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 ل المقترحةالحلو 

 :التمرين الأول

𝜆 =
ℎ

𝑚𝑣
=

6,62 × 10−34

2 × 10−3 × 300
= 1,1 × 10−33𝑚 

𝐸𝑐 =
1

2
𝑚𝑣2 = 𝑒𝑈 ⟺  𝑚2𝑣2 = 2𝑚𝑒𝑈   ⟾    𝑚𝑣 = √2𝑚𝑒𝑈 = 𝑃 

 𝜆 =
ℎ

√2𝑚𝑒𝑈
=

6,62 × 10−34

(2 × 1,66 × 10−27 × 1,6 × 10−19 × 150)
1
2

= 2,35 × 10−12 𝑚 = 0,0235 𝐴° 

 

             ⟾ 𝑛 =  أولى إثارة حالة    2

 

𝜆 =
ℎ

𝑚𝑣
     , 𝑣𝑛 =

𝑧

𝑛
𝑣1      ⟾        𝑣2 =

1

2
× 2,18 × 106 = 1,09 × 106 𝑚/𝑠 

⟾   𝜆 =
6,62 × 10−34

9,1 × 10−31 × 1,09 × 106
  = 6,67 × 10−10 𝑚 = 6,67 𝐴° 

𝜆 =
ℎ

𝑚𝛼𝑣
     , 𝐸𝑐 =

1

2
𝑚𝛼𝑣

2     ⟾         𝑣 = √
2𝐸𝑐
𝑚𝛼

 

⟾  𝜆 =
ℎ

𝑚𝛼√
2𝐸𝑐
𝑚𝛼

    =  
ℎ

√𝑚𝛼
2√
2𝐸𝑐
𝑚𝛼

 =  
ℎ

√2𝑚𝛼𝐸𝑐
 =   4,68 × 10−12 𝑚 

 

 : الثاني التمرين

𝒗𝒎𝒊𝒏∆     الـ سرعة على الأدنى المطلق الإرتياب حساب  ∶     𝒆
−           

∆𝑃. ∆𝑥  ≥   ℎ  ⟾   𝑚∆𝑣𝑚𝑖𝑛 . ∆𝑥 = ℎ  ⟾  ∆𝑣𝑚𝑖𝑛 = 
ℎ

𝑚. ∆𝑥
 

∆𝑣𝑚𝑖𝑛 = 
6,62 × 10−34

9,1 × 10−31 × 0,1 × 10−10
  =   7,27 × 107 𝑚/𝑠 

 

 )   الـ سرعة على الأدنى النسبي الإرتياب حساب
∆𝒗

𝒗
)
𝒎𝒊𝒏

 ∶     𝒆−         

𝐸𝑐 =
1

2
𝑚𝑣2 = 𝑒𝑈    ⟾    𝑣 = √

2𝑒𝑈

𝑚
= 1,33 × 107 𝑚/𝑠 

⟾ ( 
∆𝑣

𝑣
)
𝑚𝑖𝑛

=
7,27 × 107

1,33 × 107
= 5,47 

 

∆𝑃𝑚𝑖𝑛. ∆𝑥 = ℎ ⟾ {∆𝑃𝑚𝑖𝑛 = 
ℎ

∆𝑥
𝑃 =   𝑚𝑣      

   ⟾ (
∆𝑃

𝑃
)
𝑚𝑖𝑛

= 
ℎ

𝑚𝑣. ∆𝑥
 

𝑣𝐻 = 2,18 × 10
6 𝑚/𝑠   حالة  أساسية ⟾ (

∆𝑃

𝑃
)
𝑚𝑖𝑛

= 1,66  
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𝜆 =
ℎ

𝑚𝑣
  ⟾   𝑣 =

ℎ

𝜆𝑚
= 1,1 × 106 𝑚/𝑠 

∆𝑃. ∆𝑥  ≥   ℎ  ⟾  ∆𝑥𝑚𝑖𝑛  =  
ℎ

∆𝑃𝑋
  …………………………(1) 

∆𝑃𝑋 = 𝑚 ∆𝑣𝑥 

∆𝑣

𝑣
=

1

100
    ⟾    ∆𝑣 =

𝑣

100
 

∆𝑃𝑋 = 
𝑚. 𝑣

100
   …………………………………(2) 

(2) dans (1) :  ∆𝑥𝑚𝑖𝑛 = 
ℎ.100

𝑚.𝑣
= 

6,62×10−34×100

9,1×10−31×1,1×106
 =   6,631. 10−8 𝑚 

  : الثالث التمرين

4𝑆1     ⟾    𝑛 = 4 , 𝑙 = 0 ,𝑚 = 0 , 𝑆 =
1

2
  𝑜𝑢 −

1

2
  

 

𝛹
2𝑆
    ⟾    𝑛 = 2 , 𝑙 = 0 ,𝑚 = 0  

𝛹
2𝑃𝑧
    ⟾    𝑛 = 2 , 𝑙 = 1 ,𝑚 = 0 

 

𝐸𝑛 =
𝑍2

𝑛2
 𝐸1  ,   𝐸1 = −13,6 𝑒𝑉   ⟾  𝐸2 = 

1

4
 (−13,6) 𝑒𝑉 

 

𝛹3𝑓𝑋
𝑋   

𝑛   خاطئ     = 3     ⟾        𝑙 = 3  

𝛹
5𝑑
𝑛   صحيح     = 5     ⟾        𝑙 = 2 

𝛹
632
𝑛   صحيح    = 6     ⟾        𝑙 = 3       ⟾     𝑚 = 2  

𝛹601
     𝑋

𝑛   خاطئ     = 6     ⟾        𝑙 = 0       ⟾    𝑚 = 0 

𝛹
333

1
2

 𝑋    

𝑛   خاطئ     = 3    ⟾        𝑙 = 0,1,2 

𝛹
520
𝑛   صحيح     = 5     ⟾        𝑙 = 2      ⟾    𝑚 = 0   
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