
Kompletterande facit till Kleppner-Kolenkow

12.1. a. x0 = 5 m, t0 = �10 � 10�9 s
b. x0 = �225 � 106 m, t0 = 1:25 s
c. x0 = 0, t0 = 0:8 s
d. x0 = 800 � 106 m, t0 = 0

12.2. v = �2:4 � 108 m/s eller v = 0

12.4. a. cos � =
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b. v = (1� 5 � 10�7)c
12.5. v = 0:99995c
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p
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12.7. a. 662:7 � 10�9 m
b. 25d
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12.12.a. v = a0t
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b. v = (1� 5 � 10�7)c, v = cp
2
, v = (1� 5 � 10�7)c

13.1. 5 min
13.2. a. 0:13

b. 0:038 MeV resp. 69 MeV

13.4. E =
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13.5. vf =
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13.6. m = m0
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13.7. u = v
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13.8. a.
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b. � 0:01 �A

13.9. 2 � 108 N jämfört med 4 � 1022 N
13.10. 78 �m
13.11. cot� = (1 + E0

m0c2
) tan �
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14.1.a. v=c � 0:74

b. � � 42�

14.2. cirka 145 MeV
14.3. 2:04 MeV
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14.7. a = 
4(1; 0; 0; u
c
)a, där a = du

dt


