the student.

Assessment: 7-point grading scale.

2.2 Recommended academic qualifications

10

The subject module further develops the competences above, which are expected to have been acquired during the basic
part of the Bachelor´s programme in natural science, including the knowledge and understanding, proficiency and
competences corresponding to the two courses “Calculus” and “Classical Mechanics”.
Students without these or equivalent competences should expect additional study in order to be able to complete the
subject module in the set time.

3. Transitional rules
3.1 Transitional rules
Students who have started their subject module before 2018 and have passed Problem Solving in Physics 1a, but have
not passed Problem Solving in Physics 1b, must follow the subject module description of September 2017 and take
Problem Solving in Physics 1b.
Students who have started their subject module before 2018, but who lack both Problem Solving in Physics 1a and 1b
must take the course Problem Solving in Physics 1.

4. Approval
4.1 Approved by the Board of Studies
Approved by the Board of Studies for Natural Sciences on 28 October 2020.
The chairperson for external examiners is informed about amendments before the study regulation comes into force.

4.2 Approved by Rector
Approved by Rector Hanne Leth Andersen on 11 January 2021.
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