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ومىذج تىز : هى ومىذج كىكثً ٌحتىي عهى ذزج تتكىن مه وىاج مىجثح انشحىح تدوز حىنها 

. الانكتسوواخ انسانثح اي تشثه انكىاكة انتً تدوز حىل انشمس  

  

 

 

 

 

 وظسٌح تىز انرزٌح 

رسج اىٖٞذسٗظِٞ تاسرخذاً اىَْ٘رض ذفسٞش سي٘ك اىزساخ ٗخاصح ىقذ حاٗه اىؼاىٌ ت٘س   

اىذْٝاٍٞنٜ اىثسٞػ ىيزسج ٗتاسرخذاً فشظٞاخ ّظشٝح اىنٌ اىرٜ ماّد حذٝصح فٜ رىل اى٘قد 

                                            اسرطاع اىؼاىٌ اُ ٝحقق ّعاحا ٍيح٘ظا فٜ ذفسٞش غٞف اىٖٞذسٗظِٞ .

 فسضٍاخ تىز 

َٝنِ ىلاىنرشّٗاخ  اُ ذذٗس ح٘ه اىْ٘اج تَذاساخ دائشٝح . -1  

ىنو ٍِ ٕزٓ اىَذاساخ ّصف قطش ٍحذد ٗغاقح ٍؼْٞح . -2  

 ٍِ خلاه اىؼذد الاّٖائٜ اىَحرَو ىيَذاساخ ٝذٗس الاىنرشُٗ فقػ فٜ ذيل اىرٜ ذرَٞض تاُ ىٖا  -3

    صخٌ صاٗٛ  ٕ٘ ٍعاػف صحٞح ىيَقذاس   

اخشٙ ذْثؼس الاشؼح فقػ ػْذ اّرقاه الاىنرشُٗ ٍِ حاىح اسرقشاس ٍؼْٞح اىٚ حاىح اسرقشاس   -4

  راخ غاقح اقو ٝصاحة ٕزا الاّرقاه اّثؼاز غاقح . 

h/2π   
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اٛ تَؼْٚ ميَا اترؼذ اىَذاس  ػِ اىْ٘اج .  سقٌ اىَذاسميَا صادخ قَٞح   ذضداد قَٞح ّصف اىقطش   

 َٝنِ حساب ّصف اىقطش مَا فٜ ادّآ :

Angular moment   

mvr = nh / 2π 

v= nh / 2 π mr 

v
2
 = n

2
h

2
 / 4 π

2
m

2
r

2
 

 ٍِ ّاحٞح اخشٙ َٝنِ حساب اىسشػح ٍِ :  

Attraction force = Centrifugal force  

                                                                                 ze
2
 /r

2
               =     mv

2
/r  

                                                            v
2
 = ze

2
/ mr  

سكزيقىج انطسد انم  

 قىج انجرب
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تانطسفٍه ٌصثح : مىجىدج تانمعادنتٍه تما ان انسسعح          

n
2
h

2
 / 4 π

2
m

2
r

2    =  ze
2
/ mr  

اذن وصف انقطس      r= n
2
h

2
/4π

2
mz e

2  

 

 

Q/ Calculate the radius of the second orbital of hydrogen atom and 

compare this value with the radius of the fifth orbital ? 

r = n
2
 0.529 A

0  

Second orbital      n = 2  

r = (2)
2
 0.529 = 2.116 A

0  

fifth orbital        n= 5 

r = (5)
2
 0.529 = 13.225 A

0  

.ّلاحع ّصف اىقطش ٝضداد تضٝادج سقٌ اىَذاس   

 اٍا حساب اىطاقح حسة اىَؼادىح اىراىٞح : 

E = -2.179 x 10
-21

/ n
2
                KJ/atom 

 Or 

E = -1312 / n
2
                            KJ/mole                                              

 

Q/ Calculate  the energy of the second orbital ? 

second orbital       n=2 

r= n
2 
 0.529 A

0 
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E= -1312 / n
2
     = - 328  KJ/mole  

E = -2.179 x 10
-21

/ n
2 
 = - 0.54475 x 10

-21
 KJ/atom   

 

ذفسش ّظشٝح ت٘س اغٞاف الاّثؼاز ٗالاٍرصاص فٜ رسج اىٖٞذسٗظِٞ فالإىنرشُٗ فٜ 

ٗامصش اسرقشاسا ٗذسَٚ ٕزٓ تاىحاىح اىَسرقشج اٍا ارا اىَذاس الاٗه ٝنُ٘ اقو غاقح 

رٛ غاقح ػاىٞح ٗػْذ ػ٘دج الاىنرشُٗ ٝفقذ ٕزٓ اٍرص غاقح ْٝرقو اىٚ ٍسر٘ٙ اػيٚ 

 اىطاقح حٞس ٝثؼس ف٘ذّ٘اخ .

 

 

 

EAbsorption = E2-E1                                          EEmmision = E2-E1                                           

Q/Calculate the absorbed energy to excite an electron from first 

to third orbital of hydrogen atom by (KJ/mole) units? 

Solution : 

EAbsorption = E2-E1  

E1= -1312 KJ/mole   , E2 = -145.77 KJ/mole     
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EAbsorption = E2-E1   = -145.77 –(-1312) = 1166.22 KJ/mole    

   

 Velocity                                                  حساب انسسعح  

mvr = nh /2π  

v = nh / 2π mr ……………..(1) 

r = n
2
h

2
/4π

2
mz e

2
  1ّؼ٘ض قَٞح ّصف اىقطش فٜ اىَؼادىح سقٌ                      

 ٗتؼذ اىرؼ٘ٝط ٗاىرثسٞػ ّحصو ػيٚ اىَؼادىح اىراىٞح :

v = 2.188 x 10
8
/ n

2
   cm/S 

v = 2.188 x 10
5
/ n

2
   m/S 

 ىحساب اىسشػح فٜ اىَذاس الاٗه ٗاىَذاس اىخاٍس ٍصلا : 

v = 2.188 x 10
8
 /(1)

2
 = 2.188 x 10

8 
cm/S                      when  n=1 

v = 2.188 x 10
8
 /(5)

2
 = 0.08752 x 10

8 
cm/S                  when  n=5 

تقم   سسعح الانكتسون  كهما كثس وصف انقطس      

Homework  

Q1/ Prove that the velocity of an electron in the first orbital larger the velocity of 

an electron in the sixth  orbital ?  

Q2/ Derive the equation of calculate of the orbital radii of hydrogen atom?  

Q3/  At what wavelength will emission from     n = 4 to n = 1 for the H atom be 

observed? 

 

   The origins of radiation   can be defined as the propagation of energy through 

matter or space. It can be in the form of electromagnetic waves or energetic 

particles. 
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  Ionizing radiation does have enough energy to ionize atoms in the material it 

interacts with. Examples of ionizing radiation include: 

1- alpha particles .       2-  beta particles.   3-  neutrons.        4-  gamma rays  

5- x-rays 

    Non-ionizing radiation does not have enough energy to ionize atoms in the 

material it interacts with. Examples of non-ionizing radiation include: • 

microwaves  

1- visible light .      2-  radio waves .   3-  TV waves .   4-  Ultraviolet radiation 

(except for the very shortest wavelengths) 

  A note on units: an angstrom (Å) is 10
-10

 meters  a nanometer (nm) is 10
-9

 meters  

a micrometer (μm) or micron is 10
-6

 meters  a millimeter (mm) is 10
-3

 meters . 

   Wave characteristic. Electromagnetic Spectrum waves are generated by vibrating 

electrons  Composed of two perpendicular oscillating fields Can be characterized 

by its frequency(υ), which is inversely related to wavelength (λ) in equation :                                    

υ = c / λ 
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    Electromagnetic radiation can be describe in terms : Wavelength, λ (lamda – the 

distance between peaks)  Frequency υ (nu – the number of peaks passing a point in 

a unit of time). The relationships between these quantities are expressed in the 

following equations:   

 υ = c / λ     

Energy is related to the wavelength, frequency, and wave number of the light, as 

given by the equation:  
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Example : 

   Light near the middle of the ultraviolet region of the electromagnetic radiation 

spectrum has a frequency of 2.73 ×1016 s-1. Yellow light near the middle of the 

visible region of the spectrum has a frequency of 5.26 ×1014 s-1. Calculate the 

wavelength that corresponds to each of these two frequencies of light and calculate 

the energy, in joules, of an individual photon of each. Compare these photons by 

calculating the ratio of their energies.  

Solution: 

   

 

Q/ Calculate the wavelength of radiation which has a frequency (10
11

) HZ , and 

travel with speed of light (3 x 10
8
) m/s .  
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 وظسٌح تىز انمطىزج 

 ْٕاىل تؼط اىصؼ٘تاخ اىرٜ ٗاظٖرٖا ٕزٓ اىْظشٝح ٍْٖا :

ار ىٌ ذفسش ظإشج اىرشامٞة اىذقٞقح فٜ اىطٞف اىخطٜ ىيٖٞذسٗظِٞ , :  انصعىتح الاونى

ٍفشدج تو ذرنُ٘ ٍِ ذثِٞ أّ تاسرخذاً الاظٖضج اىذقٞقح اىحذٝصح  اُ تؼط ٕزٓ اىخط٘غ ىٞسد 

حٞس افرشض ٗظ٘د لاحقا فٜ ذفسٞشٕا  ذٍعَ٘ػح ٍِ اىخط٘غ اىَرقاستح ٗقذ قاً اىؼيٌ سٍ٘شفٞي

                                 .   ٍُذاساخ إيٞعٞح تٞع٘ٝح اظافح اىٚ اىَذاساخ اىذائشٝح ىلإىنرشٗ

   

 

 

 

 

   

ٗػذد اىنٌ اىصاّ٘ٛ    (   (  ػذد  اىنٌ اىشئٞسٜ   ٗتٖزا ٝصثح ىذْٝا    

ىخط٘غ اىطٞف اىزسٛ : ٕٜ ػذً ٍقذسذٖا ػيٚ ذفسٞش الاّقساٍاخ اىرٜ ذحذز  انصعىتح انثاوٍح

صَٝاُ ٗماُ اىحو ىريل اىظإشج ٕٜ  ترأشٞشػْذ ٗظؼٔ فٜ ٍعاه ٍغْاغٞسٜ ٗاىرٜ ذؼشف 

  تؼذد اىنٌ اىَغْاغٞسٜ .                                           ػذد مٌ شاىس ٝسَٚ  تاسرخذاً

ٗظ٘د خط٘غ ٍضدٗظح فٜ غٞف اّثؼاز رساخ اىؼْاصش اىقي٘ٝح ٍصو ٍعَ٘ػح  : انصعىتح انثانثح

اُ الاىنرشُٗ اظافح اىٚ حشمرٔ اىذائشٝح ٍِ ذفسٞش ٕزٓ اىظإشج تاىيٞصًٞ٘  ٗقذ ذَنِ اىؼيَاء 

ح٘ه اىْ٘اج فأّ ْٝثشً ح٘ه ٍح٘سٓ اٝعا  ْٗٝرط ػِ ٕزا اىثشً حشمرِٞ فٜ اىَعاه اىَغْاغٞسٜ 

ٕٗزا ٝؤدٛ اىٚ ٗظ٘د  -2/1+ اٍا اىصاّٞح ػنس ػقشب اىساػح 2/1الاٗىٚ تاذعآ ػقشب اىساػح 

   ػذد مٌ ساتغ . 

 

n 
 


