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B Introduction

Objectives

1) Record the movement of a Dynamic Cart descending on a slope

2) Investigate the relations between acceleration and mass

Hypothesis

The movement of a cart is constant-acceleration motion. Acceleration is nothing

to do with time and mass.

Safety

Do not drop a cart on your foot.

B Experiments

Preparation

e  Spark Timer
¢  Dynamic cart (500g)
o Weight(250g each)

e Track

e  athermal recording tape
e  Scale

e Cramp

e  Extension code
e  Scissors

e Glue

e  Graph paper

e  Wood board
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Spark Timer

Thermal Recording Tape

Dymamic Cart
Weight

1. Measure the mass of a Dynamic cart and a weight

2. Measure the height(h) and length(L) of the track to obtain the angle of the

track 0
tan £ =h/L



3. Set the graph paper between the cramp and the spark timer which is turned

off.
4. Descent the graph paper from the top of the track right after turning on the

spark timer. (Make sure that the frequency of the spark timer is 60Hz)

5. Experiment this for total four times. (in 2 angles and 2 kinds of mass)

6. Decide a start point and make a group of 6 dots and cut at the marked places

and seal them onto the graph paper.

(1/60s x6=0.100), and the length corresponds to the displacement)

(the time of 6 dots corresponds to 0.100s

7. Make a table, and draw x-tand v-t graphs. Obtain acceleration a=A v/ A t from

the slope of v-t graph.

| 0.800

14.40

144.0

0.75

s Result

Cond1t10n® Cart(SOOg) only, height 0.24m, length 1.06m, angle 18
Time t[s] 0 |0.100 | 0.200 | 0.300 040010500 1 0.600 | 0.700
Dlsplacement x| | R , | ‘ :
[x 10:2m] 0| 1.79 5.13; 10.12 |17.00 25.56 | 3557 & 48.60
Displacement e i | 1 |
per 0.100s Ax | | | |
[x 10t2m] || L79] 334 499 688 856 1001 1303
Average | | | | f
velocity v [x 10- ! ' !
2m/s] 179 | 334 499 | 688 856 100.1 1303
Time at central | t e B ' | ( T

| 005! 015 0.25 | 035* 0.45 | 055 |  0.65

point t[s]

Acceleratlon Av/At=1. 78x102(m/ s2)

0.900

79.01

16.01 i

]

160.1

0.85 |

!



Condition @ : Cart(500g), weight(250gx2), height 0.24m, lengthl.06m,
anglel3’

e e g

Time ¢[s] 0 [0.100 0200 0300 0.400 0500 | 0.600 | 0.700  0.800 | 0.900 |
Displacementx | [ | | I R
L10'm] | 0| 180 515 10.15 17.03 2561 | 3562 | 4865  62.96 | 79.27

Displacement T | § Z '
per 0.100s Ax| | | | | |

[x 10°m] 1.80 = 3.35| 500 6.88 858 1001 | 13.03 | 14.31 | 16.31

Average I A | I —
velocity v [x 10- , . |

:m/s] 180 | 335 500 688 858 | 100.1 | 1303 1431 | 1631

Time at central ! | l f ; |
point t/s] | | 005 | 0.15| 025 { 0.3 | 045 | 055 l 065 | 075 | 085

" Acceleration=181x10%(m/st] 3

Condition®: track (500g), height 0.17m, length 1.08m, angle 9°

Time t[s] 0 0.100 | 0.200] 0.300 ' 0.400 0.500 l 0.600 | 0.700 \[ 0.800 | o.éogl\
Displacement x i | .‘
[x 10°m] ) 113] 350| 712 1238 18389 2601 | 3423 4277 53.69 {
Displacement ’ | 5
per 0.100s A x ' |
[x 10°m] 1.13 2.372 3.62 5.26: 6.51 112 | 8.22 8.54 1092
e T e e BE ? e ‘v
velocity v [x 10 ; | | '

2m/s] 113 23.7| 362 526 651 | 712 | 822 = 854 [ 109.2
Time at central | ' | ! |

p(u)_l_ntt [s] | 0.05 { 0.15 | 025 0.35i 0.45 0.55 0.65 | 075 {j 0.85

Acceleration=1.22 x10%(m/s?)



Condition®: cart(500g) Weight(250x2) height 0.17m, length 1.08m, angle 9°

Time t[s] |0 |0.100 0200 |0.300 0400 | 0500 | 0.600 | 0.700 | 0.800 | 0.900 |
Displacement x f ; !1 | : ! ' ;
[x 10°m] ) | 122 | 361| 7.24 1268|1901 2644 | 3495 | 4372 | 5460
Displacement | . - o
per 0.100s A x | | |

[x 10°m] 122 | 239 | 363 544 633 @ 743 | 851 8.77 | 10.88

Average ; |

e
|
|

velocity v [x 10 E i i
‘m/s] | [122 | 239 363 | 544
, | 5

633 | 743 85.1 87.7 | 108.8
Time at central ! =
point t [s] | 1 0.05 | 0.15 0.2519_.}5__4!_"9._4_5 '7 0.55 | 0.65 | Q.ZSJ 0.85 |

Acceleration=1.21x10? (m/s?)

m Discussion

Comparing condition(Dand condition(®), or condition@)and condition@), the
only difference is the weight. However, their accelerations are 1.78x10Z
(m/s?) and 1. 81x102(m/s?), and 1.22 xlOE(m/sz) and 1.21x102 (m/s?), and
do not differ at all. This means that the mass of the cart has no connection
o~ with-acceleration, i i
Now comparing condition(1) and cond1t10n® or cond1t10n®and condition
@, the angle of the track is d1fferent As sharper the siope faster the
acceleration. On the other hand, as “gentler the slope, as slower the

acceleration.

B Conclusion

v e lh LaA v

The speed of the cart is constant, therefore the movement of the



cart is constant-acceleration motion. The mass of weight does not
influence on the acceleration but the angle of the track does.

B Impression
It was the first time for me to measure acceleration by using some
interesting tools such as a spark timer and a thermal recording
tape. It is much more fun to learn physics by doing labs than just
sitting and taking notes in class. I learned that a small mistake
makes a big result in labs.
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