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2T sin ≈ 2T ≈ 2T(∆l /2) = T ∆l /2 

 /r2mv

  ∴  
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𝟐
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0.5m1cm200

50g

ρ =
𝑚

𝑙
=

50∗10−3

0.5
= 0.1𝐾𝑔/𝑚

v = √
    𝑇

𝜌
= √

10

0.1
= 10 𝑚/𝑠𝑒𝑐 

λ = v T =
v

f
=

10

200
= 0.05 𝑚

v = √
    𝑇

𝜌
= √

20

0.1
= 14.1 𝑚/𝑠𝑒𝑐

yxt

𝑦(𝑥, 𝑡) = 𝑦𝑚𝑠𝑖𝑛(𝑘𝑥 − 𝑤𝑡)

𝑦𝑚:k w 

(t=0) 𝑦(𝑥, 0) =

𝑦𝑚𝑠𝑖𝑛 𝑘𝑥                                                    

1x=x     1+λ1=xx 

 𝑦 = 𝑦𝑚 sin 𝑘𝑥1 = 𝑦𝑚 sink(𝑥1 + 𝜆) 

𝑦 = 𝑦𝑚 sin(𝑘𝑥1 + 𝑘𝜆)  

π2

𝑘 =
2𝜋

𝜆

(x=0)

𝑦(0, 𝑡) = 𝑦𝑚𝑠𝑖𝑛(−𝑤𝑡)  = −𝑦𝑚𝑠𝑖𝑛𝑤𝑡
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𝑦 = 𝑦𝑚 sin 𝑤𝑡 = −𝑦𝑚𝑠𝑖𝑛𝑤(𝑡 + 𝑇)

𝑦 = −𝑦𝑚𝑠𝑖𝑛(𝑤𝑡 + 𝑤𝑇)

𝑤 =
2𝜋

𝑇
         , 𝑓 =

1

𝑇
 =

𝑤

2𝜋

𝑣(𝑥, 𝑡) =
𝜕𝑦

𝜕𝑡
= 𝑤𝐴𝑠𝑖𝑛(𝑘𝑥 − 𝑤𝑡)

𝑎(𝑥, 𝑡) =
𝜕2𝑦

𝜕𝑡2 =

−𝑤𝐴𝑐𝑜𝑠(𝑘𝑥 − 𝑤𝑡)

𝑠𝑙𝑜𝑝 =
𝜕𝑦

𝜕𝑥
= −𝑘𝐴𝑠𝑖𝑛(𝑘𝑥 − 𝑤𝑡)

Curvature

𝐶𝑢𝑟𝑣𝑎𝑡𝑢𝑟𝑒 =
𝜕2𝑦

𝜕𝑡2 = −𝑘2Acos(kx − wt)

 عندما نقسم معادلة التعجيل على معادلة الانحناء نحصل على الأتي :

𝜕2𝑦 𝜕𝑡2⁄

𝜕2𝑦 𝜕𝑥2⁄
=

𝑤2

𝑘2  

𝑤وباستخدام العلاقة                     = 2𝜋𝑓 = 2𝜋
𝑣

𝜆
= 𝑣𝑘 

 

∴  
𝝏𝟐𝒚(𝒙,𝒕)

𝝏𝒙𝟐
=

𝟏

𝒄𝟐

𝝏𝟐𝒚(𝒙,𝒕)

𝝏𝒕𝟐
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

f

y = 5 sin 2π (
t

0.04
−
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50
)t
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y = 𝐴sin(wt − kx)  ⇒     y = A sin 2π (
t

T
−

x

λ
) 

55=λ   وA=5      وT=0.04  

T =
1

f
        ⇒      𝑓 =   

1

𝑇
=

1

0.04
= 25𝑠𝑒𝑐

v =
𝜆

T
=

50

0.04
=

1250 cm/sec

𝑑𝑦

dt
=

𝐴
2𝜋

T
cos 2π (

t

T
−

x

λ
)

𝑑2𝑥

dt2 = −𝐴
4𝜋2

T2 sin 2π (
t

T
−

x

λ
)

 

 //   y = 2 sin 5 πt

1- 

2- 30m/sec

3- 5m

4- 

1-(A= )2cm

W=5π rad/sec𝑓 =
ω

2π
=

5𝜋

2𝜋
= 2.5𝐻𝑧 

T =
1

f
=

1

2.5
= 0.4𝑠𝑒𝑐

2-=λ⇒λ 

 30*0.4=12=λ

1-m  
2𝜋

λ
=

2𝜋

12
= 0.52 K 

 

3- y = 𝐴sin(wt − kx) 

y = 2 sin(5𝜋𝑡 − 0.52 ∗ 5)           ⇒ y = 2sin(5πt − 2.5)   

-42.6 rad . 

 


