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PhysicsLab-001 Analyzing the Accelerating Motion with a Spark Timer

Example
Time / [s] 0 0.100| 0.200| 0.300| 0.400| 0.500| 0.600| 0.700( 0.800 0.900
Displacement X [x 102 m] 0 2:35 6.25 | 1165 | 1860 | 27.15 | 37.24 | 48.85 | 61.95 | 76.65
Displacement per 0.100 s Ax [x10:m] | 2.35 3.90 | 540 6.95 8.55 10.09 | 11.61 | 13.10 | 14.70
Average velocity v Ix 100 m/i] | 23.5 39.0 ) 54.0 69.5 85.5 100.9 | 116.1 | 131.0 | 147.0
Time at central point ! [s] 0.05 | 0.15 0.25 0.35 0.45 0.55 0.65 0.75 0.85

_ 1yfo—30.0 [y l(

Condition: 19 = //\6 d /VU U’Q‘ljﬂrf (55[0;) 7 HE - 005 = ;0 ’ /‘ Y2 “/52]
Time t [sl ) 0100} powe| O.30s| §ved| o.Leo| p 6w 0.7w| 0w O Few
Displacement x [x 107 m] D 3.0 v.x e 20.7 EYA Yl 39.8 | so 9 §2.8 | 9f 2
Displacement peyr 0.100 = Ax [x102m] | 3.0 Y.s o9 9.3 &7 J0- | i ¥ [J‘? [
Average velocity v [x 10% m/s] 0.0 5/5“0 3‘1_ 0 93.0 §9.0 | /8l 0 JL¥0 }J,?_D Juo
Time at central point ¢ s} AR NAY 023 | 035 | p b | 5 5F 065 | 678 | &L

o= BEE .

Condition: [9 = //‘ 6 Y 750} U Ji} é[-‘f ( T W}) = /jz;";\f"y - ;_J:-O % - (; /\ $f,r/_}_ff
Time 4 [s] 0 0490 | p.200 | p 300 | g ¥ | gxee | Héoe | 0. Qov | o.&m | 2. F00
Displacement X [x 10 m] bo) RN ?\2 Y o2 2 S| a3 | IXT | 696
Displacement per 0.100 s Ax  [x 102 m] /¥ B2 &6 5.2 D& ¢ 3 Jo& | Y/ ?
Average velocity v [x 107 m/s] (Yoo | 310 Gp.0 | g2.0 VE 0 g3.0 | jod o| 12%0| 1250
Time at central point ! [s] swS| s8] 028 | gL o] pss| peL| 090 | G0

Deo-(0:0 _ Dkbire ]
5 3 Condition: g= 062° No we ;{‘;Z‘ r ($Pg) - p)'irw/;vf  “okp bR “/517
Time ¢ [s] 0 D[ 0.209 | 5 30| 0 Yiso| oS0 | Qbeoo | b0 | O.Fou 0.900
Displacement x [x 10 m] 0 /o o £k g2 [3\6 fd | dRE 3/. € 2 ol
Displacement per 0.100 s Ax x1o:ml | /o L5 2. F 3.6 ‘Ys I52 6.0 £ 4 7.6
Average velocity v [x 102 mls] 0.0 Jp0 | 280| 26-0 Yfo | 120 goo | 44.0 .0
Time at central point t [s) e 0X| psy OAF O35 | o B | o858 O 278 | o &8
% bk O— 0 o

SL Condition: él = |7‘ 6)' ° 7‘5 0} M?Ll‘f (‘% 5_5[0(79') ax jﬁf*b’f{l’f - E:JTO-% - @/__it/fj
Time £ [s) 0 gdov | 020 | p 3o | pfw | ptwe | gboe | p e | Ofwe | OFer
Displacement x [x 102 m) 0 L i .0 g & Y. b 203 2.4 | e E2E
Displacement per 0.100 = Ax [x 10?2 m] it 2.0 QL? 25 U & .9 P 7.5 7@
Average velocity v [x 102 m/s] iloo | 2000 | 29.0 350 Ygo 0.0 | ghoo| S50 | £Y .0
Time at central point i [s] o 05| p- Ay O 25 0.3 0‘\ i ﬂ‘fl 065 | o085 OFC

Condition!
Time ¢ [s]
Displacement x [x 102 m]
Displacement per 0.100 = Ax [x10?m]
Average velocity 7 Ix 10% m/s]
Time at central point t [s]

Keio '?‘(md&ml; .)f New York

972672018 By Toher Muittan
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Summary of results

Experiment Anglef Mass(gram) Acceleration
No.1 11.6° (540) 1.42m/s?
No.2 11.6° 750+(540) 1.56m/s’
No.3 7.62° (540) 0.82m/s?
No.4 7.62° 750+(540) 0.91m/s?
7
Discussion

As shown in data 1, the acceleration rates of experiment No.1 and No. 2 are close and No. 3
and No. 4 are also close even the weight of the cart is different-because we added weights to
cart to change the weight. From this results, the acceleration rates of the cart do not depend on
its weight. But when we changed the angle of slope, the acceleration changed widely.

And as shown in graph 2, slope of No.4 is bigger than slope of No.3 which has no weight.
Therefore, the weight of the cart affects its average velocity. :
Opinion

| was very surprised because | thought change of the weight of cart affects the acceleration.
And | learned the acceleration is bigger when the angle of the slope is big.



