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Planning of actions




ssary equipment
to obtain it

First step in making every project is to
collect necessary equipment. List of
things | did need to make my
measurements, was short and simple:

- ruler;

- spirit level;

- fimer;

- something to stablize the tube;
- fube with air bubble.

| used fimer and spirit level from my
cellphone. Last things, the tube is the
most difficult to get from all of them, but
still quiet easy. | had to borrow it from
teacher and return it the next day. To
determinate the angle of inclination |
placed top of the tube higher and higher,
with help of diffrent objects.




Time

Time was the most difficult when it come
to measurment uncertainty. | measured
the time, three times each angle ( | was
measuring time on angles: 5,10,15...90).
Then | counted arithmetic mean for every
measured time. Next, to get maximum
and minium time (which | needed to
count maxium and minimum velocity) |
have added and deducted from every
arithmetic mean 0,21 second (0,2s is
average fime of human reactionl and
0,01s is due to the resolution of measuring
instrument).

Picture:https://www.dw.com/en/europeans-turn-back-clocks-for-daylight-saving-perhaps-

for-last-time/a-55389492

— . PR ™ Ve y bl T
TS AT A R AT
I e ST A
“ * ~ -y ."Q': e e T T‘.; - ‘
~ ' N o ¢ ‘ S b4
A, Nt ¥ aa ety . ﬁ {2
v ‘} oy £ ~ ;
: . S o
QA&\, W b ’» A
e #* w“ A 4

@ Ina Fasshender/AFP



Angle of inclination, which was
measured with mobile app. The
spirit level in app had a 0.1
degree measurment uncertainty
due to resolution of measuring
instrument.

Path was measured with a ruler
SO it's measurement uncertainty
was always the same: 0,2
centimeter (due to the resolution
of measuring instrument).
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After getting all of the materials that | needed, measuring path and fime | was finally able to
calculate velocity and make diagram.




O Velocity is the last thing | had to calculate. It's really
Important to have correct uncertainty, and remember
about it when looking at graph. To calculate velocity's
uncertainty | have used the least positive case method.
The formulais: ,,V,=0,5(V o Vmin) ' % Where V, stands for
velocity’s uncertainty, V. is for maoximum velocity, V .,
Is for minimum velocity. | used this method for every
made measurment.

O On the side, you can see a table comparing average
velocity to maximum and minimum. The table also is
featuring measurment uncertainty of average velocity.

O Every column beside ,,angle” (which is in degrees), is in
[cm/s].
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The ,x" axis shows angle of inclination
of the tube with air buble in degrees.

The ,,y" axis shows average speed of
the bubble inside of the tube, in
centimeter per second.
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O Now, it's obvious that the angle of inclination, of the tube, have effect on air bubble’s
velocity, on graph three is a curve. It might be suprising that on the angle about 45
degrees is the fastest. It's extremely important to remember measurement uncertainty and
fact that my particular diagram couldn’t fit in this uncertainty. Speed of the bubble grows
fast unftil about 35 degrees, then it grows slower, and slower. After about 55 degrees it
slowly decrease, fill 65 degrees. Later on, speed start decresing quiet quick.
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