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Result

Acceleration
Condition1; the slope of v-t straight graph(@ through(0,10)and (0.8,136) from Figurel
Acceleration(D=Slope of v-t graph() = AY/AX ok
(14.0-1.6)/(0.85-0.05)=1.55m/s*
Condition2; Acceleration@=Slope of v-t graph@)(From Figure 1)
=(13.7-1.2)/(0.85-0,.05)=0.56m/s’
Condition 3; Acceleration@=Slope of v-t graph@)(From Figure 1)
=(8.7-1.2)/(0.85-0.05)=0.93m/s’
Condition 4; Acceleration@=Slope of v-t graph@(From Figure 1)
=(6.2-0.9)/(0.85-0.05)=0.66m/s*
Angle(®) Weight(g) Acceleration
Rate(m/s?)
Condition 1 9.9° 500¢g 1.55
Condition 2 9.9° 750¢g 1.56
Condition 3 6.3° 500g 0.93
Condition 4 6.3° 750¢g 0.66
Discussion

When we pay attention to the v-t graph, the line of all conditions look like straight. It e
: . AR &
proved the acceleration of them is constant acceleration motion.

When we watch the conditionl and conditiénz, it did not change these acceleration
almost all, even though the mass of the cart is not same. Also, the graph-lines are parallel. It
means the angle of slope are same, so these acceleration are same. The difference of these
condition is only the mass of the cart. Therefore, the mass of the cart does not connect the change
of the acceleration.

Thus , when we watch the condition 3 and condition 4 it should prove same things.
However, my result was wrong. The acceleration of conditions 3 is 0.93m/s?, but the acceleration
of the condition is 0.66m/s*. The slope of these V-T graph is not parallel, so it is not same
acceleration. When we make the graph which we used the tapes, all condition except for the
condition 3 are straight line, but only condition 3 was little cabe. I think the reason why we make
a this mistake was the timing which wereleace the cart moved over a little, so the displacement
between 0 and 0.2 is wrong. Anyway, the acceleration must not change even though the mass of
the cart become heavier,



When we compare condition 1 and condition 3,the acceleration of the cart of condition 1
moves faster than condition 2’s. Also, when we make a comparison between condition 2 and 3,
the movement of the condition 2 is faster than another one. The difference of them is only the
slope of the tr;l(. Therefore, when the slope of the track become bigger and bigger, the
acceleration became faster. - L

Conclusion
e All tracks moves as constant acceleration motion
e The mass of the cart does not affect the acceleration of the carts
e The angle of the track affect the acceleration of the cart
— Including the angle of the track, the acceleration of the cart become faster and faster
¢ Comparing condition 3 and 4, the acceleration were not same because I mistaked
during the experience.

Opinion

I was very shocked my result was wrong because the acceleration of the condition 3 and
4 were too different. | r}oticed the small miss change the result very much. Therefore, it is very
difficult to find the fufiction at physics, so I respect the Newton more! Also, | was surprised at
the result which the mass of the carts does not affect to-change acceleration. However, I noticed
even though 10 people ride the shinkansen, the acceleration of the shinkansen does not change.
Therefore, the experimental of the physics connect to our life, so it is a bit interesting for me.
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PhysicsLab-001 Analyzing the Accelerating Motion with a Spark Timer
Example
Time 7 [«] 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 [x102m)] | 2.35 3.90 | 5.40 6.95 8.55 10.09 | 11.81 | 13.10 | 14.70
Average velocity v [x10¢m/s] | 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
Condition:
Time 4 [s]
Displacement x [x 10 m]
Displacement per 0.100 s Ax [x102m]
Average velocity v [x 102 m/s]
Time at central point 4 [s]
[90- 16
; 2. 4 i  —— ::-" i . 2
Condition: ﬁ = ¢q‘4‘j ’ ?? 7 ‘}00 q a J.85-0.05 / e /d
Time i [s] 0 2. 0.7 7.3 ) 7o b N, G
Displacement x [x 102 m] 0 (b T.7 a 5 15 6 24.49 | 92, £ 45‘ 2 4b . f/O/
Displacement per 0.100 s Ax [x102m] /16 9./ A A L3 7 79 .0 2.3 | /0
Average velocity ¢ [x 102 m/s] /b 3 ‘75 63 789 /4 e /23 | /<0
Time at central point 3 [s] N.05 | 0. (5 0295039 | p. ﬂf ; 0A5 D 7L | D gk
1871
(/] A5 B3 / (f; S
Condition: 4 0 2.9 7 77 q , A 0-85-0-0% ] /
Time £ [s] 0 po/ .2 J .3 n. g\ a, L /
Displacement x [x 1072 m] ) /il J.6 //f{‘ /3.3 {206 | 29.4139.4 | 5.0 | £5-7
Displacement per 0.100 s Ax Ix10tm] | / 2 29 .0 B // g DE | mw.5 2.7 1437
Average velocity v [x 102 m/s] /2 29 a0 57 773 ¥y 0% | 27 /37
Time at central point 4 [s] 0D.o%l 0L | 0.35 | p-35 D44 .52 RN 4
g7- 12 0,75 m“ 3
o3 s S OBk s g
Condition: ﬁ 6-3% 7 '/lﬁdg ’ 0.85- 0.0% 0.2os /J
Time ! [s] i W I £, & 0.4 i P R 2 .7 %
Displacement x [x 102 m] 9, /) ] v T W, 5. q 7 g ¢
Displacement per 0.100 s Ax [x102m] | /.. 2 1 2.1 5.4 < & 4 7 ,
Average velocity v [x 102 m/s] /< 2/ 25 J7 “7'/;; E 67 7‘7 £7
Time at central point t fs] 0 05| £.0F .25 I 39 045 10.54% 0-65| 0. 75 | 0.5
o & s q 0 [o} h,
25 6 g 6 . 2 1 N
Condition: “f ‘fné! ; //C‘.G l 085 -0.0 0.50s 06625 W‘/f’
Time ! [s] C 0.1 Lo L £ . 7. { gl /) [‘.7
Displacement x [x 10 m] {7 C.q Ve q < ! / q.p Il 32
Displacement per 0.100 s Ax [x10:em] | n. 7 [ 0 /3 75 6 Iy 2 4.0 H, 0 £ 7?
Average velocity v [x 102 m/s] ' /0 -3 r - ; s
Time at central point ! [s] 0 0L | 0L 025 | p.3% | po 0.5l rn.é 7 g
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