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What kind of sandwich for thecode 011010 °?

How many different sandwiches?

How many different sandwiches with cheese and without mayonnaise?

cheese

ham

tomato

red onion

mayonnaise

argula
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Consider the experiment that consists of collecting and recording information regarding the

drone's flight time, since takeoff, as well as the height at which it is.

This data will be collected by the drone at eight different times, with a regularity that depends on
the time of positioning from one record to another, as a response to a Python program, such as
the one in the figure on the side.

The program's sequence of instructions leads to the following actions:

from tello import *
temp=(]
alt=[]

tello.takeoff()

tello.down(60)
#now, from about 30 cm of the ground

for i in range(7):
t=tello.flight_time()
a=tello.height()
temp.append(t)
alt.append(a)
tello.up(20)
t=tello.flight_time()
a=tello.height()
temp.append(t)
alt.append(a)

store_list("tempos”.temp)
store_list("alturas" alt)

tello.land()
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import from the Tello module to Python;

take off;

lower 60 centimeters (to stay about 30 centimeters from the ground);
Repeat these actions seven times:

a) collect data (time — since taking off and height)
b) record the data in lists;
c) climb 20 centimeters; (except after the 6th registration)

Again, a) and b), but not c).
record the data in lists;
land on the ground;

Save the data in lists on a worksheet.
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from tello import *
temp=(]
alt=(]

tello.takeoff()

for i in range(12):
t=tello.flight_time()
a=tello.height()
temp.append(t)

tello.down(60) #agora a cerca de 30 cm do solo

Realize the flying experience with TI-Nspire technology and the Tello drone. (something like in the video)



from tello import *
temp=[]

alt=(]
tello.takeoff()

tello.down(60)

#agora a cerca de 30 cm do solo

foriin range(7):
t=tello.flight time()
a=tello.height()
temp.appendit)
alt.append(a)
tello.up(20)
t=tello.flight_time()
a=tello.height()
temp.append(t)
alt.append(a)

store_list("tempos".temp)
store_list("alturas" alt)

tello.land()

QUESTIONS

Fill in the table next to it with the data from the experiment and put it in a spreadsheet.

« What, in this context, is the meaning of the first values of each of the lists?
 How long did it take from the time the first record was made to the last record?

You may observe at least one inconsistency between these data and the instruction of the
successive 20-centimeter climb that the program defines.

» Estimate an appropriate value for the percentage of error in the records of this drone,
relative to the height, based on the data from this experiment. Please provide possible
reasons for this.

In the worksheet, add two more columns, one with the index of the record, a kind of order of the record,

but starting at 0 and ending at 5 (6 records), and another with the times, but only from the first record.

Note that this second column can be obtained from the time column by subtracting the time from the first

cell of the column (timesdiff=time-times[1]).

Times

Heights

Times

Heights

index

Timesdif
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from telle import *
temp=[]
alt=[)

tello.takeoff()

tello.down(60)
#now, from about 30 cn

for i in range(7):
t=tello.fight time()

a=tello.height()
temp.appendi(t)
alt.append(a)
tello.up(20)
t=telo-f A1
a=tello.height()
temp.append(t)
alt.append(a)

v

store_list("tempos’ temp)
store_list("alturas” alt)

tello.land()

tello.down(55)

foriin range(7):
t=tello.flight_time()
a=tello.height()
temp.append(t)
alt.append(a)
tello.up(24)

T

of the ground

» Represent each of the point clouds, (index, heights) and (timesdif, heights) and, for each, obtain
the regression line and its equation.

Consider the parameters of the respective equations, rounded to tenths, and record the information
you have obtained.

* Equation of the line for (index, heights)

Equation of the line for (timesdif, heights) r2: y =

« Explain, in context, the values of the parameters in the two regression lines, coefficient of and
independent term x

« How long does the drone take, on average, between each pair of records? Display the result in
seconds, approximate to tenths. Explain your answer!

e If 15 records were made, could the experiment be done in a room where the ceiling was 2.7 meters
from where the drone takes flight? Explain your answer!

Consider the changes to the program that you can see on the side.

* Provide a prevision for each of the regression lines seen before, considering that the percentage
of error in the heights between records is maintained and that the drone takes the same time
between the first and the last record. Explain your predictions!
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S~ In Schools

F1in Schools is an international STEM (science, technology, engineering, mathematics)
competition for school children (aged 11-19), in which groups of 3—6 students have to design
and manufacture a miniature car out of the official F1 Model Block using CAD/CAM design tools.

F1 in Schools around the World

i This map was made with Google My Maps. Cre
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Scarecrow with weather station

As part of the Living Science

Club / Programming and Robotics
Club the students created a
scarecrow to scare away birds and
equipped it with a set of weather
sensors
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ESP Weather Station server
Humidity: 25,00 94
LAY

Pressure; 74240 mb




Bolzano-Cauchy Theorem

Integrating mathematics and computer content
in the development of an algorithm and
program for solving the Bolzano Theorem

The statement of Bolzano's theorem, also known as the
Intermediate Value Theorem or the Bolzano—Cauchy theorem is as
follows: If f is a continuous function on a given interval [a,b], then
for any value d between f(a) and f(b), there exists at least one
value ¢ between a and b such that f(c) = d. But after all, what is the
meaning of this? | will try to explain what has been said here using
a small example:

d

domain of curricular autonomy



Bolzano-Cauchy Theorem

i

Conta=0

\

/ Escrever("Insira o intervalo a pesquisar )a,bl) /

Escrever("Insira o errof)

Y

Ler(erro)

y(@)yb)<0 &
((b-a)>erro)

Sim
A

p=(a+b)/2.0

conta=conta+1

Y

Y € uma funcéo
que devera ser
chamada com
parametro

oS

NAQ.

.
-

Sim
A

Y

o/

screver("Foi encontrado um zero em x= *,
utilizando ", p, * itera¢des”)

7/

Sim l
Y
| b=p | l a=p

Escrever("Né&o foi encontrado nenhum zero
neste intervalo™)

/

Y(x)= x*x-2

domain of curricular autonomy



