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(Home works lecture 2) 

Q2: Calculate the activity of 
137

Cs after: (a) 2 years, (b) 15 years, (c) 30 

years; if its activity at production was (10 μCi) and the half – life of 
137

Cs is (30 years)? 

   = 10 μCi (Activity at production)  

  
 ⁄
 = 30 y  

 (Activity at t)  A =    
    

λ = 
     

  
 ⁄

 = 
     

    
 = 0.0231 y

-1 

(a) (At t = 2 y)     A= 10 μCi × e 
– 0.0231 y-1 × 2 y 

= 9.5 μCi 

(b) (At t = 15 y)     A= 10 μCi × e 
– 0.0231 y-1 × 15 y 

= 7 μCi 

(c) (At t = 30 y)     A= 10 μCi × e 
– 0.0231 y-1 × 30 y 

= 5 μCi 

Q3: Radioactive element was produced at 8 – 1 – 2020 with 

radioactivity 5 mci half-life of this source is 5.6 y. calculate its activity 

on today's date?  

   = 5 mCi (Activity at production)  

  
 ⁄
 = 5.6 y  

λ = 
     

  
 ⁄

 = 
     

             
 = 0.00034 day

-1 

t = (26 – 2 – 2024) – (5 – 1 – 2020) = 21 day + 1 month + 4 year  

t = 21 day + 1 × 30 day + 4 × 365.25 = 1512 day 

A =    
     

A= 5 mCi × e – 0.00034 day-1 × 1512 day = 5 mCi × 0.59 = 2.9 mCi 
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(Home Work lecture 4) 

Examples 1:  Gamma photon emitted from the cesium source 
137

Cs, has energy 

0.662 μeV, and was absorbed with the electron in the ground level of the hydrogen 

atom by the photoelectric interaction. Hydrogen binding energy 13.6 eV, calculate 

the kinetic energy of the electron? 

 

 

 

Answer:  

           

Where:    = Energy of incident photon. 

   = Binding energy of electron. 

   = Kinetic energy of electron. 

                  Ek = 0.662 × 10
6
 eV – 13.6 e V = 661986.4 eV = 0.6619 μ eV  

 

Example 2: Calculate the energy, frequency and wavelength of the scattered 

photons at an angle Φ = 90
٥
 when the energy of the incident photons is 1.173 μeV; 

Calculate the kinetic energy of the outgoing electron?  

 

 

Answer:  

)cos1(1
2

0





cm

h

h
h






 

         

 

h = 0.355 μ eV = 0.355 × 10
6 
× 1.6 × 10

-19
 = 0.568 ×10 

-13
 J  

E
-
 = h          0.568 ×10 

-13
 J = 6.6 × 10

-34
 J.S ×     ؞     = 0.0856 × 10

21
 sec

-1 

فىحىٌ كايا انًُبعث يٍ يصدر انسٍشٌشو
 137

Cs  0.662وطاقخهμev  ٍٍايخصج يع الانكخزوٌ فً انًسخىي الارضً نذرة انهٍدروج

  احسب انطاقت انحزكٍت نلانكخزوٌ انًخحزر؟ eV 13.6حفاعلا كهزوضىئٍا طاقت ربط انهٍدروجٍٍ 

 μ eV 1.173عُديا حكىٌ طاقت انفىحىَاث انساقطت   Φ = 90احسب انطاقت وانخزدد وانطىل انًىجً نهفىحىَاث انًسخطارة بشاوٌت 

  ثى احسب انطاقت انحزكٍت نلانكخزوٌ انًخحزر؟ 

)90cos1(
511.0

173.1
1

173.1



h
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C = λ 
-
 ×    λ 

- 
=

 
C /  λ ؞ 

-
 = 3 × 10

8 
ms

-1
 / 0.0856 × 10

21
 sec

-1
 = 35.04 × 10

-13
 m 

 μ eV – 0.355 μ eV = 0.818 μ eV 1.173 =     ؞      -     =                 

Example 3: Calculate the kinetic energy of the positron resulting from the pair 

production interaction when the energy of the incident photon is 2.022 μeV?  

 

 

       
      

       
    

  

 

   = 2    
  + 2         2.022 = 2 × 0.511 + 2    

   μ eV 0.5 =    ؞        1 =    2

Example 4: Calculate the thickness of the water layer that reduces the number of 

photons to 80% of its original number? Where     )water= 0.0706 cm
2
/g;ρ = 1g/cm

3
 

 

 

 

     
     

 

    =    / ρ        =    × ρ        = 0.0706 cm
2
/g × 1g/cm

3 
= 0.0706 cm

-1
 

I = 0.8 Io 

          
           

Ln 0.8 = - 0.0706 x     

x = 3.16 cm  

 

  ؟  μ eV 2.022انحزكٍت نبىسحزوٌ انُاحج يٍ حفاعم اَخاج انشوج عُديا حكىٌ طاقت انفىحىٌ انساقط  احسب انطاقت

𝜇𝑚 )water= 0.0706 cmيٍ عددها الاصهً حٍث  %80سًك طبقت انًاء انخً حقهم عدد انفىحىَاث انى احسب 
2
/g   (

ρ = 1g/cm
3

  ؟   


