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Task L1

Acceleration due to gravity measurement

4.1 Measurement task

1) To measure acceleration due to gravity for Prague.
2) To plot a graph of the dependence of Toq and o, on the lens position.
3) To evaluate combined uncertainty of the measurement.

4.2 The list of used apparatus

- Reversion pendulum with lens and three-side prism

- Electric swing counter with stopwatch

- Metre (to measure distance L)

4.3 Measured values

Distance L between two blades on pendulum:

L =0,598 £ 0,001 m

Table of measured values:

Shift of lans et Bexdutiin e Position of pendulum o
B 100%as [3] 1000y [5]
0 77,10 76,02
1 77,15 76,24
2 77,21 76,55
3 77,26 76,73
3 77,32 76,94
5 77,36 77,21
6 77,42 77.44

In case of 6 mm shift we got almost the same values both for bottom and upper position. That’s why

we measure 500 oscillation for this position.

: Position of pendulum
Shift of le:{ns mzln] pendulum Rotam e
500% s [3] 500%To, 3]
6 387,06 386,87
T 0,77412 0,77374




4.4 Computations

Average time T for one oscillation.
- Top = time of one oscillation in bottom position.
- Tou = time of one oscillation in upper position.

+
f—'i-"v?f“—“ = 0,77393 [s]

T =

Combined uncertainty of one oscillation period time:

Uncertainty of determination of osciallation time 7,:

um (zo) = J(T‘”’ =)+ (ou — ) _ 0,00019 [s]

Fs

Uncertainty of stopwatch:
0,01

usw (to) = 22 = 0,00001154 [s]

V3

So the combined uncertainty of one oscillation period time:

uc(70) = (um (T0))? + (ugy (10))? = 0,00019035 [s]

Uncertainty of distance between two blades on reverse pendulum:

@ =221~ 0,000577 [m]
u =—=0, m
V3

Acceleration due to gravity - unccorected value:
L 5
g= - 9,85366 [m -57¢]
0
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Acceleration due to gravity — corrected value:

To =0,7736 [s]  (for @ = 5°)
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4.5 Graphs

Time of Graph of the dependence of 1, and t,, on the lens position.
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Graph 1 - The dependence of o, and 1o, on the lens position.

4.6 Results and conclusions

In this task we learned, to measure acceleration due to gravity. In our case for Prague. In next step
we measured the possible uncertainties.

Acceleration due to gravity for Prague (Prague 6, Technick4 2, 4" floor):
- for uncorrected time of oscillation g = 9,85 + 0.01 [m -572]
- for corrected time of oscillation g, = 9,86 + 0.01 [m' - s~2]

Final uncertainties of our measurement are equal to the same value:
uc(g) = uc(ge) = 0.01 [m - 572

Toble value of actelevalion due o \g};m\n'ly Lor Prﬂ‘\fjbw i3

gz 1,80373 [m: K27



