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HiTech DIY for Physics Teachers optional course-
unit:

* Initlator and name giver of the course:

Dr. Karoly Pilath, Eétvos Lorand University, Trefort Agoston High
School.

* At the begining (2017): 1 semester.

* Since 2020: 2 semesters and for physicist students, too.



The objectives of the course are:

* relief of tension and anxiety,

* provide an introduction to programming,

* develop basic knowledge of electronics, and
* an introduction to 3D printing design,

* soldering of electronic components,



The objectives of the course are:

* designing simple physics measurement circuits with the aid of a

computer,
* it allows students to engage in drone programming. Just for fun!

ALL PRESENTED IN A PLAYFUL AND AN ENGAGING WAY!



Equipment used:

RESEY - <
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"1 micro:bit

Compass and accelerometer

Micro:bit Elecfreaks Starter Kit
~ 25 EUR ~ 40 EUR



Equipment used:

~3 EUR

Pressure temperature and
humidity sensor (BME280)
~ 3 EUR

~5 EUR

Light sensor (BH1750)
~2 EUR



Equipment used:

DJI Tello EDU drone
(these are my own drones)



3D printing:
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Thinkercad
(www.tinkercad.com)



The course Is structured as follows:

* First (autumn) semester: Scratch programming,

* Second (spring) semester: Python programming
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Makecode

(makecode.microbit.org)

Hangsebesseg. py

0000

Mode | New load Save | Flash Files REPL Plotter | Zoom-in Zoom-out Theme | Check Tidy Help. | Quit
% Write 12C LCD1602 a.py * | Write 12C LCD1602 b.py *  homerseklet sensor 1.py. ™ | homerseklet sensor 2.py  * Hangsebesseg.py A
1 & hotanmere F erlbb program kellet, hogy a f id6 ne zavaria a mérést

2 from microbit im

3 from utime import ticks_us

4

5 pine.set_pull(pine.PULL_UP)

6 startl = @ el dépont ti el midta fut

7 Hell = True #mérés ciklust mej it

8 do = o

s Back= lse #mérést indit 1t

10 while Tr

11 f Hell

2 f ((pine.read_digital() == @ | Back )): #ha zdrom az Aramk felt \ k

13 startl = ticks_us( pont e

14 Back= Tru t t z ki t6bb qdépontot

15

16 e

17 ((pine. read_digital() = Back KEr &5 egyszer mAr mért

18 H endl= ticks_us( C t

19 ido=(endl-startl) # i1 r i t 1do:

20 print(ido, "us"

21 I Hell= False sleallitiilk a teljes mérést bita program } } Bareshe

22

23

Saved file: /home/vadasz/Dokumentumok/ELTE oktatas/Atomcsill/Hangsebessea.py BBC micro:bit H ®

Mu Editor
(offline editor



The course Is structured as follows:

°*In both semesters, we use the same sensors and physics

experiments; only the programming language is different.

* Students may choose the semesters independently, according to

their previous knowledge.
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The lessons are structured as follows:

* lesson duration: 90 minutes,

*In the first part of the lesson, students are introduced to the new

material (30-45 min.),

*In the second part, during independent activities, they connect the

new content with what they have previously learned (45-60 min.),

* they design their own devices, test them, debug them. This is real

STEM learning in action. 1



Wiring LEDs In circuits with Microbit:

(picture: www.elecfreaks.com) (picture: www.elecfreaks.com)

12



Code for LEDs In circuits with Microbit:

digital write pin

digital write pin

h pause (ms) @

digital write pin
digital write pin

pause (ms) @

(picture: www.elecfreaks.com)

LM

microbit impor?

pin@.write_digital(0)
pinl.write_digital(l)
sleep(500)
pin@.write_digital(l)
pinl.write_digital(®)
sleep(500)

13



Code for photoresistor:

n microbit

set  calibrationval toa analog reoad pln P8

CalVal = pin@.read_analog()

et Photoresistorval te. analog read pin PO Mg i ' T =

if Photaresistorval < calibrationval - PhoVal = pin@.read_analog()
show 1con THEE 1 PhoVal < CalvVal-6:

e | é display.show(Image.HEART)
‘elear screan lse:

® | § display.clear

(picture: www.elecfreaks.com)



Reqguirements for completing the course:

* students are required to design and carry out a physical experiment

making use of the material from at least two lessons,

* the experiment must be documented by producing a video recording

as well as a written report of one to two pages in length.

* If students have their own ideas, they may implement them after

consultation with me, as the instructor.
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Examples of students' work:

* Szilard Nagy. Measurement of the propagation velocity of shock

waves In solid materials

: .
from microbit import =
From Utime tdimport ticks us

ping.set_pullipine.PULL_UP)
startl = 8 gelsd idopont azt menti el miéta fut a belsd raja
Hell = True #meres ciklust megszakitd
ido = @
Back= False #merest Jnditd valtozo
if Hell :
: f ((pin@.read _digital() == @) and (not Back )): #ha zarom az aramkort €
startl = ticks_us() #idépontot menti el
Back= True #mereést inditd valtozd at allitasa miatt nem vesz ki tobb ijdopontot

T ((ping.read_digital() == 1) and (Back)): #kha nvilt az aramkér é&s egyszer ma
endi= ticks_us() #masodik iddpont
fdo=(endl-startl) #véegso-kezdety idépont megadia az =ltelt jdét
print(ido, "us"™) #kiiratjuk
Hell= False #leallitjuk a teljes mérest buta program Gjra kell
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Examples of students' work:

* Marton Erdélyi: Malus's law

Harom filteres méreés
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Examples of students' work:

* Balazs Feheéer: Useless machine

“indithskor

a Lab: PO * hirdsa fel =

sittess o servo PLw sasgee Q) - ervenre

®

18



Examples of students' work:

* Eszter Kdsa: Building an electronic piano
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Examples of students' work:

* Gergely Sandor: Measuring gravitational acceleration (g=8,95 m/s?)

' ¥ A;A goYé helye R0 .

' Foldelés

20



Examples of students' work:

* Adam Kadlecsik: Measuring the motion of a university Foucault

pendulum with an ultrasonic sensor

: .
rom microbit import
from machine import time_pulse_us

trig = pin@ # az ultrahang jelet a Pin & kildjak ki
echo = pinl # a visszavert jelet a Pin 1-en &szlel

trig.write digital(o)
echo, read_digital()

while True:

if button_a.is_pressed(): # gyors ellendrzesi lehetéseg, hogy fut-e a programunk a microbit-en
E display. show(Image.YES)
sleep(580)

trig.write_digital(1l)
trig.write_digital(a)

t.micro_s = time_pulse us(echa, 1) # leje mikre h f

223 i z i i B : z ' me a3 | | 'l ||.-'I|'\r" r = ]'l
: : ; : : - 3 jul me I

t_echo = t_micro_s mik

# hangsebesség kiszamitasa « (33 b | akbar

dist_cm = t_echo * 34080 [ 2 # hangsebesség 19°C-an 1 = | t od za'm -

print((dist_cm,))
sleep(16a)
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