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PhysicsLab-001

Analyzing the Accelerating Motion with a Spark Timer

Example
Time 7 [s] 0] 0.100| 0.200| 0.300| 0.400| 0.500| 0.600] 0.700] 0.800 0.900
Teplacentonit x  [x10:m]| O | 235 | 625 | 1165 | 1860 | 27.15 | 3724 | 48.85 | 6195 | 7665
Displacement per 0.100 s Ax [x102m] | 2.35 3.90 540 6.95 8.55 10.08 | 11.61 | 13.10 | 14.70
Average velocity v [x10zm/s] | 23.5 za\gg’) 54.0 69.5 85.5 1009 | 116.1 | 131.0 | 147.0
S ————— t{ [ |005 [015 |025 |035 |045 |055 |065 |075 |085
@ Condition: NO WEi(}h't‘
Time t [s] 0 0.\ Ol | 0.3 0.4 | 0.5 0.b| o 08 0‘7 {‘D_
Displacement x x10zml| ~ O '2:‘50 5&"0 /3,?@ i‘(—,% 52_/?{-) y/, 5_1/;?” % 7,20 2),07 6 54
Displacement per 0.100 s Ax [x102m] 21 0o 3‘30 016 S0 40,00 ?l o/l 00 /2,%0 /—”/00? /8%0 _
Average velocity v [x 102 m/s] »570 gi 0 f/t 0 ,{f;{) Jily‘,_o 9;4,0 //&,0 /' 2¢, 0 /3&}0 S
Time at central point ¢ [s] 0-05 | 05 | 02| Qi3r] o4t |oss 065 |75 | D, &5 &, -
@ Condition: ?3 W‘eia’ht‘
Time t v[s] 0 O\ Oz | 0.3 o4 0.5 O b OoJ1 | O.% O‘C‘
Displacement (%) Ixi10:m]| D («30] %20 [\ & 80| / ¢edo| 22,20 37 30| &/1§0| H,00] 69,9
Displacement per 0.100s  Ax x102ml | 1.30]3.00 ] 450 ] & 90| T.50] §.10 .6 |12 1 13.9 (5R3
Average velocity v [x 102 m/s] 12 0| %0.0 | 450 | §0.0 N5:0 [ Q1.0 | 10b.0 | (210 \39.0 1580 -
Time at central point ¢ ] Jows [0S (o025 |05 o048 o585 [oks |05 [0.85 095
¢ P angle / No weighe.
Time £ Ls] 0 Ol | 0s2] 03| 04)] 0510 [ 0N ] ol |09 |/0 ,
Displacement x kil 0D | /0| 3,90 Dtoli2,00]/75 60| 2445|3270 Gf60| '$f 00|61 T0
Displacement per 0.100 s Ax [x102m] | 4o | 23590 |3.50 4£bo | 5. 6\"[0 "]_%0 %¥.90| |0o.0O 10.90
Average velocity v [x 102 m/s] 4.0 | 259 25.0 46 0 |56-0 |60 7%.0 | g4.0 [lo0v0 | (d9.0
Time at central point t [s] 005 | 0.5 [0.25]1 0351045 |0.55]0.65 [N | Oes | o q 5
@ Condition: lOWQV o‘“ﬁ'{{ / 3 wei?"‘t'
Time t [s] 0 J,1[ 0203 |04] 080k |oN]0O.¥Y]|0O0.
Displacement x [x102ml| ' ’ (30 | 3,90 9 4o | /2420] (8120 28,20 23,46 %ﬁi)‘o §5 .90
Displacement per 0.100 s Ax [x102m] | | 3p| 2.50 | 3. bo 4.,%9 | 5,99 .o [}.30 q.60 | \ono
Average velocity v [x 102 m/s] (3.0 25 0O ?5\0 4—8\0 60\0 Mo | §3.0 ko | (0O
Time at central point b4 [s] QW v | 025 | 035 | 045 [o.ST | v.bE [ONS 0,38
Condition:
Time t [s]
Displacement x [x 102 m]
Displacement per 0.100 s Ax [x102m]
Average velocity v [x 102 m/s]
Time at central point t [s]
Keio Acaderny of New York
9/26/2018 By Tohet Moritani
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Result Table

weight angle@ acceleration
experiment1 no 28° (154.0-0)/(0.95-0)=1 62&1’52
experiment2 3 weight 28° (153.0-0)/(0.95-0)=1 61;52152
experiment3 no 23° (109.0-0)/(0.95-0)=11 5_}%’82
experiment4 3 weight 25" (107.0-0)/(0.85-0)=1 2533‘/82

Summary of Results

The acceleration of the carriage does not correlate with mass, but the slope correlates.
The v-t graph is also a straight line, and it can be said that the car motion was a linear

motion with constant acceleration. Although there were errors in theoretical value, the

conclusion was almost as hypothesized.

Discussion

| experimented with the change in acceleration when measured with a car with and
without added weights, and changed the rail slope. From the graph, it is considered that
the more the angle of the slope becomes steeper, the higher the acceleration. The
results were similar with and without a weight, therefore mass was not related to the
acceleration.

Opinion

Since it was the first experiment in 11th grade, accurate data measurement and
effective figures were still unfamiliar and difficult. It was a good opportunity to review
what | learned in class in front of the actual examples. | thought that physics would not
only solve the problem, but deepen understanding by actually experimenting. | was
surprised that the mass is not related to acceleration.



