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1 Curiosity =44 =

« > Why? Explore! Hoe kan technologie helpen?
. Lo ol . ) ) .

1 | 9 Questions are windows to great instruction!
- »

2 Embrace the mess

2""‘-‘._,. > Try, Guess and Explore!

> Learning is an inevitable process of trial & error

3 Reflection

TéCILh > Teaching deserve revision
-LearN > Learning needs revision
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Een parabool

is een vlakke tweedegraadskromme die de
meetkundige plaats is van punten met
dezelfde afstand tot een gegeven lijn, de
richtlijn, en een gegeven punt, het brandpunt.

De wiskundige vergelijking die een parabool
beschrift, is van de tweede graad.|
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solve(f l(x)=0,x) » x=0
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Oplossen tweegraadsvergelijkingen

solvc((x*6)3—3=0,x) ’ x=-(\/3_+6) or x=\/3T—6

solve(-(x—6)3+3.=o,x) » x=4.26795 or x=7.73205
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Een parabool

is een vlakke tweedegraadskromme die de
meetkundige plaats is van punten met
dezelfde afstand tot een gegeven lijn, de
richtlijn, en een gegeven punt, het brandpunt.

De wiskundige vergelijking die een parabool
beschrijft, is van de tweede graad.
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Kwaarant meetkundige plaats is van punten met (1.1 | 1.2 | 1.3 EECEREL] RaD [i] X
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Programmeren
@ QSOLVE.py 1.1 Quadratic RAD [:] X ‘ 1.3 1.4 1.5 LERCUELEEN raD [l] X
from math import * Quadratic Functions Snijpunten
def gsolve(a,b,c): solve(f1(x)=0,x) » x=-5 or x=1
d=b**2—4*a*c ) QSOLVE.py 1/15|[APython Shell 6/6
if d>0: from math impoft * >>>#Running QSOLM |
. " —n " " def QSOIVe(a,b,C): >>>from QSOLVE im Oplossen tweegraadsvergelijkin
print("D =",d,">> two roots") d=b**2—4*a*e S>»qsolve(] 4:-5) P ; g gelijking
ri =(‘b‘5ql’t(d))/2*a if d>0: D = 36 >> two roots solve(x"+4-x—5=0,x) » x=-5 or x=1
r2=(—b+sqrt(d))/2*a print("D =",d,">> two (—s.lo, 1.0)
r1=(-b-sqrt(d))2*a |>>>
eﬁf’gt_u_rg.ﬂ de r2=(-b+sqri(d))2*a
S return r1,r2
print("D =",d,">> one root")
ri=-b/2*a -
TR Algebraisch
else:
print("D =",d,">> no real roots")
return
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Grafisch - Analytisch
1.1 mm Kwadraat

y x

7(1,0)

fl(x)=x2+4- x-5

2 QSOLVE.py

from math import *
def gsolve(a,b,c):
d=b**2-4*a*c
if d>0:
print("D =",d,">> two roots")
r1=(-b-sqrt(d))/2*a
r2=(—b+sqrt(d))/2*a
return r1,r2
elif d==0:
print("D =",d,">> one root")
r1=-b/2*a
return r1
else:
print("D =",d,">> no real roots")
return

Tekst

Parabool

Een parabool

is een vlakke tweedegraadskromme die de
meetkundige plaats is van punten met
dezelfde afstand tot een gegeven lijn, de
richtlijn, en een gegeven punt, het brandpunt.

De wiskundige vergelijking die een parabool
beschrijft, is van de tweede graad.

Ik hoop dat leerlingen
zo enthousiast worden
dat ze Python ook
buiten schooltijd gaan
gebruiken!

Programmeren

[E3 QSOLVE.py
from math import *
def qsolve(a,b,c):
d=b**2-4*a*c
if d>0:

print("D =",d,">> two rc§
r1=(-b-sqrt(d))2*a
r2=(-b+sqrt(d))2*
return r1,r2
elif d==0:
print("D ="
r1=-b2*
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Een autoverhuur bedrijf heeft de volgende
aanbieding:

De huurprijs is € 66,- voor de eerste 70
kilometer plus nog € 0,30 voor elke kilometer
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Een autoverhuur bedrijf heeft de volgende
aanbieding:

De huurprijs is € 66,- voor de eerste 70
kilometer plus nog € 0,30 voor elke kilometer
die extra gereden wordt.

B -

v

Vertalen

Analyseren

k = # kilometers

m 1213 Huurprijs
A huurprijs.py 10111
k=input("Aantal kilometers: ")
k=int(k)

if k<=70: \i
o rjs=66 )
PI‘I]S elsl;:l [ Verwerking

€ 66 + 0,30(k-70) k1=k-70
prijs=66+0.30*k1 v

print("Prijs = €",prijs) l OuTPUT

Prijs € 66
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Een autoverhuur bedrijf heeft de volgende
aanbieding:

De huurprijs is € 66,- voor de eerste 70
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(1.1 ] 1.2 Huurprijs (1.1 [1.2 [ 13 X
@ huurprijs.py 10111 (A Python Shell 99
k=input("Aantal kilometers: ") ) >>>#Running huurprijs.py
k=int(k) [ INPUT >>>from huurprijs import *
Aantal kilometers: 51
ik prijs= ) >>>#Running huurprijs.py
PI‘IJS else: [ Verwerking >>>from huurprijs import *
€66 + 0,30(k-70) k1=k-70 g Aantal kilometers: 273
prijs=66+0.30*k1 v Prijs = €126.9
\ >>>|
print("Prijs = £€",prijs) l OuTtpPUT

Prijs € 66
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Algoritme van Euclides

a:integer b:integer
1,2,3,... 1,2,3,...

u u Rekenapparaat
1 ( 1 ( mens of machine
ged E

zolanga #b
alsa>b
verminder a met b

anders
verminder b met a

Jul

ggd(a,b)

Input a,b

&3 ggd.py

a=int(input("a="))
b=int(input("b= "))

while a!=b:
if a>b:
a=a-b
else:
b=b-a

print(a)



Algoritme van Euclides

a:integer b:integer
1,2,3,... 1,2,3,...

u u Rekenapparaat
1 ( 1 ( mens of machine
ged E

zolanga #b
alsa>b
verminder a met b

anders
verminder b met a

Jul

ggd(a,b)

Input a,b

&3 ggd.py

2 Python Shell

a=int(input("a="))
b=int(input("b= "))

while a!=b:
if a>b:
a=a-b
else:
b=b-a

print(a)

>>>#Running ggd.py
>>>from ggd import *
a= 48

b= 36

12

>>>



Algoritme van Euclides

a:integer b:integer
1,2,3,... 1,2,3,...

u u Rekenapparaat
1 ( 1 ( mens of machine
ged E

zolanga #b
alsa>b
verminder a met b
anders
verminder b met a

Jul

ggd(a,b)

Input a,b

@ ggd.py 2 Python Shell
a=int(input("a=")) >>>#Running ggd.py
b=int(input("b= ")) >>>from ggd import *
a= 48
while al=b: b= 36
if a>b: 12
a=a-b >>>
else:
b=b-a
print(a)

72 ggd.py a Python Shel

a=int(input("a=")) >>>#Running ggd.py
b=int(input("b=")) >>>from ggd import *

a= 48
xy=ab b= 36
De grootste gemene deler van 48 en 36 = 12
while x!=y: >>>
if x>y:
X=X-Yy
else:
Y=y X

print("De grootste gemene deler van {} en {} = {}".format(a,b,x))
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zolanga #b
alsa>b
verminder a met b
anders
verminder b met a

Jul

ggd(a,b)
@& ggd.py 2 Python Shell
def ggd(a,b): >>>#Running ggd.py
while al=b: >>>from ggd import *
if a>b: >>>ggd(48,36)
a=a-b 12
else: >>>
b=b-a
return a

Input a,b

@ ggd.py 2 Python Shell
a=int(input("a=")) >>>#Running ggd.py
b=int(input("b= ")) >>>from ggd import *
a= 48
while al=b: b= 36
if a>b: 12
a=a-b >>>
else:
b=b-a
print(a)

72 ggd.py a Python Shel

a=int(input("a=")) >>>#Running ggd.py
b=int(input("b=")) >>>from ggd import *

a= 48
xy=ab b= 36
De grootste gemene deler van 48 en 36 = 12
while x!=y: >>>
if x>y:
X=X-Yy
else:
Y=y X

print("De grootste gemene deler van {} en {} = {}".format(a,b,x))
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3 ggd.py 3 Python Shell
a=int(input("a= ")) >>>#Running ggd.py
b=int (input("b= ")) >>>from ggd import *
a=48
def ggd(p,q): b= 36
if g==0: De grootste gemene deler van 48 en 36 = 12
return p >>>
else:
return ggd(q,p%q)
c=ggd(a,b)

print("De grootste gemene deler van {} en {} = {}".format(a,b,c))
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3 ggd.py 3 Python Shell
a=int(input("a= ")) >>>#Running ggd.py
b=int (input("b= ")) >>>from ggd import *
a=48
def ggd(p,q): b= 36
if g==0: De grootste gemene deler van 48 en 36 = 12
return p >>>
else:
return ggd(q,p%q)

print("De grootste gemene deler van {} en {} = {}".format(a,b,ggd(a,b)))
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Pythogoras
B (38,22)

b=21.26 u =200

(24,6) =34 4 (58,6)
2 Pythagoras.py 14/14 2 Python Shell 4/4
from ti_system import * >>>
L=[0]*3 |
L[O]=recall_value("a") Variabelen uitwisselen

L[1]=recall_value("b") <
L[2]=recall_value('c")
L.sort()

a=round(float(L[0]),2)
b=round(float(L[1]),2)
c=round(float(L[2]),2)
print("De driehoek Z_{}, {} , {} ".format(a,b,c))



Pythogoras
B (38,22)

b=21.26 u

(24,6) =34 4 (58,6)
2 Pythagoras.py 14/14 2 Python Shell 4/4
from ti_system import * >>>#Running Pythagoras.py
| >>>from Pythagoras import *
L=[0]*3 De)friehoek /[ 21.26, 25.61, 34.0
L[0]=recall_value('a") Variabelen uitwisselen s

L[1]=recall_value("b") <
L[2]=recall_value('c")
L.sort()

a=round(float(L[0]),2)
b=round(float(L[1]),2)
c=round(float(L[2]),2)
print("De driehoek Z_{}, {} , {} ".format(a,b,c))



Pythogoras
B (38,22)

b=21.26 u

(24,6) =34 1 (58,6)
a3 Pythagoras.py 16/16 2 Python Shell 8/8
from ti_system import * >>>#Running Pythagoras.py
>>>from Pythagoras import *
L=[0]*3 De driehoek £ 21.26, 25.61 , 34.0
L[0]=recall_value("a");L[1]=recall_value('b");L[2]=recall_value('c") >>>#Running Pythagoras.py
L.sort() >>>from Pythagoras import *
De driehoek £ 21.26, 25.61 , 34.0
a=round(float(L[0]),2) is geen rechthoekige driehoek
b=round(float(L[1]),2) >>>|

c=round(float(L[2]),2)
print("De driehoek 2 {}, {} , {} ".format(a,b,c))

if round(L[2]**2/(L[0]**2+L[1]**2),4)==1:
print("is een rechthoekige driehoek")
else:
print("is geen rechthoekige driehoek")



Pythogoras

o (24,22)
b=16u
P (58,10)
Pythagoras.py 11I16honhell

from ti_system import * : iR unning Pythagoras.py

L=[0]*3
L[0]=recall_value("a");L[1]=recall_value("b");L[2]=recall_value('c")
L.sort()

a=round(float(L[0]),2) is geen rechthoekige driehoek
b=round(float(L[1]),2) >>>#Running Pythagoras.py

c=round(float(L[2]),2) >>>from Pythagoras import *
Iprint("De driehoek £ {}, {} , {} ".format(a,b,c)) De driehoek £ 16.0,34.23 , 36.06
is geen rechthoekige driehoek
if round(L[2]**2/(L[0]**2+L[1]**2),4)==1: >>
print("is een rechthoekige driehoek")
else:
print("is geen rechthoekige driehoek")




Pythogoras

' (24,22)
b=16 u
(24,6)

Pythagoras.py

=34u _____ (58,6)

from ti_system import *
L=[0]*3
L.sort()

a=round(float(L[0]),2)
b=round(float(L[1]),2)
c=round(float(L[2]),2)
print("De driehoek 2 {}, {} . {} ".format(a,b,c))

if round(L[2]**2/(L[0]**2+L[1]**2),4)==1:
print("is een rechthoekige driehoek")
else:
print("is geen rechthoekige driehoek")

L[0]=recall_value("a");L[1]=recall_value("b");L[2]=recall_value('c")

13116 [ Python Shell

>>>#Running Pythagoras.py
>>>from Pythagoras import *
De driehoek £ 16.0, 34.0, 37.58
is een rechthoekige driehoek

>>
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Solving
an hoeken

B e
N

‘/’::1

A rover.py
import ti_rover as rv

rv.forward(3)




Wy /

blem Solving
; hoeken

1.1 S
A rover.py

import ti_rover as rv

for iin range(4):
rv.forward(3)
rv.right(90)




Solving

import ti_rover as
1.forw )

gy ,4 Irv.rl"g'h"t(‘IZO)
o= ard(a)
(75)

J

I ‘;fo'h'}vard(a) forward(sqrt(
“rv.right(120) right(135)

\ K forward(a) rv.forward(sqrt(2)*a)




Solving
hoeken

n is het een st
| 'tﬁv prog en. De directe
"ze leuk, he en gevoel van
heel fanatiek bezig met deze wis
activiteit, fanatieker dan met he
wiskundesommetjes!

www.t3nederland.nl/nl/t3-europe/edublogs
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Solving
hoeken

waar heb ik da
ele mooie ver
wiskunde en de werkelijkheid, wac
leereffect groter is.”

www.t3nederland.nl/nl/t3-europe/edublogs
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Problem Solving id__[oaisand /100 ]
| (tijd,afstand)
Eenparig rechtlijnige beweging 1
2
import ti_rover as rv 3
a=rv.ranger_measurement( 4
alist=[]
rv.forward(100) e
while a>0.1: 6
a=rv.ranger_measurement( 7
alist=alist+a — alist (python) 8
from ti_system import * ’
store_list("afstand”,alist) 1
TI-Nspire var Python var 11
12
from time import * 13
t=localtime() (2020, 6, 20, 12, 34, 49, 5,172, 1) 14 r
h=localtime([3] 12 I %
m=localtime([4] 34 ——  tijd (TI-Nspire <= ] S — 9
s=localtime([5] 49 jd { pire) tijd

[10:26:00




Problem Solving
Eenparig rechtlijnige beweging

import ti_rover as rv

a=rv.ranger_measurement(

alist=[]
rv.forward(100)
while a>0.1:

a:rv.ranger_measuremento

alist=alist+a

I

from ti_system import *
store_list("afstand",alist)

TI-Nspire var

from time import *
t=localtime()
h=localtime([3]
m=localtime([4]
s=localtime([5]

Python var

alist (python)

(2020, 6, 20, 12, 34, 49, 5, 172, 1)

12
34
49

—

tijd (TI-Nspire)

B afstand
1 0.5 7.73
2 1 16.84
3 1.5 25.94
4 2 35.05
5 2.5 44 .15
6 3 53.26
7 3.5 62.36
8 4 71.47
9 4.5 80.57
10 5 89.68

1
12
13
14
15
16
17
18
19

<«

BN ia

100

(tijd,afstand)
A
2 =182
Ax
18.2 u
lu

0.5u

[10:26:00




—
B afstand |© A

Problem Solving e
= (tijd,afstand)
. ee . . 1 0.5  7.73
Eenparig rechtlijnige beweging : 1 168 o
3 1.5 25.94 Ax '
import ti_rover as rv 4 2 35.05
a=rv.ranger_measurement( 5 2.5 445 7 y=18.2-x-1.51
alist=[] 6 3 53.26
rv.forward(100) 7 3.5  62.36 ‘
while a>0.1: 8 4 71.47 '
. 18.2u
a=rv.ranger_measurement() 9 45  80.57 ;
alist=alist+a — alist (python) 10 5 89.68 :
1 1u
from ti_system import * 12 P
store_list("afstand",alist) 13 2
TI-Nspire var Python var Lo A
15 21 9.1u
from time import * 1 P
t=localtime( (2020, 6, 20, 12, 34, 49, 5, 172, 1) v 05w
h=localtime([3] 12 e oy x
m=localtime([4] 34 —— tijd (TI-Nspire) .= y sl g <
s=localtime([5] 49 BN ia -5-

[10:26:00




Programmeren

* Programmeren motiveert leerlingen abstracte
concepten te onderzoeken!

* Programmeren stimuleert leerlingen tot het
creatief oplossen van problemen!

* Programmeren geeft leerlingen een beter
beeld van de hun omringde digitale wereld!

geek & poke

BN
"

"

| DON'T GET
YOUR CODE

-
"

AN

BUT IT
SEEMS TO

WORK

\Vl




STEM PROJECTEN
Geluid

Voor ons oor is de afstand

tussen 220 Hz en 440 Hz gelijk aan
de afstand tussen 110 Hz en 220 Hz,
een octaaf.

A4=440H 94 ==

Het MIDI-getal (Musical Instrument Digital Interface) voor A4 is 69.

. Frequentie vs toonhoogte
Verband frequentie en MIDI-getallen

toon 0 1 2 3 4 5 6 7 8 9
f C 16,35 32,7 65,4 1308 2616 5232 1046 2093 4186 8372
p - 6 9 + log 2 440 '-2 C# 1732 3464 6929 1385 2771 554,3 1108 2217 4434 8869

D 18,35 36,7 73,41 1468 2936 5873 1174 2349 4698 9397

D# 19,44 3889 77,78 1555 3111 622,2 1244 2489 4978 9956

N QN 893 52 9I9 25 388 T2 8382 P 28y 85 guy 53 888 E 206 412 824 1648 3296 6592 1318 2637 5274 10548
F 2182 4365 873 1746 3492 6984 1396 2793 5587 11175
F# 2312 4624 9249 1849 3699 7399 1479 2959 5919 11839
G 2449 4899 9799 1959 3919 7839 1567 3135 6271 12543
RN R R R R R R R P R R B e N N RN M B R B HE R EEE G# 2595 5191 1038 2076 4153 8306 1661 3322 6644 13289
2 g A 275 55 110 220 440 880 1760 3520 7040 14080
§ § A# 2913 5827 1165 233 4661 9323 1864 3729 7458 14917
< - B 3086 6173 1234 2469 4938 9877 1975 3951 7902 15804
h) <

www.wil-destem.nl www.wil-destem.be
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STEM PROJECTEN
Geluid

CID|IE/F|IG|IA|IB|C|D|E|F|G|A|B
e T T

De toonafstand tussen naastliggende tonen is even groot.

1
Deze verhouding is gelijk aan 21z = 1,05946309. A4 =440 HZ > A5 = 880 Hz
. standaard tuning
A#4 is 1 semitoon hoger dan A4 — A#4 = 440 - 21z = 466.1 Hz
B4 is 2 semitonen hoger dan A4 — B4 = 440 - 212_2 = 493.8 Hz Frequentie vs toonhoogte
AS is 12 semitonen hoger dan A4 — A5 = 440 - 212 = 880 Hz De toonafstand tussen naastliggende tonen is even groot.

1
Deze verhouding is gelijk aan 212 = 1,05946309.

1
v Att4is 1 semitoon hoger dan A4 - A4 = 440 - 212 = 466.1 Hz

2
+  Bdis 2 semitonen hoger dan A4 - B4 = 440 - 212 = 493.8 Hz

12
v ASis 12 semitonen hoger dan A4 - A5 = 440 - 212 = 880 Hz

www.wil-destem.nl www.wil-destem.be
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STEM PROJECTEN
Geluid

e

De toonafstand tussen naastliggende tonen is even groot.

1
Deze verhouding is gelijk aan 21z = 1,05946309.

1
A#4 is 1 semitoon hoger dan A4 — A#4 = 440 - 21z = 466.1 Hz
2
B4 is 2 semitonen hoger dan A4 — B4 = 440 - 212 = 493.8 Hz

12
A5 is 12 semitonen hoger dan A4 — A5 = 440 - 21z = 880 Hz

n
f =440 - 212

www.wil-destem.nl

v

0] 2 718 |10
DIE|F|G| A|B D E|F|G|A|B
T . T
Ad = 440 Hz » A5=880Hz
standaard tuning
Frequentie vs toonhoogte
P De toonafstand tussen naastliggende tonen is even groot.
A# 1 466.164 1
B 2 493.883 Deze verhouding is gelijk aan 212 = 1,05946309.
& 3 523.251 .
E# : 52:7322 v Aidis 1 semitoon hoger dan A4 - A4 = 440 - 212 = 466.1 Hz
D# 6 622.254 )
- T + BAis 2 semitonen hoger dan A4 - B4 = 440 - 212 = 4938 Hz
F# 9 739.989 "
2# :? ;:322; v ASis 12 semitonen hoger dan A4 - AS = 44( 212 = 880 Hz

www.wil-destem.be
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STEM PROJECTEN
Geluid

o235 7] 8 |10
C|D|E|F|G|A|B|C|D|E|F|G|A|B
e

T T

£ = 440 . 212 A4 = 440 Hz A5 = 880 Hz

standaard tuning

v

Frequentie vs toonhoogte
toon 0 1 2 3 4 5 6 7 8 9

@ ge lUld 4 py C 16,35 32,7 65,4 1308 2616 5232 1046 2093 4186 8372

. . C# 17,32 34,64 69,29 138,55 2771 554,3 1108 2217 4434 8869
from ti_hub import *
D 18,35 36,7 73,41 146,8 293,6 587,3 1174 2349 4698 9397

1944 3889 77,78 1555 311,01 6222 1244 2489 4978 9956
sound.tone(440,1) o#
sleep(1.5) E 206 412 824 1648 3296 6592 1318 2637 5274 10548
F 2182 4365 873 1746 3492 6984 1396 2793 5587 11175
' '
sound.note("A4",1) F# 2312 4624 9249 1849 3699 7399 1479 2959 5919 11839
sleep(1 .5) G 2449 4899 9799 1959 3919 7839 1567 3135 6271 12543

G# 2595 5191 103,8 2076 4153 8306 1661 3322 6644 13289
A 27,5 55 110 220 440 880 1760 3520 7040 14080
A# 29,13 58,27 1165 233 466,1 932,3 1864 3729 7458 14917

B 3086 61,73 1234 2469 4938 9877 1975 3951 7902 15804

www.wil-destem.nl www.wil-destem.be
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STEM PROJECTEN
Geluid

o123 |5 78|10
C|D|E|F|G|A|B|C|D|E|F|G|A|B
e

T T

f =440 - 212 A4 =440 Hz A5 =880 Hz

standaard tuning

v

Frequentie vs toonhoogte
toon 0 1 2 3 4 5 6 7 8 9

@ ge lu|d . py C 16,35 32,7 65,4 1308 2616 5232 1046 2093 4186 8372

B geluid.py
from ti_hub import *

. . C# 17,32 34,64 69,29 138,55 2771 554,3 1108 2217 4434 8869
from ti_hub import *
D 18,35 36,7 73,41 146,8 293,6 587,3 1174 2349 4698 9397

sound.tone(440,1) vol=speaker("BB 1") D# 1944 3889 7778 1555 3111 6222 1244 2489 4978 9956
sleep(1.5) E 206 412 824 1648 3296 6592 1318 2637 5274 10548
vol.tone(440,1) F 2182 4365 873 1746 3492 6984 1396 2793 5587 11175
sound.note("A4",1) sleep(1 .5) F# 2312 4624 9249 1849 3699 7399 1479 2959 5919 11839
sleep(1.5) G 2449 4899 9799 1959 3919 7839 1567 3135 6271 12543
vol.note("A4",1) G# 2595 51,91 1038 2076 4153 8306 1661 3322 6644 13289
sleep(1 .5) A 275 55 110 220 440 880 1760 3520 7040 14080

A# 2913 5827 116,55 233 466,1 9323 1864 3729 7458 14917

B 3086 61,73 1234 2469 4938 987,77 1975 3951 7902 15804

www.wil-destem.nl www.wil-destem.be
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Geluid

f:44().2% O 2| 3] 5
CIDIE/F|IG|IA|B|C|DIE|F G|A|B

e

B Cnoot D tiid 1 .
7 DAGEN LANG B | 3 muziek.py
Bots g 1 . . *

e : o _asw0] o125 |from ti_system import
A 7 / 2 3 523.251  o.125 |fromti_hub import *
é“%’f{a_'s_’jff;‘_;"z;'s':':‘_.-ﬁ? === == ==rasi===-c=i=—zii 3 5 587.33 0.125
Mé“=:‘ el B R B s s S ."A‘A]” P atg i e g ! A e 0.25 n00t=recall_liSt("nOOt")
I 3 5 7 659.255  0.25 [tijd=recall_list("tijd")
é‘:g',{f_::,;,:-,m ettt 6 8 698.456  0.125
222 = s |

7 5 587.33 0.125 & " "
L5 — e e e R e T ‘ VOl—Speakel’( BB1 )
éf e e T et = 8 7 659.255 0.5
Dt T e o P S 3 = 9 = . . -

it e = N 202 OZ‘;‘;ij g:ii for i in range(len(noot)):
I L Efeaie . T eaT A eae . a Fl ' : ‘ VOl'tone(nOOt[i]sZ*tijd[i])
Tt IR et e | ] 11 5 587.33 0.0625 sleep(2*tid]i])

12 3 523.251 0.0625 Pl<"

13 2 493.883  0.125

14 3 523.251 0.25

15 0 440.  0.185

16 -2 391.995  0.185

b1
www.wil-destem.nl www.wil-destem.be |8 —440-2 12
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STEM PROJECTEN
Geluid

2 O]l 21| 3|5
CI/IDIE|F|IGIA|B|IC|DIE|F|G|AI|B

E

=

f=440-2

B Cnoot D tiid 1 3 muziek.py

1 ol  440] o0.125 |fromti_system import *
2 3 523.251  o.125 |fromti_hub import *
3 5 587.33  0.125
4 7 659.255  0.25 |noot=recall_list("noot")
> 7 659.255  0.25 (tijd=recall_list("tijd")

b 6 8 698.456  0.125
7 5 587.33 0.125 VO[=Speaker("BB 1'-)
8 7 659.255 0.5
::) '202 0'(:;472;: g:i for i in range(len(noot)):

' : vol.tone(noot[i],2*tijd[i])
11 5 587.33 0.0625 sleep(2*tiid[i])
12 3 523.251 0.0625
13 2 493.883  0.125
14 3 523.251 0.25
15 0  440. 0.185
16 -2 391.995  0.185 .
- 5 .
www.wil-destem.nl www.wil-destem.be 2440,212.
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STEM PROJECTEN

Pet Car Alarm

Onderzoek de wetenschap achter het broeikaseffect en gebruik
wiskunde, programmeren en engineering voor het bouwen van
een smart warmte auto-alarm.

4
@ alarm.py %
from ti_hub import *
from ti_draw import * / ~
s

temp=temperature("IN 1")
mag=magnetic("IN 3")
led=led("BB 1) ———
vol=speaker("OUT 1")

®

www.tistemprojects.com

Conversie Farenheit < Celcius!

Estimated Vehicle Interior Air Temperature v. Elapsed Time

Outside Air Temperature (F)
Elapsed time
70 75 80 85 90 95
0 minutes 70 75 80 85 90 95 5
10 minutes 89 | 94 | 99 [ 104 | 109 [ 114 | &
20 minutes 99 104 | 109 114 119 124 )i
30 minutes 104 | 109 | 114 119 | 124 | 129 §
40 minutes 108 | 113 118 123 128 133 §,
50 minutes M 116 121 126 131 136 i
60 minutes 113 | 118 | 123 | 128 | 133 | 138 =
> 1 hour 115 120 | 125 130 135 140

Courtesy Jan Null, CCM; D:

of

Sanf

isco State Universil
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STEM PROJECTEN

Pet Car Alarm

Onderzoek de wetenschap achter het broeikaseffect en gebruik
wiskunde, programmeren en engineering voor het bouwen van
een smart warmte auto-alarm.

4
@ alarm.py %
from ti_hub import *

from ti_draw import * / ~
il

temp=temperature("IN 1")
mag=magnetic("IN 3")
led=led("BB 1) ———
vol=speaker("OUT 1")

®

while get_key() != "esc"
clear()
t=round(temp.measurement(),1)
m=mag.measurement()

www.tistemprojects.com

Conversie Farenheit < Celcius!

Estimated Vehicle Interior Air Temperature v. Elapsed Time

Outside Air Temperature (F)
Elapsed time
70 75 80 85 90 95
0 minutes 70 75 80 85 90 95 5
10 minutes 89 | 94 | 99 [ 104 | 109 [ 114 | &
20 minutes 99 104 | 109 114 119 124 )i
30 minutes 104 | 109 | 114 119 | 124 | 129 §
40 minutes 108 | 113 118 123 128 133 §,
50 minutes M 116 121 126 131 136 i
60 minutes 113 | 118 | 123 | 128 | 133 | 138 =
> 1 hour 115 120 | 125 130 135 140

Courtesy Jan Null, CCM; D:

of

Sanf

isco State Universil
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Conversie Farenheit < Celcius!

STEM PROJECTEN

Estimated Vehicle Interior Air Temperature v. Elapsed Time

Pet Car Alarm

Onderzoek de wetenschap achter het broeikaseffect en gebruik

wiskunde, programmeren en engineering voor het bouwen van

Outside Air Temperature (F)
Elapsed time
70 75 80 85 90 95
0 minutes 70 75 80 85 90 95 5
10 minutes 89 | 94 | 99 [ 104 | 109 [ 114 | &
20 minutes 99 104 | 109 114 119 124 )i
30 minutes 104 | 109 | 114 119 | 124 | 129 §
40 minutes 108 | 113 118 123 128 133 §,
50 minutes 11 116 121 126 131 136 i
60 minutes 113 | 118 | 123 | 128 | 133 | 138 =

een smart warmte auto-alarm.

> 1 hour

115

120 | 125 | 130 | 135

140

Courtesy Jan Null,

3
@ alarm.py @
from ti_hub import * set_color(0,0,255)

CCM; D

set_color(0,0,0)
temp=temperature("IN 1") draw_text(50,120,"Temperature inside car = {}".format®t)) —— |
mag=magnetic("IN 3")

led=led("BB 1") —— if m<100:

from ti_draw import * / - draw_text(50,80,"HEATH CAR ALARM")

vol=speaker("OUT 1") draw_text(50,100,"Baby in car")

of

SanF

HEATH CAR ALARM
Baby in car
Temperature inside car = 23.7

No problems detected

isco State Universil

Running...

else:
draw_text(50,100,"Baby not in car")

if t>30 and m<100:
set_color(255,0,0)
draw_text(50,140,"Waming! Baby in heat distress")

led.blink(10,1)
vol.tone(440,1)
sleep(0.5)
vol.tone(880,0.5)
while get_key() != "esc" sleep(0.5)

clear() else:

t=round(temp.measurement(),1) set_color(0,100,0)

m=mag.measurement() draw_text(50,140,"No problems detected")

www.tistemprojects.com
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STEM PROJECTEN

Conversie Farenheit < Celcius!

Estimated Vehicle Interior Air Temperature v. Elapsed Time

Pet Car Alarm

Onderzoek de wetenschap achter het broeikaseffect en gebruik

wiskunde, programmeren en engineering voor het bouwen van

een smart warmte auto-alarm.

Outside Air Temperature (F)
Elapsed time
70 75 80 85 90 95
0 minutes 70 75 80 85 90 95 5
10 minutes 89 | 94 | 99 [ 104 | 109 [ 114 | &
20 minutes 99 104 | 109 114 119 124 )i
30 minutes 104 | 109 | 114 | 119 | 124 | 129 §
40 minutes 108 | 113 118 123 128 133 §,
50 minutes 11 116 121 126 131 136 i
60 minutes 13 | 118 | 123 | 128 | 133 | 138 =
> 1 hour 115 120 | 125 130 135 140
Courtesy Jan Null, CCM; D: of SanF isco State Universi

3
@ alarm.py @
from ti_hub import * set_color(0,0,255)

from ti_draw import * / - draw_text(50,80,"HEATH CAR ALARM")

set_color(0,0,0)
temp=temperature("IN 1") draw_text(50,120,"Temperature inside car = {}".format(t))
mag=magnetic("IN 3")

led=led("BB 1) ——— if m<100:
vol=speaker("OUT 1") draw_text(50,100,"Baby in car")

Running...

HEATH CAR ALARM
Baby in car

Temperature inside car = 23.7
No problems detected

draw_text(50,100,"Baby not in car")
if t>30 and m<100: \
set_color(255,0,0)

draw_text(50,140,"Waming! Baby in heat distress")

else

HEATH CAR ALARM
Baby in car

Temperature inside car = 32.1
Warning! Baby in heat distress

led.blink(10,1)
vol.tone(440,1)
sleep(0.5)
vol.tone(880,0.5)
while get_key() != "esc" sleep(0.5)

clear() else:

t=round(temp.measurement(),1) set_color(0,100,0)

m=mag.measurement() draw_text(50,140,"No problems detected")

www.tistemprojects.com
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Conversie Farenheit < Celcius!

Estimated Vehicle Interior Air Temperature v. Elapsed Time

Pet Car Alarm

Onderzoek de wetenschap achter het broeikaseffect en gebruik

wiskunde, programmeren en engineering voor het bouwen van

Outside Air Temperature (F)
Elapsed time
70 75 80 85 90 95
0 minutes 70 75 80 85 90 95 5
10 minutes 89 | 94 | 99 [ 104 | 109 [ 114 | &
20 minutes 99 104 | 109 114 119 124 )i
30 minutes 104 | 109 | 114 119 | 124 | 129 §
40 minutes 108 | 113 118 123 128 133 §,
50 minutes 11 116 121 126 131 136 i
60 minutes 113 | 118 | 123 | 128 | 133 | 138 =
> 1 hour 115 120 | 125 130 135 140

een smart warmte auto-alarm.

3
@ alarm.py @
from ti_hub import * set_color(0,0,255)

from ti_draw import * / - draw_text(50,80,"HEATH CAR ALARM")

set_color(0,0,0)
temp=temperature("IN 1") draw_text(50,120,"Temperature inside car = {}".format(t))

mag=magnetic("IN 3")

led=led("BB 1) ——— if m<100:
vol=speaker("OUT 1") draw_text(50,100,"Baby in car")
else:

draw_text(50,100,"Baby not in car")

if t>30 and m<100:
set_color(255,0,0)
draw_text(50,140,"Warning! Baby in heat distress") —_— |

led.blink(10,1)
vol.tone(440,1)
sleep(0.5)
vol.tone(880,0.5)
while get_key() != "esc" sleep(0.5)

clear() else:

t=round(temp.measurement(),1) set_color(0,100,0)

m=mag.measurement() draw_text(50,140,"No problems detected")

\

Courtesy Jan Null, CCM; D:

of

isco State Universil

Running...

HEATH CAR ALARM
Baby in car

Temperature inside car = 23.7
No problems detected

Running...

HEATH CAR ALARM
Baby in car

Temperature inside car = 32.1
[—— Warming! Baby in heat distress

Running...

 —

www.tistemprojects.com

HEATH CAR ALARM
Baby not in car

Temperature inside car = 28.4
No problems detected
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OOP met Python

Wiskundige objecten

Everthing is
an object P
in Python

e >>>n=193

>>>type(n)
<class 'int'>
>>>r=1.93
>>>type(r)
<class 'float">

>>>|st=[1,2,3]
>>>type(lst)
<class 'list'>
>>>|st.append(4)

>>>|st

[1,2,3,4]

>>>email="k-stulens@ti.com"
>>>type(email)

<class 'str'>

>>>email.upper()
'K-STULENS@TI.COM'



OOP met Python oticct @

Wiskundige objecten in Python

° >>>n:193

>>>type(n)
_ - - ; <class 'int'">
BB *cirele. iy class = User Defined Object o>>req O3
from math import* >>>type(r)
. H : .
from tl_draw |mp0rt <c laSS lﬂoatl >
class Circle:
def __init__(self,rad=10,xcoord=100,ycoord=100):
self.rad=rad =[1.2
self.xcoord=xcoord — CEigenschappen ’ z z :St e[ (1[ ;{;3]
self.ycoord=ycoord yP sl
<class 'list'>
def _str_ (self): >>>|st.append(4)
return 'Circle with radius {} and center point ({}.{})'.format(self.rad,self.xcoord, self.ycoord) >>>|st
1,2,3,4
def getArea(self): R [ ]
return pi*seff.rad**2
def getCircumference(self): e >>>email="k-stulens@ti.com"

> —> Methoden

return 2*pi*self.rad >>>type(email)

<class 'str'>
>>>email.upper(
'K-STULENS@TI.COM'

def getCircle(self):
draw_circle(self.xcoord,self.ycoord,self.rad) y,




OOP met Python

Wiskundige objecten

& *circle.py

2 Python Shell

Everthing i
an object
in Python

e

from math import*
from ti_draw import *

class Circle:
def __init__(self,rad=10,xcoord=100,ycoord=100):
self.rad=rad
self.xcoord=xcoord
self.ycoord=ycoord

def __str__(seff):
return 'Circle with radius {} and center point ({}.{})'.format(self.rad,self.xcoord, self.ycoord)

def getArea(self):
return pi*seff.rad**2

def getCircumference(self):
return 2*pi*self.rad

def getCircle(self):
draw_circle(self.xcoord,self.ycoord,self.rad)

>>>#Running circle.py
>>>from circle import *
>>>c=Circle(25,100,150)
>>>c.rad

25

>>>c.xcoord

100

>>>c.ycoord

150

>>>c.getArea()
1963.495408493621
>>>c.getCircumference()
157.0796326794897
>>>
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from math import*
from ti_draw import *

class Circle:
def __init__(self,rad=10,xcoord=100,ycoord=100):
self.rad=rad
self.xcoord=xcoord
self.ycoord=ycoord

def __str__(seff):
return 'Circle with radius {} and center point ({}.{})'.format(self.rad,self.xcoord, self.ycoord)

def getArea(self):
return pi*seff.rad**2

def getCircumference(self):
return 2*pi*self.rad

def getCircle(self):
draw_circle(self.xcoord,self.ycoord,self.rad)

>>>#Running circle.py
>>>from circle import *
>>>c=Circle(25,100,150)
>>>c.rad

25

>>>c.xcoord

100

>>>c.ycoord

150

>>>c.getArea()
1963.495408493621
>>>c.getCircumference()
157.0796326794897

>>>

>>>print(c)

Circle with radius 25 and center point (100,150)
>>>



OOP met Python

Wiskundige objecten
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from math import*
from ti_draw import *

class Circle:
def __init__(self,rad=10,xcoord=100,ycoord=100):
self.rad=rad
self.xcoord=xcoord
self.ycoord=ycoord

def __str__ (self):

return 'Circle with radius {} and center point ({}.{})'.format(self.rad,self.xcoord, self.ycoord)

def getArea(self):
return pi*seff.rad**2

def getCircumference(self):
return 2*pi*self.rad

def getCircle(self):
draw_circle(self.xcoord,self.ycoord,self.rad)

‘

O

Everthing i
an object
in Python

& Python Shell

-

>>>#Running circle.py
>>>from circle import *
>>>c=Circle(25,100,150)
>>>c.rad

25

>>>c.xcoord

100

>>>c.ycoord

150

>>>c.getArea()
1963.495408493621
>>>c.getCircumference()
157.0796326794897

>>>

>>>print(c)

Circle with radius 25 and center point (100,150)
>>>

>>>c.getCircle()

>>>



Everthing is
OOP mEt PYthOn .an oLjecf ﬁ
Output (virtual) objecten in Python

from ti_draw import *
from ti_image import * s
from time import * leds []

:Iv,rt; =fr gett_slgrzep_dim(()ﬁ ) for nin range(3):
ub_front=load_image("front_view" ' )
front_x = w/2 - hub_%ront.w/Z leds.append (led( BB'+ Str(n+1)))

front_y = h/2 — hub_front.h/2
inss e while not escape():
class ledl): H .
def __init__(self,port): for aled in leds:

self.img = load_image("led_t") aled.on()
self.dx = 82 sleep_ms(zso)

self.x_off = 68
riai il aled. off()

self.x = seff.x_off sleep_ms(250)
elif port == "BB 2":

self.x = seff.x_off+ self.dx
elif port == "BB 3" BREADBOARD (e€)

self.x = seff.x_off+ 2*self.dx PWR 123456788910
self.y =160
self.img.show_image(self.x,self.y) _
hub_front.show_image(0,0) 1141t iTY

Running...

def on (self):
self.img.show_image(self.x,self.y)
hub_front.show_image(front_x,0)
set_color(255,0,150)
fill_rect(self.x+3,self.y+5,13,20)
fill_circle(self.x+9,self.y+6,6)

def off (self):
self.img.show_image(self.x,self.y)
hub_front.show_image(front_x,0)
hub_front.show_image(front_x,0)
self.img.show_image(self.x,self.y)
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STEAM Projecten

Eigenaardige linaire kronkels

-k s

(x1,7)
T = a composition of a translation, rotation and a dilation
(0,0) (1,0)
= e T: Lx] o | X1 %0 Yoy [i'(]+ Xo
GENERATOR Yy 1_y 0 xl_xo Y 1
STEP 1 # Fractal LinearTransformation based on segment [p1,p2]

def transform(x,y,p1,p2):
a=p2[0]-p1[0] ; b=p2[1]-p1[1] ; e=p1[0] ; f=p1[1]
return [a*x-b*y+e,b*x+a*y+f]

STEP 2

KOCH CURVE



STEAM Projecten

Eigenaardige linaire kronkels

T:|X| = |a@ =b||x|+|€
b a

T = a composition of a translation, rotation and a dilation

/ BASE

STEP O

GENERATOR

STEP 1

STEP 2

KOCH CURVE

(x1,7)

(0,0) (1,0)

T:1X| » X7 X0 Yo Vi||x|+[%o

YiVo Xi7 %, Y1

# Fractal LinearTransformation based on segment [p1,p2]
def transform(x,y,p1,p2):
a=p2[0]-p1[0] ; b=p2[1]-p1[1] ; e=p1[0] ; f=p1[1]
return [a*x-b*y+e,b*x+a*y+f]

# Fractal Points on segment [p1,p2]
def genpoints(p1,p2):
points=(]
for i in range(0,u):
yield transform(xg([i],yg[i].p1,p2)



ST EA IVI P rOJ ecte N # Fractal LinearTransformation based on segment [p1,p2] # Fractal Points on segment [p1,p2]
def genpoints(p1,p2):

def transform(x,y,p1,p2): :
a=p2[0]-p1[0] ; b=p2[1]-p1[1] ; e=p1[0] ; f=p1[1] points=(]

Eigenaardige linaire kronkels rehm [atx-byse. sty el wanstormGiallyall.p1.52

# Generate Fractal
v=len(xb)

for jinrange (v—-1):
set_color(178,0,255)
pb=[xb[j],yb[]]] ; pe=[xb[j+1],yb[j+1]]

# Draw Base — Generation 0
if gen==0:
draw_segment(pb[0],pb[1],pe[0],pe[1])

# Define Fractal Generation
elif gen>=1:
fracgen=[[genpoints(pb,pe)]]
for gin range(O,gen-1)J
fracgen.append([])
for k in range(0,(u—1)**qg):
pe=next(fracgen[0][k])
fori in range (O,u—1):
pb=pe.copy()
pe=next(fracgen[0][k])
fracgen[1].append(genpoints(pb,pe))
fracgen.remove(fracgen[0])

# Plot Fractal
if gen>=1:
for seg in range(0,(u-1)**(gen-1)):
np=[]
for i in range(0,u):
np.append(next(fracgen[0][seg]))
for j in range(0,u-1):
draw_segment(np[j][0].np[j][1].np[i+1][0],np[i+1][1])



STEAM Projecten

Eigenaardige linaire kronkels

# Generate Fractal
v=len(xb)

for jinrange (v—-1):
set_color(178,0,255)
pb=[xb[j],yb[]]] ; pe=[xb[j+1],yb[j+1]]

# Draw Base — Generation 0
if gen==0:
draw_segment(pb[0],pb[1],pe[0],pe[1])

# Define Fractal Generation
elif gen>=1:
fracgen=[[genpoints(pb,pe)]]
for gin range(O,gen-1)J
fracgen.append([])
for k in range(0,(u—1)**qg):
pe=next(fracgen[0][k])
fori in range (O,u—1):
pb=pe.copy()
pe=next(fracgen[0][k])
fracgen[1].append(genpoints(pb,pe))
fracgen.remove(fracgen[0])

# Plot Fractal
if gen>=1:
for seg in range(0,(u-1)**(gen-1)):
np=[]
for i in range(0,u):
np.append(next(fracgen[0][seg]))
for j in range(0,u-1):
draw_segment(np[j][0].np[j][1].np[i+1][0],np[i+1][1])

# Fractal LinearTransformation based on segment [p1,p2]
def transform(x,y,p1,p2):
a=p2[0]-p1[0] ; b=p2[1]-p1[1] ; e=p1[0] ; f=p1[1]
return [a*x-b*y+e,b*x+a*y+f]

FracDes

<12 Sail s>

Reset /\ # Points
5.

Select A

> <

Finished

F|

# Segments = 8192 Generation 6

# Fractal Points on segment [p1,p2]
def genpoints(p1,p2):
points=[]
foriin range(0,u):
yield transform(xg([i],yg[i],p1,p2)




ST EA IVI P rOJ ecte N # Fractal LinearTransformation based on segment [p1,p2] # Fractal Points on segment [p1,p2]
def transform(x,y,p1,p2): def genpoints(p1,p2):

. . . . a=p2(0]-p1[0] ; b=p2[1]-p1[1] ; e=p1[0] ; f=p1[1] ;>°if,“,s=ll -
*yrm * or i in range(0,u):
Eigenaardige linaire kronkels return [a*x-bry+e,brx+aty+] O il

# Generate Fractal
v=len(xb)

for jinrange (v—-1):
set_color(178,0,255) FracDes 1.4 |15 FracDes rap [I] X
pb=[xb{il,yblil] : pe=[xb{i+11yb[i+1]] KEIRE

< > < > < >

# Draw Base — Generation 0 Reset # Pf;i"fs Reset # P(gints
if gen==0:

draw_segment(pb[0],pb[1],pe[0],pe[1])

Siilid

SR <12
# Define Fractal Generation 100.% 100.%
elif gen>=1 S i I S
fracgen=[[genpoints(pb,pe)]] G P
for gin range(O,gen-1)J A
fracgen.append([]) i o Rt

for k in range(0,(u—1)**qg):
pe=next(fracgen[0][k])
fori in range (O,u—1):

pb=pe.copy()

pe-ne(racgenill)
fracgen[1].append(genpoints(pb,pe))

fracgen.remove(fracgen[0]) -

FAVAN

# Plot Fractal
if gen>=1:
for seg in range(0,(u-1)**(gen-1)):
np=[]
for i in range(0,u):
np.append(next(fracgen[0][seq])) 3‘3{‘6

for j in range(0,u-1):
draw_segment(np[j] [Ol,np[j][1].np[i+1][0],np[i+1][1 ) # Segments = 8192 Generation 6 # Segments = 9375 Generation S




ST EA IVI P rOJ ecte N # Fractal LinearTransformation based on segment [p1,p2] # Fractal Points on segment [p1,p2]
def transform(x,y,p1,p2): def genpoints(p1,p2):

. . .. a=p2(0]-p1[0] ; b=p2([1]-p1[1] ; e=p1[0] ; f=p1[1] pos 0.0
Eigenaardige linaire kronkels — wmimyassay

# Generate Fractal
v=len(xb)

for jinrange (v—-1):
set_color(178,0,255) FracDes e m FracDes rap [I] X T4 m FracDes rap [I] X

pb=[xb[il.yblil] ; pe=[xbfi+1].ybli+1]]
< .2 < 1.2 Sl i, sl o> € 1.2 < .>

# Draw Base — Generation 0 Reset # P‘;’"fs Reset # Ptg{nts Reset # Pc';l.nts
fgen—c: ' AT N

draw_segment(pb[0],pb[1],pe[0].pe[1]) - . .
# Define Fractal Generation 100.% 100.% 100.%
ellf gen>=1 o ( ...... ) ................................................................................................. ( ........................................................................................................ ( ...... ) ............................................................................................

fracgen=[[genpoints(pb,pe)]] Select { E Select Select { E

forgin range(O,gen-1)J e b = ey

fracgen.append([])

for k in range(0,(u—1)**qg):
pe=next(fracgen[0][k])
fori in range (O,u—1):

pb=pe.copy()
S gl

fracgen[1].append(genpoints(pb,pe))
fracgen.remove(fracgen[0]) et AN

F|

# Plot Fractal
if gen>=1:
for seg in range(0,(u-1)**(gen-1)):
np=[]
for i in range(0,u): 3&{
np.append(next(fracgen[0][seq]))
for j in range(0,u-1): ) _ -
draw_segment(np[j] [Ol,np[j][1].np[i+1][0],np[i+1][1 ]) # Segments = 8192 Generation 6 # Segments = 9375 Generation S # Segnyents = 15552 Generation S
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Students
deserve it!

Teaching is more than the dissemination of content

Teaching should cultivate curiosity and inquiry
Teaching should spark student imagination and creativity
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Some skills become more important because technology requires it
Some skills become less important because technology replaces it =

Some skills becomes possible because technology allows it
based on Bert Waits - 2000
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