Data sheet

Instructions: This lab report is due at the end of the lab session. We recommend i
St e s completing the Loto sheet before

Basic launchin ' procedure
Record the data displayed by the Logger Pro program during a launch in the table below.

Tabhie 1 Nat " Y-
famie 1 vata recorded by the ftware during a launch

Time GateState 41 Speed
(s) {s) (m/s)
i 0 .000000 i
|
E.Oo’—t VB o
©.0115720 1 0.011%20 2 .aan —
Lo- o \63Qay 0
Measuring the launch velocity
Table 2 f‘v‘l?d.‘-urmg the initial V?'F\.".V
Launch velocity
Trial =
{m/s)
. H.007%
l 2 4213
1 / : n.2372
4 4. 183
5 4.2 34
Complete the lines below using the above values for v, (you
can use Excel to do this). Keep 3 decimal places.
’ Average, Ty H.184 m ¢
Standard deviation 0. Yola 11 ;'15 o
Standard error O.-047%F /s
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Pradict the time of flight from the launch velocity

Calculate the time of flight, t,,, and the horizontal range, x,;. Do the proper error calculations. Consider only the

uncertainties on ¥, {i.e., assume 8 = 45° + 0°).
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L o . 001 Dw -0.05w
q-g\r-tgf o
Le - 0.00% ¢ SMca\: 38 - 0.0% MJ —
{fcol\: 0. 603 *0.0025|
3 Table 3 - Measuring the time of Qight
Time of flight
Trial ‘
(s)
: 0613413
2 o.60%5272 —
[ = 0. bl UL
Zf‘ [ 4 o.6\4272 4
y s .6l
o4 [ 0.614%30

Complete the lines below using the above vaiues for ¢ (you

can use Excel to do this). Keep 3 decimal places.
Average, lexp 0-6'3 g

Standard deviation 0 0O0% 5 v
Standard error O .00\ §
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target
ncrement by 57} 8

Calculate the hori i
rizontal distance, Xprediction. Where the target should be placed to be hit by the projectile (no need

Attempt 1o hit
for error propagation calculation)
60°
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hance to get half the points back in the Questons section.
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Cancarvation of anaron
Conservation of energy

Estimate the maximum height of the ball compared to the launching point

53"‘*. con \ Crn

the launch velocity (no uncertainty) and measure the mass of the ball.

Questions
Basic taunching procedure

Use the data you got to explain how the program calculates the initial speed. Note that the distance between the
two photogates is S cm.

w
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Measuring the launch velocity

For practical reasom,wemeasuredmelaund\speedat9=45°. Theoretically, it would havebeen better to do
thiSpartatanothefargle.Whatisthatangle,9=0°ot8=90°?keweover0tunderestlmtmgthelaunch

velocity when we use 8 = 45°. Explain.
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percentage difference for the fiight time with your prediction (the calculated one). Calculate the
£
%diff = :“' +_t“" x 100, . 0.66%-0'6L3 | x oo
cal texE ol L6 = -~ A
and discuss 2 — 10 - 60%0:6%)
' 1 =1.LR7.
T\r-ﬂ
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Attempt to hit a target

) . jon and up to half
if you got a zero for this challenge, can you explain what did not work? Give a good explanation get up

the points back.
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if we had access to a hollow steel ball (same size, same surface but lighter), how high would that new bali go
compared to the one used for this experiment? Explain. Assume that both balls would have the same initial speed.
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