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𝑀A A 𝑀B B

𝑒 𝑒 = 1 𝑒 = 0

𝑀A < 𝑀B A

B

𝑀A = 𝑀B A

B

𝑀A > 𝑀B A

B

𝑀A < 𝑀B A B

B

𝑀A > 𝑀B A B

B
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10 m 10 m 100 g

𝑣0

𝑣

9.8 m/s2

1.4 m/s

4.9 m/s

7.0 m/s

9.8 m/s

14 m/s
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1 m 1 kg

0 𝜃

𝜃

10 m/s2

𝜋
4

sin−1 1
6

tan−1 3
4

cos−1 2
3

𝜋
3
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−2.0 × 10 7

−4.0 × 10 7

−2.0 × 10 6

−4.0 × 10 6

−2.0 × 10 5

10 m 3000 t

𝑔

𝑔'

 

𝐺 = 6.67 × 10−11 3/(kg s2) 𝑔 = 9.8m/s2

𝑔'− 𝑔
𝑔
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A B

𝑚

A B 𝑎 𝑏

A 𝑇A B 𝑇B

𝑔

𝑇A =
𝑏

𝑎 + 𝑏
𝑚𝑔, 𝑇B =

𝑎

𝑎 + 𝑏
𝑚𝑔

𝑇A =
𝑎

𝑎 + 𝑏
𝑚𝑔, 𝑇B =

𝑏

𝑎 + 𝑏
𝑚𝑔

𝑇A =
2𝑏

𝑎 + 𝑏
𝑚𝑔, 𝑇B =

2𝑎

𝑎 + 𝑏
𝑚𝑔

𝑇A =
2𝑎

𝑎 + 𝑏
𝑚𝑔, 𝑇B =

2𝑏

𝑎 + 𝑏
𝑚𝑔

𝑇A =
1

2
𝑚𝑔, 𝑇B =

1

2
𝑚𝑔
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8
9

340 m/s

30 km/h

45 km/h

72 km/h

105 km/h

120 km/h
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2 A B

2

A 1 B 2

1 B 2

2

3
2
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𝑥 𝑡 sin 𝑎𝑡 − 𝑏𝑥

𝑓 𝑣

=
2𝜋

𝑏
, 𝑓 =

𝑎

2𝜋
, 𝑣 =

𝑎

𝑏

=
2𝜋

𝑎
, 𝑓 =

𝑏

2𝜋
, 𝑣 =

𝑎

𝑏

=
𝑎

2𝜋
, 𝑓 =

2𝜋

𝑏
, 𝑣 =

𝑏

𝑎

=
𝑎

2𝜋
, 𝑓 =

2𝜋

𝑏
, 𝑣 =

𝑎

𝑏

=
2𝜋

𝑎
, 𝑓 =

𝑏

2𝜋
, 𝑣 =

𝑏

𝑎



— —



— —

1.5
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𝑁

𝜃

𝑁 sin 𝜃

𝑁 cos 𝜃

𝑁 tan 𝜃

sin 𝜃

𝑁

cos 𝜃

𝑁
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𝑇1 𝐶1

𝑇2 (𝑇2 > 𝑇1) 𝐶2

𝐶1𝑇1 + 𝐶2𝑇2

𝐶1 + 𝐶2

𝐶2𝑇1 + 𝐶1𝑇2

𝐶1 + 𝐶2

| 𝐶1𝑇1 − 𝐶2𝑇2 |

𝐶1 + 𝐶2

| 𝐶2𝑇1 − 𝐶1𝑇2 |

𝐶1 + 𝐶2

𝑇1 + 𝑇2

2
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20 g 500 m/s

500 J

600 J

1000 J

2500 J

5000 J
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3He 4He 1

6.21 × 10−21 J

1.38 × 10−23 J/K 3He

4He

3He: 225 K, 4He: 300 K

3He: 273 K, 4He: 273 K

3He: 273 K, 4He: 300 K

3He: 300 K, 4He: 300 K

3He: 300 K, 4He: 400 K
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1 2

= 1

1 2

' '
< 1

1 2

' '
< 1

' '
< 1

' '
< 1

'

𝐶1 𝐶2 (𝐶1 ≠ 𝐶2)

𝑉

𝑊

𝑅

𝑊'

 

+

'
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0

0

3

0 = 1
3

0 = 1

0

0

0

 𝑥 𝑥 = 0 𝑞  𝑥 = 3

4𝑞  𝑥 𝑥0 0

𝑥0 𝑥0 𝑉

0 𝑞 > 0
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in = 3 V out

25 mV X

1

4

8

12

16

X 6

6 2 18𝑉in 𝑉out

2 1
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𝑉 A 𝑄 𝑉 + Δ𝑉

B

𝑉 + Δ𝑉

𝑄

Δ𝑉

𝑄

𝑄𝑉

𝑄Δ𝑉

𝑄 𝑉 + Δ𝑉
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0.10 mg

90 t

3.0 × 108 m/s 1 g 1 ℃ 4.0 J

10 ℃

13 ℃

25 ℃

50 ℃

100 ℃


