TEK/NAT Kursrapport

Kurs Kurskod Poéng Ar Sart v.
Fysikaliska modellers | 5FY031 10,50 2018 45
matematik B
Institution Antal registrerade Antal aktiva studenter (deltagit i minst en
Institutionen for fysik (mén/kvinnor) examinerande del)

67 (53/14) -

Genomstréomning (i %) och betygsutfall efter forsta tillfalle for examination (for varje betyg som satts pa kursen ange antal som uppnatt
detta pa formen ???

Genomstromning: 69% Betyg: 3(38) 4(2) 5(6)

Hur mycket schemalagd |arar-/assistent-ledd tid har studenten tillgang till pa kursen?

P& kursens 1:a moment, dvs teoridelen, ges totalt 36 timmar undervisning (varav 24 timmar forelasning och 12 timmar
problemdemonstration/repetition).

P& 2:a momentet, som bestar av tre inledande datalaborationer med Comsol multiphysics. 4 timmar lektion, 2 timmar
fragestund och 24 timmar i datasal med handleding (12 timmar per student eftersom det &r tva labgrupper) finns pa schemat
3:e momentet &r ett projekt med Comsol multiphysics. 2 timmar inledande lektion ges. Tre dagar i datasal, dvs 24 timmar
finns p& schemat.

4:e momentet handlar om ett projekt med MATLAB programmering. 4 timmar lektion med projektintroduktion ges. 5.5 dagar
i datalabsal dvs 44 timmar finns pa schemat.

Hur &r undervisningen upplagd?
Foreldsningar, problemdemonstrationer, datalaborationer med instruktioner och handledning i datorlab.

For vart och ett av [armélen (FSR:en) i kursplanen, beskriv kortfattat hur det examineras.

- tillampa integral satserna

problem pé skriftlig tentamen

- utfora algebraiska berakningar med differential operatorer och nablarakning
problem p& skriftlig tentamen

- tillampa berakningar i sfariska och cylindriska koordinatsystem

problem pa skriftlig tentamen

- redogora for allménna kroklinjiga koordinatsystem
problem pé skriftlig tentamen

- ge fysikaliska tolkningar av differential operatorerna och redogora for tolkningarnas samband med integralformlerna
skriftlig examen, labrapporter

- anvanda en PDE-l6sare for att §alvstandigt |6sa olika typer av problem sdsom statiska, tidsberoende, tidsharmoniska eller
egenvardesproblem

labrapporter

- ge en detaljerad redogorelse for differential ekvationers olika till ampningsomréden
labrapporter

- beskriva differentialekvationernas roll for fysikaliska modeller
labrapporter

- galvstandigt konstruera en programkod for att simulera ett sammansatt mekaniskt system
labrapporter (MATLAB-delen)

Beskriv hur betygssattningen pa kursen fungerar. (Vilka betyg ges pa kursen och hur sker bedomningen, dvs vilka delar betygssétts och
hur véags de samman? Finns det skrivtliga betygskriterier och/dller 1armadl (FSR) for de olika betygen?)

For betyget 3 kravs godkand skriftlig tentamen (10 poéng av 25 mdjliga) samt att alla obligatoriska moment i datalab &r
klara. Betyg 4 och 5 bestams utifran totala antalet kurspoang dar

kurspoang = tentapoang + "bonuspoang"

"Bonuspoang" far man genom att géra extrauppgifter i datalab, s.k. "bonusuppgifter”. Det finns 25 tentapoéng och 10
"bonuspoéng" dvs totalt 35 kurspoang. For betyg 4 krévs 20 kurspoang. For betyg 5 kravs 28 kurspoéng.

Samlases denna kurs med andra kurser??
Ja

Omja, hur ménga?

1

Hur stor andel av kursen samlases?
71%




Samlaser flera program denna kurs?
Ja

Omja, hur manga?

3

Arbetar studenternai projektform pa kursen?

Ja
Omja, uppskattad omfattning i poang pa projektdelen:
35

Antal projekt som varje student deltog i:
2

Antal studenter i projektgrupp:

1-2

Forvantades studenter na anvanda en projektmetodik for dokumentation och styrning (tex LIPS)?
Nej

Hur skedde indelning av studenter i projektgrupper?

Studenterna skotte detta sjalva

Har studenterna uppmanats fora projektdagbok?

Nej

Omja, Har dagboken utgjort grund fér examination?
Nej

Kursens samverkan med forskning
Larare som bedriver forskning (>25% av tjansten) &r aktiva pa kursen

Annan samver kansform, namligen:

Kursens samverkan med néringsliv eller offentlig verksamhet
Ingen samverkan med néringsliv/offentlig verksamhet férekommer pa kursen

Annan samver kansform, namligen

Genomforda forandringar till detta kurstillféalle
Uppdateringar av lab-instruktioner.

Forandringsforslag fran foregaende kursrapport

Vector Analysis:

- Update the course literature and the recommended exercises
- Less emphasize on electromagnetism during the examples
Computer labs:

- Update the instructions so that they are clearer

Larare

Information om inblandade larare

Kursansvarig
Michael Bradley (forlasn.:Alexandre De Spiegeleer)

Antal 6vrig personal som ¢ forel&ser
7

Antal dvriga forelasare

1

Hur stor del av den schemalagda tiden pa kursen undervisas av forskande larare (dvs larare med mer dn 25% forskning i sin
tjanst)?

ca 50%

Hur stor del av den schemalagda tiden pa kursen undervisas av larare verksamma i naringsliv/offentlig verksamhet (dvs larare
med mer &n 25% av sin tjanst forlagd till naringsliv/offentlig verksamhet)?

0




Kursvard.

Totalt antal svarande
17

Sammanstal | ningsdatum
190201

Nar genomfordes kursvérderingen?
Efter genomfort forsta examinationstillfélle

For varjelarmal pa kursen ange hur stor del av de studerande som uppger att det har behandlats pa kursen - ange svaret i procent pa
formen
har behandlats/har inte behandlats/vet €

- tilldmpa integral satserna

94/0/6
- utféra algebraiska berékningar med differentialoperatorer och nablarakning
94/0/6
- tillampa ber&kningar i sfariska och cylindriska koordinatsystem
94/0/6
- redogdra for allménna kroklinjiga koordinatsystem
88/0/12
- ge fysikaliska tolkningar av differential operatorerna och redogora for tolkningarnas samband med integralformlerna
65/6/29
- anvénda en PDE-l¢sare for att §alvstandigt |6sa olika typer av problem sisom statiska, tidsberoende, tidsharmoniska eller
egenvérdesproblem
94/0/6
- ge en detaljerad redogorelse for differential ekvationers olika till ampningsomr&den
71/0/29
- beskriva differentialekvationernas roll for fysikaliska modeller
88/6/6
- galvstandigt konstruera en programkod for att simulera ett sammansatt mekaniskt system
88/6/6
Sammanf.

Sammanfattning av asikterna i kursvarderingen - positivt och negativt kring férelasningar, seminarier, grupparbeten, laborationer,
examination etc




IIl. General questions:

6. Was your prior knowledge sufficient?: Ja: 12 Nej: 5

Kommentarer

a. Since | didn't pass multivariable calculus the AVA-part was quite difficult to grasp and the matlab project needed more
supervision.Since | barely got any help with it, it resulted in me failing.

b. We talked about physics on the AVA that we didn't know about, this was just confusing. Also something about waves in
the second COMSOL lab. The AVA was way harder than anything we've done before.

7. How has the availability of information and material been? 3.65 (utav 5)

Kommentarer:

a. The instructions of the computer labs needs to be improved and clarifyed.

b. More questions and full solutions that resemble the AVA exam! Also solutions to old exams and exercises would have
been good. This because the book didn't really resemble the exam.

c. The information was generally good, except for the comsol labs.

8. What is your opinion about the examination form?:

Kommentarer:

 great

* To many comsol labs

*The computer lab made it so that there was no time to study to the written exam so | found that suboptimal in terms of
examination. On the other hand it's great that we have projects included in the course.

* | think the exam was ok.

* It was good.

« Very stressful with all the COMSOL labs. Especially the lab report takes too much time and since we write two reports
already in this course | think this is unnecessary. Too few questions on the exam. Also hard questions. If you made a
mistake in one of one questions you might loose almost 1/4 of the total points on the exam and this is not fair!

« | liked that the examination was different forms (written, oral, report).

» Good

« A bit unfair due to the fact that there was electromag questions

* No problems with it.

e Tough, but fair.

» Works well

« | think it was a pretty good examination form, | like that we hade the examination before Christmas and that the course was
"split" into multiple parts.

9. What is your opinion about the system with "bonus" points?:

Kommentarer:

* great!

« | think that the mandatory content of the course is more than enough

* That it's good for those that wish to get higher grades.

« | didnt like that the grade was determined by bonus assignment. at all This was very stressful to both do the compulsory
stuff and in addition do the bonus. | would prefer if the grade was set based on the preformance on the compulsary
assignment.

* | did do both CMPH-bonus labs and intend to do all the MATLAB ones as well. Not sure how | feel about them, in a sense
it's good that you get awarded for doing more than just the minimum requirements but at the same time a think it added a lot
of stress to an already stressful course. The same students that are able to put aside time to do the bonus labs are
generally the same students that dont need the bonus points as much as the others. I'm not sure if | learned that much from
the CMPH bonus labs to be honest.

* Not so good. There was not enough time to do them.

* Stressful.

» Good, but since labs are big parts of the course, | think there should as well be some bonus point available to pass grade

3.

« They should have been lowered the grade rates, or include more extra points.

» Good.

* Good, considering a big part of the course is the labs. Your final grade should represent the whole course and not only the
exam.

* Do not really like it

» They obviously made it worth doing a bit more work, and thus also learning a bit more. As in my case, it has really nice
because | was really sick during a big part of december, so | could just focus om the necessary parts.

10. What is your opinion about the course content, something that ought to be added or removed?

Kommentarer:

* Remove one comsol lab

* The comsol computer labs take up almost all time from the AVA so lab 2 should specifically be made smaller. | say this
since we just had 1 week to do the assignments on AVA before the exam.

There also needs to be less inconsistency in quality of help and resubmission from the supervisors in lab 2.

We need more supervisors on the matlab project since | barely got any help for the entire week since they had their hands
full and the project was difficult.

The course is truly in need of an addition in litterature since Ramgard's book just touches on physics applications in one
chapter while it is a bigger part of what is examined in the course. However many of us students find it great on explaining
the mathematical side of vector analysis and easy to understand. A suggestion would be for the department to put together
a compendium with more AVA physics related problems to complete the content.

« | liked the course content in general but when put together it felt a bit messy. | fail to see a clear connection between the
theoretical parts (AVA) and the computer labs. The labs would have been a lot better suited for our previous course on
PDE's than this one. It felt like the course hadn't really decided weather it was a course in mathematics of physics.

« Less physics that we don't know anything about (for example Maxwell's equation). No report on the COMSOL lab 2 (oral
examination instead requires less time however the same knowledge). To many proofs on the AVA!

» The content of the course is very interesting and beneficial for other courses.

* Good content, really appreciate the matlab- and Comsol parts

* A bit low in helping us to understand

« | think it was good.

11. Opinions and suggestions for improvement:
Kommentarer:




* No bonus labs, remove one of the three labs

* The comsol computer labs take up almost all time from the AVA so lab 2 should specifically be made smaller. | say this
since we just had 1 week to do the assignments on AVA.

There also needs to be less inconsistency in resubmission from the supervisors in lab 2, this year some students got the
opportunity to resubmit and pass the lab already the week before the holidays while the ones at the end of the alphabetically
sorted list had to wait until the week of the comsol project which | found unfair.

Finally I think we need more supervisors on the matlab project since | barely got any help for the entire week since they had
their hands full and the project was difficult.

The course is truly in need of an addition in litterature since Ramgard's book just touches on physics applications in one
chapter while it is a bigger part of what is examined in the course. However many of us students find it great on explaining
the mathematical side of vector analysis. A suggestion would be for the department to put together a compendium with
more AVA physics related problems to complete the content.

* No report on the second COMSOL lab, oral examination instead. This was a very stressful course because the AVA was
the same time as the COMSOL labs. I'm normally not stressed but | was during this time. Make sure everyone can start with
the COMSOL labs on the first session, it was stressful that not everyone could start even though we had lab-session on the
schedule.

» There wasn't enough time to study for this part because of the labs.

« If possible, separate laboratory exercises and theory. One thing at a time. Also let some bonus point be available for us
that aren't to awesome with theory.

IV. Vektoranalysdelen:

12. How has the teaching been?:

a) Lectures: 3.62 (av 5)

Kommentarer:

« 4/5 | found the lectures to be easy to understand and the physics examples following the mathematical derivations were
really helpful since the book had so few examples.

* Because the content was hard it would have been nice to have this course in Swedish.

b) Problem solving sessions: 3.5
Kommentar:
* Alexandre is great!

13. What do you think about the course literature?: 2.82
Kommentar:
« Didn't resemble the exam.

14. Comments and suggestions for improvements:

Kommentarer:

* The course is truly in need of an addition in litterature since Ramgard's book just touches on physics applications in one
chapter while it is a bigger part of what is examined in the course. However many of us students find it great on explaining
the mathematical side of vector analysis and easy to understand. A suggestion would be for the department to put together
a compendium with more AVA physics related problems to complete the content. We also need more time for the
assignments and preparation for the exam, it's way less than 6hp right now.

« Not good in vectornotation

« Without a doubt one of the toughest courses I've taken during my time at Umu. The month of december is just a big blur in
my memory. Very challenging theory parts along with time-consuming labs.

Not a fan of the book (Ramgaard). | understand it was intentional by Alexandre to not follow then book and it really showed.
Felt like two different courses somehow when reading the book and atending lectures.

Alexandre did a great job both in lectures and in problem solving sessions. He was very helpful and always interested of
how he could be of help to the students. Very unfortunate that the problem solving sessions were held directly after the
lectures. It was hard to stay focused for two hours of problem solving directly after two hours of lecture. Please stop booking
lectures in KBE301, it has bad lighting, bad ventilation and is very small. Also don't book auditoriums for the problem solving
sessions, I'd rather have them in classrooms.

The exam was very fair and well written. | generally like the principle Alexandre had that " if it's in the course then it can be
on the exam". However, | was extremely disapointed to see that there wasn't any proof on the exam. | learned all 16 proofs
from the compendium by heart. That number of proof is definitly high but it would've been acceptable it if you were actually
rewarded for understanding and learning them.

* Less proofs and we should know is a proof will come on the exam! There was too few questions ont he exam. Also very
hard questions. If you made a mistake in one of one questions you might loose almost 1/4 of the total points on the exam
and this is not fair! We should have problems and solutions that look like the exam so that we can practice before.

« This part of the course should be distributed on a longer time interval, or perhaps a slower pace. It felt like the information
was very condensed. A lot of the course content is new for the student (formulas, theories, equations,...), and it often felt like
we were bombarded with new facts that we just have to accept and move on, without deep understanding for them.

V. Computer labs and projects:
i) Comsol Multiphysics labs:

15. Was your prior knowledge sufficient?: Ja: 12 Nej: 5
Kommentar:
« Except for a question about waves in the second lab.

16. How has the availability and function of computers and program been?: 3.35

Kommentarer:

First day in the computerlab there was not enough computer so that everbody could work. The supervisor couldnt help.
* Good except for the first session.

* The computer lab was very full at first

17. How has the supervision been?: 3.88
Kommentar:
* Very good supervisors!

18: What is your overall opinion about the labs?: 3.41




Kommentarer:
* Too big labs
* Good but stressful and interfered with AVA studies.

19: Comments and suggestions for improvments:

Kommentarer:

* The comsol computer labs take up almost all time from the AVA so lab 2 should specifically be made smaller. | say this
since we just had 1 week to do the assignments on AVA leading up to the exam.

There also needs to be less inconsistency in quality of the supervision, there was a great difference in how much help each
of them gave us.

Also the timing resubmission from the supervisors in lab 2 this year was unfair, some students got the opportunity to
resubmit and pass the lab already the week before the holidays while the ones at the end of the alphabetically sorted list
had to wait until the week of the comsol project for feedback.

« | had no previous experience with CMPH. Learning a new program is often an agony for me and CMPH was no exception.
Not sure there's anything the course could have done anything different to change this. As always Robin is incredible as a
teacher/supervisor.

« No reports! Oral examination instead. Make sure everyone can work in ICELAB when they're supposed to! Take away the
part in lab 2 about waves that we don't have enough knowledge for.

« It was tough to balance between ava part and the labs. They should either be separated or be worth more than just 1 hp.
These labs caused a lot of students to leave the ava and focus on finishing the them before the deadline.

» The information about the comsol part for the 7.5 course was bad. From the available information it seemed first we would
Do the labs together with the 10.5 course. Then i found only from the schedule that i had lab time at a later stage, and the
teachers told me this to be true. Then when my labtime came, i found that there was no lab sessions at all for me like it had
been for Everyone taking the 10.5 course, so this was a Big disadvantage for me. Even if i still was able to email or go by
the supervisors Office, its not the same as having a supervised lab session. The information about this part must be much
clearer.

if) Comsol Multiphysics project:
20. Was your prior knowledge sufficient?: Ja: 13 Nej: 4

21. How has the availability and function of computers and program been?: 3.76
Kommentar:
* Some days there were no empty computers to work on.

22. How has the supervision been?: 4.18
Kommentar:
 Very good supervisors!

23: What is your overall opinion about the labs and the project?: 3.82

24: Comments and suggestions for improvments:

Kommentarer:

« It was fun to work with this as a project. André did a great job as a supervisor.
* Read same as i)

iii) Matlab project:

25: Was your prior knowledge sufficient?: Ja: 15 Nej: 2

26. How has the availability and function of computers and program been?: 4.41
Kommentar:

« | don't know | used my own computer.

27. How has the supervision been?: 4.33

Kommentarer:

« It was difficult to get hold of the supervisor since there was so many students that needed help at the same time and only
one supervisor at a time.

* Very good supervisors!

28: What is your overall opinion about the the project?: 4.24

29: Comments and suggestions for improvement:

Kommentarer:

*’| think we need more supervisors on the matlab project since | barely got any help for the entire week since they had their
hands full and the project was difficult. It resulted in me failing which would've been avoided if there was more possibilites of
getting help.

* The waiting time for getting help from the supervisors was often long. This was not the fault of the supervisors, Felix
especially did a great job.

* Fun!

* The graphics example on the cambro page uses "erasemode", which according to the matlab documentation hasn't been
usable in any matlab version after 2014b. In other words, the example appears to be rather outdated and should not have
worked for the last few years. This page contains the relevant documentation:
https://se.mathworks.com/help/matlab/graphics_transition/how-do-i-replace-the-erasemode-property.htmi

Universitetsgemensamma fragor:

1. How do you rate the overall quality of the course? 2.82 (av max 4)

2. How many hours per week (scheduled teaching, and work on your own or with fellow students) have you on average
spent on your studies for this course? (about ...hrs/week):

42.3 h*

3. How do you rate, as a whole, how you were treated as a

student during the course? 4.0 (av max 5)

*

2a. How many hours in total have you spent on the Applied vector analysis part of the course (6hp)?
« approx 50h/week
» Not enough since a lot of the time was spent on the comsol labs but maybe 20 hours excluding the lechtures




« about 2.5 weeks, so ~110h which is way too little but the labs took the rest of my time.

« Around 190 probably

« | don't know, the labs got in the way many times because the deadlines for them were closer. This means it was hard to
continuously study for the AVA which was bad. The AVA need more time and should be prioritized but we can't do that
when we have report deadlines and such that come before.

* 20 hiweek

« Not enough.. First week 40hrs, but not many at all as the labs started, until the last days before exam.

* 50 hours a week

 about 110 hours

» 200

* Too much

«35

* Maybe about 120 hrs

b. How many hours did you spend on the laboratory exercises (4.5hp)?

* Maybe 120 hours

5.5 weeks ~240h for the labs 2 weeks ~80h on the projects

e Around 135

« The laboratory exercises took a long time to do, so there was not enough time for applied vector analysis

o1 Wefe'T each for the projects (they were good dimensioned). The first COMSOL labs took more than a week and was very
stressful.

* 50 h/iweek

* Ohrs+ each day.

» About 16 hours a week

* about 140 hours

* 130

« A lot on the bonus labs, very difficult to make an elastic net. Took more than 8h per day during the time we would do the
labs because of that.

» About 100 hrs.

Lararnas synpunkter p& kursens innehdll och genomférande

Comsollabbarna verkar for manga ha tagit for mycket tid pa bekostnad av vektoranalysen, s& det vore bra om dessa kan
atskiljas i tid.

D& grupperna ar stora vore det 6nskvart med bade flera datorplatser och handledare.

Fordag till nasta kurstillfalle - ange vem som ansvarar for forandringen

Schemat kommer att andras sa att Comsollabbarna kommer efter det att vektoranalysen gatts igenom (tentan kommer dock
vid samma tidpunkt som tidigare, efter labbarna).

Lab 3 kommer att tas bort och istéllet integreras i Comsolprojektet. Troligen kommer lab 1 och 2 att examineras muntligt.
Som ny larobok i vektoranalys foreslas "Vektoranalys" av L Frassinetti & J Scheffel.

Bor kursplanen andrastill nasta kurstillfalle - vem ansvarar i sa fall for att férandringen gors?
Nej.

Granskn.

Granskare larare (CAS-identitet)
mibr0002 [Michael Bradley]

Granskare student (CAS-identitet)
poso0003 [Pontus Soderstrom]

Granskare studieadministrator (CAS-identitet)
gaaaln03 [Gabriella Allansson]

Eventuella kommentarer pa granskningsprocessen




