
 

 

אא  

אאאא  





א





א

  

٥٥
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אאW١ JאK 

٢ JאאאאאאאK 

 

אאWאאאאW

١ JאאK 

٢ JאאאאאK 

٣ JאאאאאאK 

٤ JאאאאאאK 

٥ JאאאK 

٦ JאאאאאK 

٧ JאאאאאK 

٨ JאאאK 

 

אאWF٧EK 
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אא 
א 

The Sound 
F٥ J١EאאאאW 
F٥ J١ J١EאאW 

אאא،אא
אא Kאאא

אאא
אאאK 

אאא
،      א    א א א

אא،  אא  א   א    א א  
K 

אאאאאא
  K א    

،אאאKF٥ J١KE 


אF٥ J١Eא 
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אאאאא
אאא،אאאאאאK

אאK 


אF٥ J٢Eאאא 

 
אF٥ J١WE 

W؟אאא 
WאאאאK،א

،אא
،אאאא

אא،אאאאK
אאאאאאK 

אWאאאאאאא
אK 

F٥ J١ J٢EאאאW 
١ JאאאFMechanical WavesWE 

    א א א Fא،، Eא א K 
W 

 JTransverse Wave 
 JLongitudinal Waves 
 JSurface Waves 
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٢ JאאאFElectromagnetic WavesWE 
אאאאאא،

Kאא 
Fאא،א،E 

٣ JאאאFMatter WavesWE 
אאאאFאKEFא

KE 
 א א א     א    

Fאא،אאKE 
F٥ J١ J٣EאאW 

אאאאאאאאא
אK 

א אא אאFv Eא 
،אאFאEאא،

אאא،
א،،אאא

אK 
אאא

אK 
אF٥ J٣EאאאאK 

 
אF٥ J٣Eאאאאאא 
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אאABא??،אDE??K
א א  א    א א  א،    א 

،אאאFλEא
אFyoKE 

אאFλEאFvEאF f E
אK 
אW 

·  

אW 
·  

τ WאאאK 
אאאW 

1
 

W 
                                          5 1  

F٥ J١ J٤EאאW 
 א א  א אא א  אא  א  א   

Kאאא 
   א          א

Fא٥ J٤EאאאKאא
אF٥ J٤Eאאאאא

אאאK 
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אF٥ J٤Eא 

אא 
 

א    א א      א ، 
אאאKאאא

אאF٥ J٤KE 
אאאאא،

Kאאא 
אאאא

F f EאF٥ J٥KE 
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אF٥ J٥E 

 
אאאאאF٥ J٥Eאא

אאK 
F٥ J٢EאאאאאW 

 אא،א
K 

אאאא،אא
 א             

F٥ J٦EאאאאFvKE 
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אF٥ J٦Eאאא 

 
א א  א א א    א א   א

K 
 אF٥ J٧ E  א    א א א  

אאא،אK 


אF٥ J٧Eאאאאא 

 
 אF٥ J٨ E     א     

אאאאא
אאK 
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F٥ J٨Eאאא 

 
F٥ J٣Eא،א،אאW 

אאW 
١ JאFvWEאאאאא

אF331 m/secEאאF T= 0o EK 
א?א??אK? 

  א  א  ،  FTא E  א  א FmE
אFLEאאW 

                                 5 2  

F٥ J١WE 
F2 gmEF60 cmE،אאא300 

m/sec؟ 
אW 

אW2 2 10   

60  60 10    
300   /    

  

אW 
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300  ⁄
 

 

 

300
3.33 10

 

300 3.33 10  

300    

٢ JאF fWEאאאא
אK 

אFHzEאF1/secEW 

τ  :אאאאאאאK 
אF٥ J٩Eאאאא

אאאאאK 


אF٥ J٩EאאאK 

 
٣ JאאFλWEא

KEאאאFאאאא 
אאאFmKEאF٥ J١٠EאאאK 
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אF٥ J١٠EאאK 

 
 א א אא א א א

W 
                                    5 4  

WvWאאאFm/secKE 
τWאאאFsecKE 

אאאK 
אF٥ J٢WE 

    א א   F4185.65 Hzא Eאא  א  
F341 m/secE،؟אאאא 

אW 
אWf = 4185.65  Hz 

v = 341  m/sec 
אW 

 

341  ⁄

4185.65  
 

0.0815    

8.15    
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F٥ J٣WE 
 א  א א F1.3 secאא E،

אאאאF1493  m/secE؟ 
אW 

אאאאאאW 
1.3
2

0.65    

1493    ⁄  

אW 
 

W 
1 1

0.65 
1.53    

אW 
1493
1.53

 

975.8    

F٥ J٤EאאאאW 
אW 

١ Jא Wא  אא    א א   
KאאFBKE 

٢ J א W א  ، א   א אא
،אFρKE 

אאאאאW 
    
    

                                   5 5  

אFBEW 
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Δ
Δ                              5 6  

VWאK 
ΔVWאאK 

Wאאאאאאא 
 Jאאא 

    
     

                                  5 7  

YWאאאאאK 
אW  

Δ  

Δ
                                  5 8  

FWאאאאאK 
AoWאK 
LoWאאFאאKE 
        ΔLWאאאאK 

FLE 
1Y= (1 N/m2 ) 

 JאאW 
·
                                5 9  

γWאאW 

                                        5 10  

CPWאאאאK 
CVWאאאאK 
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אF٥ J١EאאאK 
 

א אאאv (m/sec) 

אא (0o) 331 
אא (20o) 343 

א (0o) 1286 
א(0o) 317 

א (0o) 972 
א -- 1493 

א -- 1533 
א -- 5100 
א -- 3560 
א -- 5130 

א -- 1322 
א -- 54 

אF٥ J١EאאאK 
 

F٥ J٥EאאאאאW 
   F٥ J١١Eא

אאאאאאKא
אאאאאאא،

אא،
אאאDאא،א

אאFEAFE،אא
אDאאאK 
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אF٥ J١١Eאאא 

 
אאW 

אאא
אFאEאאאאFאאKE 

אאW 
١ JאאK 
٢ JאאאאאאK 

אאאW 
אאאאK 

אF٥ J١٢EאאאאאAא
DאאBאא،

אLAאLBK 
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אF٥ J١٢E JאאאK JאאאאK 

 
אאאW 

 א A אBא
אLAK 

אאW 
אאאאא

אאא
אאאאאK 

א א،    א
 א א    א  א א  א   

אאאא،
אאאאאF٥ J١٣KE 
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אF٥ J١٣EאאK 

 
אאF2Eא

אאK 
F٥ J١٣Eא

אאאאא،אא
אאאאאאאK 

אW 

2
                                       5 11  

n = 1, 2, 3, ……. 
LWאK 

F٥ J٤WE 
F6 mEאF24 m/secE؟אאאא 

אW 
א                   v = 24  m/sec                    L= 6  m 
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אW 

2
 

אאאאW 
2

 

1                                  
2 6
1

12   

2                                   
2 6
2

6    

3                                   
2 6
3

4   

 
12
      

אאW 
 

                                                             
24
12

2    

24
12

4    

24
4

6    

 
24
12 2        

F٥ J٦EאW 
אאאF٥ J١٤Eא

אאאKאאא
אאאאאאאא

Kא،אא 
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אF٥ J١٤Eאא 

 
אFIEאאאW 

                                          5 12  

PWאK 
AWאאאK 

אאFאLE 
1I = 1( W/m2 ) 

Kאאאאא 
אאא20 Hz20x103 Hz

10-12  W/m21  W/m2،אאאFIoEאא
אאW 

10 log                         5 13  

אF٥ J٢EאאFW/m2E 
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א(W/m2) אFdBE
10-120 
10-1110 
10-1020 
10-930 

…
.

…
.



10-1110
1120

10130
אF٥ J٢EאFdBE 

 
אF٥ J٥WE 

א10-5  W/m2؟   

אW 
אI =10-5  W/m2 

     W 
Io=10-12  W/m2 

אW 

10 log  

10 log
10
10

 

10 log 10  

10 7  

70       
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אF٥ J٦WE 
    א  10 mW    א  

،אאאאאF5 mE؟א 
אW 

אF5 mEאW 

 

אאW 
2  

2 5 157    

אW 

 

1 10   
157    

6.37 10     /  

6.37   /  

אאW 

10 log  

10 log
6.37 10

10
 

68    

  אאאאא
אאאאאא

אF20,000 HzEאK 
 א    א אא א    א   F20 HzE

،א  F3000 HzE،אאא
   א  א     א   א F٥ J١٥E

אאאאK 
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אF٥ J١٥Eאאא 

אא 
 

אF1000 HzE
אF5 dBEאF100 HzE

אF30  dBKE 
 אאאאאF20 Hz 20,000 Hz E

אK 
 אאא אF90 dB Eא

אK 
F٥ J٧EDoppler effect 

אאאאאאאK
אאאאא،

 א א א، אא 
א

K 
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אאאאאאאא
א אא  א א 

FאEאאאאא
אאאK 

אsound source 
 אאobserve  אא  א א א

 אא    א א א א    א
אאאאא

אאK 
Wאאאvs 

אאאאא،א
אאאאאF٥ J١٦aEאא

vsאאאF٥ J١٦bKE 
 

אF٥ J١٦EaEאאאK 
bEאאאK 
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 א F٥ J١٦a Eא אאא   א א 
  א א א  אאF f  Eא 

אאF T WE 
 1 

 

אF٥ J١٦ bEאvsאאא
אאאאF1EFTEאאא

  א ds א אFvs Eא
אFTKE 

אאFd EW 
                                         5 14   

vWאאאאK 

אF dsEW 

                                    5 14   

vsWאK 
אאאF٥ J١٦aEF٥ J١٦bEאאW 

 

 

אאW 

 

1                           5 15  

אאאW 

Δ
   

 

אאאאאFvsKEא
אאW 
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1
 

1

1
                        5 16  

אאאאאW 
1

1
                        5 17  

F٥ J١WE 
אF400 HzEא 

 JאאאאF30  m/secEאאאאW 

400 
1

1
   /

   /

 

438    

אאאא 20o Fv=343 m/secE 
 JאאאאאאאאאאW 

400 
1

1
   /

   /

 

368    

א؟א 
WאאvsאW 

אאאאא
אאאאאא
אאאא،אא

אF٥ J١٧KE 
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אF٥ J١٧Eאאא 

 
אאאW 

אאא        v’=v + vo 

אאאא         v’=v - vo 

voWאאK 
vWאאאK 

אאאאW 
 

 

אאW 
 

1                         5 18  

אאאאאW 

1                         5 19  

אאאאאאאא
אאאאW 

                       5 20  

vo ,vsWאאאאאK 
vo ,vsWאאאאאK 
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אF٥ J٧WE 
     F1000 Hz E     F20 m/secE

אאאKאאאאא
אאF343  m/secE؟ 

אW 
       א F20 m/sec E،   

FאאEא،אאW 
 

343 20
343 20

1000 

1123.84     

אF٥ J٨WE 
F30 m/secEF500 HzKE 

 Jאאא؟אאאF343 m/secE 
 JאאאK 

אW      
 

343 30
343 0

500 543.7    

 

343 30
343 0

500 456.3    
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אא 
Questions and exercises the fifth unit 

 
٥ J١אאאאאK 

 
٥ J٢؟אאאאא 

 
٥ J٣אאFλEאאFTE 

 
٥ J٤אאאאא740  km/h300 kmKאא

א8000 km؟ 
 

٥ J٥אאאאאאאא
א20א Hz20,000  Hz؟אא؟ 

Fאאא343 m/secא1490 m/secE 
 

٥ J٦אא70 cm5 gm
500 N؟ 

 
٥ J٧10 m700 gm110 N؟

אא؟ 
 

٥ J٨אאW 
E10-10 W/m210-12 W/m2؟ 

E10 dB30 dB؟ 
 
٥ J٩17 m/sec200 HzW 
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E؟אא 
E؟אאא 
E؟אאאאא 

 
٥ J١٠80 m/secאא200 HzK

אא؟אא؟א 
 

٥ J١١א80 m/sec200 Hz K
؟אא؟א 

 
٥ J١٢    א40 MHz א  

  90 ms   א 39.958 MHz ، א אא 
א1.54א km/sec؟ 

 

 

 

 

 

 

 

 

 


