
                              

 1

Chapter 14
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14.1

3.
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331 0.6v T    T

(m/s) (m/s) 

343 3850

1485 5170
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20 Hz 20 kHz 20

440 (1) 35 (2) 1500 m / sec
         (1) 0.8 m  (2) 3.41 m 

2.
20 3.0

340 m / sec 9.8 m / sec2 122.5
(A) 0.36 (B) 5 (C) 4.64 (D) 5.36 (E) 4.21  D
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1. 15°C __________m/sec

2.
__________

3. 5130m/s 15 C

0.500 __________

4. __________km/hr

5. F16 1.5 __________m/sec

6.
__________

7.
__________

8. 0.1 15°C

9. 15°C
0.5

1. 340  2. 1
4

  3. 182  4. 1192  5. 496.5 497  6. 

7.   8. 17   9. 85 
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14.2

1.

2.

       

1.

1,3,5.....
4

n n

2. v

1,3,5.....
4

v vf n n

3.

……

 14-4  14-5 
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1.

1,3,5.....
4

n n

2. v

1,3,5.....
4

v vf n n

3.

……
n 1 n  2 

n 3

3.
20 1.00 m

100
340  / 

    300 0.85
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4.

16.4 cm 49.2 cm
20

1.0 660  / 
0.875 m 0.625 m 0.375 m 0.125

m
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1. 300
331 m / sec

2.
80

3. 0.80 A
0.50 B

0.30 A B

4.
(1) 100
(2) 340  / 

5. 2.5

6. 0.5
344  / 

1. (1) 0.55  (2) 0.41 2. 3.
5
3   4. (1) 300   (2) 0.85    5. 

10.2 kHz  6. 172 344
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14.3

1.
2.

1.
2.
3.
4.
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1.
8cm 28cm

330m/s __________
2. A 280Hz B A

B 350m/s B
__________

3. 800 200
300 __________m

4. 440
20°C __________

5. 440 445
N N __________

6.
9cm 29cm 340m/s __________Hz

7. 258Hz 430Hz 602Hz
344m/s

__________
8. A B rA rB 3 5 A

B
(1)A B __________
(2) A 50cm B __________cm

1. 825  2. 
32
25

  3. 0.375  4. 39 19.5   5. 5  6.  850  7. 1  8. (1)5 3 (2)90
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14.4
(The Doppler effect) 

1.
2.

o
o S

S

v vf f
v v

S
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f    v
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3.

2

/
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1. sv v

( )
s

v vf f
v v

2.

( )
s

vf f
v v

3.

0v vf f
v

4.

0v vf f
v

5.

0

s

v vf f
v v
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5.
1600 Hz

340 m/s
(1) 90.0 km/h
(2) 90.0 km/h
(3) 90.0 km/h
(4) 90.0 km/h

20 / 1000
5 / 344 /

1015Hz

15 / 550
345 / ______

600

20 /
1600 340 /

______        1800
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4000Hz 10m

______Hz 360m/s
4845

1000 Hz 39
m/s 336 m/s A O

______Hz         1120 
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1. 39 !
__________

2. v u
f0 w

__________

3.
1200Hz 72km/hr 340m/sec

(a) __________
(b) __________
(c) __________
(d) __________
(e) 10m/sec
__________

4. A B A B A
f1 f2 V

(1)A __________
(2)B __________

5. 340
2 2 __________ !

6. 4000Hz 20m
340m/s 20m

Hz __________

7. t 0
330 440 t 2

480 __________ 2

8. 6000 3 104
__________

9. 25 340 10
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__________

1. 41   2. f0
( )( )
( )( )
w u w v
w u w v

  3. (a)1350 (b)1275 (c) 1133 (d) 1067

(e)1312.5   4. (1) 1 2

2
f f (2)( 1 2

1 2

f f
f f

)V  5. 15.45  6. 4250  7. 15  8. 6000.6  9. 

1320
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14.5

1. vs< v

2. vs= v

3. vs> v (shock wave) 

svM
v

1sin
s

v
M v

s

vt
v t
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8.
5000 m 2.0

(1)   (2)
331 m/s

2384km/hr 15°C
30
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1. 1.5
331

__________m

2. !
3. v

__________

4. 6000 1.25
(1) __________
(2) __________
(3) (2) __________

360

5. V
M __________

6. 1788km/hr
15°C __________

7.
30 __________

1. 1.33 104  2. 37  3. vsin !   4. (1)53 (2)16.7
(3)27.8  5.  sin !   6. sin 1 !

  7. 2  
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