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TP / Etude énergétique d’un pendule simple /Tle S
· Tableau de mesures.i
t(s)

x(m)
y(m)
29
1,500
0,0239
0,00227
30
1,550
0,0500
0,00568
31
1,600
0,0693
0,0125
32
1,650
0,0818
0,0182
33
1,700
0,0864
0,0182
34
1,750
0,0807
0,0159
35
1,800
0,0705
0,0125
36
1,850
0,0500
0,00682
37
1,900
0,0261
0,00114
38
1,950
-0,00455
-0,00114
39
2,000
-0,0341
0,000
40
2,050
-0,0670
0,00227
41
2,100
-0,0932
0,00568
42
2,150
-0,1120
0,0136
43
2,200
-0,1250
0,0159
44
2,250
-0,1320
0,0193
45
2,300
-0,1260
0,0170
46
2,350
-0,1170
0,0125
47
2,400
-0,0989
0,00795
48
2,450
-0,0727
0,00341
49
2,500
-0,0420
0,00114
50
2,550
-0,0114
0,000
51
2,600
0,0182
0,00227
52
2,650
0,0443
0,00568
53
2,700
0,0648
0,0114
54
2,750
0,0795
0,0159
55
2,800
0,0841
0,0182
56
2,850
0,0807
0,0159
57
2,900
0,0705
0,0125

i
t(s)
x(m)
y(m)
0
0,000
-0,1330
0,0193
1
0,0500
-0,1320
0,0182
2
0,1000
-0,1260
0,0170
3
0,1500
-0,1140
0,0125
4
0,2000
-0,0898
0,00682
5
0,2500
-0,0614
0,00341
6
0,3000
-0,0307
0,000
7
0,3500
0,00227
0,000
8
0,4000
0,0295
0,00455
9
0,4500
0,0545
0,00909
10
0,5000
0,0716
0,0136
11
0,5500
0,0841
0,0170
12
0,6000
0,0864
0,0193
13
0,6500
0,0795
0,0170
14
0,7000
0,0659
0,0125
15
0,7500
0,0466
0,00682
16
0,8000
0,0193
0,00227
17
0,8500
-0,0102
-0,00114
18
0,9000
-0,0409
-0,00114
19
0,9500
-0,0705
0,00114
20
1,000
-0,0966
0,00682
21
1,050
-0,1160
0,0125
22
1,100
-0,1300
0,0159
23
1,150
-0,1330
0,0193
24
1,200
-0,1260
0,0159
25
1,250
-0,1140
0,0125
26
1,300
-0,0943
0,00795
27
1,350
-0,0670
0,00114
28
1,400
-0,0375
-0,00114



















i

t(s)
x(m)
y(m)
58
2,950
0,0534
0,00795
59
3,000
0,0284
0,00341
60
3,050
0,000
0,000
61
3,100
-0,0295
-0,00227
62
3,150
-0,0602
-0,00114
63
3,200
-0,0875
0,00455
64
3,250
-0,1080
0,0102
65
3,300
-0,1230
0,0148
66
2,950
0,0534
0,00795


















D. Utilisation du tableur-grapheur (Regressi)
· Courbes x(t) et y(t).
[image: ]
















· Courbes Vx(t) et Vy(t).
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· Courbes Ec(t), Ep(t) et Em(t)














E.
1. L’énergie cinétique est maximale quand le pendule passe par la position d’équilibre (x=0 ; y=0). Elle est nulle aux points où l’élongation du   pendule est maximale.
2. L’énergie potentielle de pesanteur est maximale aux points où l’élongation du pendule est maximale. Elle est nulle quand le pendule passe par la position d’équilibre (x=0 ; y=0). 
3. La courbe de tendance de Em(t) montre que l’énergie mécanique diminue au cours du temps. Il y a une dissipation de l’énergie mécanique du pendule à cause des frottements de l’air.
4. L’évolution du pendule est caractérisée par un transfert partiel d’énergie potentielle en énergie cinétique ou inversement. 
Ec(t), Ep(t), Em(t)
Ec J	0	0.05	0.1	0.15000000000000019	0.2	0.25	0.30000000000000032	0.35000000000000031	0.4	0.45	0.5	0.55000000000000004	0.60000000000000064	0.65000000000000102	0.70000000000000062	0.75000000000000089	0.8	0.85000000000000064	0.9	0.95000000000000062	1	1.05	1.1000000000000001	1.1499999999999984	1.2	1.25	1.3	1.35	1.4	1.45	1.5	1.55	1.6	1.6500000000000001	1.7	1.75	1.8	1.85	1.9000000000000001	1.9500000000000015	2	2.0499999999999998	2.1	2.15	2.2000000000000002	2.25	2.2999999999999998	2.3499999999999988	2.4	2.4499999999999997	2.5	2.5499999999999998	2.6	2.65	2.7	2.75	2.8	2.8499999999999988	2.9	2.9499999999999997	3	3.05	3.1	3.15	3.2	3.25	3.3	3.8003000000000151E-5	2.4954300000000051E-4	9.8985068000000272E-4	1.9945716700000035E-3	2.4775256800000011E-3	2.8458478999999997E-3	2.5513197500000046E-3	1.9674206999999986E-3	1.2980187500000024E-3	6.5710967000000059E-4	1.7607100000000052E-4	1.4811999999999961E-5	3.2654300000000097E-4	8.3022968000000339E-4	1.5933490299999981E-3	2.3027211200000015E-3	2.5449676700000068E-3	2.5489018800000074E-3	2.2160961200000007E-3	1.5395097199999979E-3	8.3860448000000151E-4	2.3466800000000081E-4	1.1200000000000083E-5	2.8506799999999965E-4	7.4766475000000111E-4	1.6366347199999981E-3	2.3162076700000028E-3	2.6330094000000092E-3	2.6471116700000027E-3	2.1927673600000003E-3	1.5160690299999991E-3	8.1759328000000466E-4	2.2743000000000128E-4	4.5500000000000064E-6	1.9971000000000016E-4	7.1745547999999828E-4	1.4702867200000066E-3	2.1273448700000123E-3	2.5377377200000036E-3	2.7381414200000082E-3	2.4675506800000014E-3	1.5073582299999981E-3	7.8098187999999934E-4	3.0274300000000017E-4	1.5470000000000161E-6	1.8986799999999991E-4	5.7141874999999892E-4	1.431582669999998E-3	2.2987902700000035E-3	2.6385226700000202E-3	2.537721830000002E-3	2.1943266799999994E-3	1.5784418299999992E-3	9.4044188000000058E-4	2.9311100000000242E-4	1.0079999999999862E-6	1.5221499999999995E-4	5.6594474999999969E-4	1.298526669999997E-3	2.0403337500000227E-3	2.3692706799999992E-3	2.5377377200000023E-3	2.3873586799999956E-3	1.6894049199999981E-3	9.5571875000000919E-4	Ep J	0	0.05	0.1	0.15000000000000019	0.2	0.25	0.30000000000000032	0.35000000000000031	0.4	0.45	0.5	0.55000000000000004	0.60000000000000064	0.65000000000000102	0.70000000000000062	0.75000000000000089	0.8	0.85000000000000064	0.9	0.95000000000000062	1	1.05	1.1000000000000001	1.1499999999999984	1.2	1.25	1.3	1.35	1.4	1.45	1.5	1.55	1.6	1.6500000000000001	1.7	1.75	1.8	1.85	1.9000000000000001	1.9500000000000015	2	2.0499999999999998	2.1	2.15	2.2000000000000002	2.25	2.2999999999999998	2.3499999999999988	2.4	2.4499999999999997	2.5	2.5499999999999998	2.6	2.65	2.7	2.75	2.8	2.8499999999999988	2.9	2.9499999999999997	3	3.05	3.1	3.15	3.2	3.25	3.3	2.4995880000000005E-3	2.3347800000000011E-3	1.716750000000003E-3	9.3665880000000303E-4	4.6832940000000092E-4	0	0	6.2489700000000034E-4	1.2484206000000003E-3	1.8678239999999999E-3	2.3347800000000011E-3	2.6506620000000011E-3	2.3347800000000011E-3	1.716750000000003E-3	9.3665880000000303E-4	3.1176180000000041E-4	-1.5656760000000021E-4	-1.5656760000000021E-4	1.5656760000000021E-4	9.3665880000000303E-4	1.716750000000003E-3	2.1837060000000066E-3	2.6506620000000011E-3	2.1837060000000066E-3	1.716750000000003E-3	1.0918530000000003E-3	1.5656760000000021E-4	-1.5656760000000021E-4	0	3.1176180000000041E-4	7.8009120000000084E-4	1.716750000000003E-3	2.4995880000000005E-3	2.4995880000000005E-3	2.1837060000000066E-3	1.716750000000003E-3	9.3665880000000303E-4	1.5656760000000021E-4	-1.5656760000000021E-4	0	3.1176180000000041E-4	7.8009120000000084E-4	1.8678239999999999E-3	2.1837060000000066E-3	2.6506620000000011E-3	2.3347800000000011E-3	1.716750000000003E-3	1.0918530000000003E-3	4.6832940000000092E-4	1.5656760000000021E-4	0	3.1176180000000041E-4	7.8009120000000084E-4	1.5656760000000002E-3	2.1837060000000066E-3	2.4995880000000005E-3	2.1837060000000066E-3	1.716750000000003E-3	1.0918530000000003E-3	4.6832940000000092E-4	0	-3.1176180000000041E-4	-1.5656760000000021E-4	6.2489700000000034E-4	1.4008680000000002E-3	Em J	0	0.05	0.1	0.15000000000000019	0.2	0.25	0.30000000000000032	0.35000000000000031	0.4	0.45	0.5	0.55000000000000004	0.60000000000000064	0.65000000000000102	0.70000000000000062	0.75000000000000089	0.8	0.85000000000000064	0.9	0.95000000000000062	1	1.05	1.1000000000000001	1.1499999999999984	1.2	1.25	1.3	1.35	1.4	1.45	1.5	1.55	1.6	1.6500000000000001	1.7	1.75	1.8	1.85	1.9000000000000001	1.9500000000000015	2	2.0499999999999998	2.1	2.15	2.2000000000000002	2.25	2.2999999999999998	2.3499999999999988	2.4	2.4499999999999997	2.5	2.5499999999999998	2.6	2.65	2.7	2.75	2.8	2.8499999999999988	2.9	2.9499999999999997	3	3.05	3.1	3.15	3.2	3.25	3.3	2.5375910000000066E-3	2.5843230000000056E-3	2.7066006800000012E-3	2.9312304700000011E-3	2.9458550800000008E-3	2.8458478999999997E-3	2.5513197500000046E-3	2.5923176999999992E-3	2.5464393500000048E-3	2.5249336700000052E-3	2.5108510000000006E-3	2.665474000000004E-3	2.6613230000000058E-3	2.5469796800000012E-3	2.5300078299999992E-3	2.6144829200000007E-3	2.3884000700000016E-3	2.3923342800000044E-3	2.3726637200000007E-3	2.4761685199999983E-3	2.5553544799999986E-3	2.4183740000000044E-3	2.6618620000000005E-3	2.4687740000000056E-3	2.4644147500000047E-3	2.7284877200000049E-3	2.4727752700000058E-3	2.4764418000000079E-3	2.6471116700000027E-3	2.5045291600000004E-3	2.2961602300000002E-3	2.5343432800000042E-3	2.727018000000006E-3	2.5041380000000056E-3	2.3834160000000002E-3	2.4342054799999977E-3	2.4069455200000037E-3	2.2839124700000093E-3	2.3811701199999988E-3	2.7381414200000082E-3	2.7793124799999997E-3	2.2874494299999991E-3	2.6488058800000001E-3	2.486449E-3	2.6522090000000009E-3	2.524648E-3	2.2881687500000067E-3	2.5234356700000017E-3	2.767119670000004E-3	2.7950902700000237E-3	2.537721830000002E-3	2.5060884799999981E-3	2.3585330300000002E-3	2.5061178800000012E-3	2.4768170000000031E-3	2.5005960000000055E-3	2.3359210000000012E-3	2.2826947500000057E-3	2.3903796700000001E-3	2.5086631500000184E-3	2.3692706799999992E-3	2.2259759199999979E-3	2.230791080000002E-3	2.3143019200000002E-3	2.3565867500000082E-3	t(s)
Ec(J) Ep(J) Em(J)
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