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 الفرقة الثالثة )فيزياء(       جامعة بنها
 مادة )إحصائية(       عمومكمية ال

 ساعات 1الزمن   ساعات معتمدةنظام    1025دور يناير 
 02/1025/؟؟؟ : الامتحانتاريخ   د./ صلاح عيد إبراهيم حمزة

 

1. Write short notes about: Gama space – Energy state – Energy 

levels 

----------------------------------- Solution --------------------------------- 

 فراغ الطور  –أ( أكتب فكرة مبسطة عن: مستوي الطاقة  3س

مستتي الطاقة:تتن لوال: طلتتكلطاما ةلا تتةلطا وستتا انلن لطالا ي لاتتنلياتتفلياتتظفلطامتت طكل تت لطال تتة ل

ا ةلا تةلطا وستا انلتلياتلللاليقباتجل ا ت لطامة ظس  ب .لنمةل  لطال ة لطاما ظ ست  ب ل ت الطام

طسيبكطاهةلبما ةلا ةلطا  لحاثلاأخذلطا س ل ماةتلمحككةلمالطاقة:نل ا  كل ت لمستي اةتلمحتككة ل

ل للكئذلاقةللنالطاقة:نلذطتلطاافنلطا مان.

لLمالطاذظطتل م ضت  ل ت لم  ت لقت للضتل نللNو يظضلنالغةزلنحةكالطاذظةلاي  الماللككل

ل  الxاميلقلقة:نلحظ نلطليقةاانل ققل  لطي ةةلمح ظلل  ذطل ةالطا س 
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ه ل ماتنلطاحظ تن.ل يتليلما ةلا تةلطا ت لللت لنلتدل ت لطاتك ظةلطا ةملتنل ت الحةاتللضتظ للpحاثل

ل مانلطاحظ نل  لطامسة نلاسة المضةلفةتلاحاحنلمالطلأق طللطام  ان لنالنا
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zyxحاثل n,n,nيحككلحةتتلطا ست ل طاقة:تنللi2طامقةبلتنلالقتا لطامخيلفتنلللل
inهت لقة:تنلل

لطامسي اةتلطامخيلفن.

هتت للتتككللfمتتالطتب تتةكلحاتتثلل2fمتتالطا ستتامةتلمتتاللNطاقتت ظ لاي تت ال تتظط لطاقتت ظلا تتككلل تتظط 

 ستتا للNطتحتكطياةتلطا ةمتنلميتللطام ضتمل  ماتنلطاحظ تنل ا اتتفلطال تة لطاتذالاي ت المتاللتككل

لبلققنل طحكةل  ل ظط لطاق ظ

 

 

 

 

 

2. Prove the following relation for the occupation number in  due to 

Boltzmann distribution 


i
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----------------------------------- Solution --------------------------------- 

Let the number of allowed states associated with the energy i  be ig . 

Let us first calculate the number of ways of putting 1n  particles of N 

particles in one box, then 2n  out of 1nN   in second, and so on until we 

have exhausted all of the particles. The number of ways of choosing 1n  

particles out of N particles is given by  



 3 

ل

!n)!nN(

!N
W

11
1


                                                                         (1) 

and the number of choosing 2n  out of 1nN   is: 
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and the number of ways of achieving this arrangement is 
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To obtain the most probable distribution, we maximize Eq. (3) with 

0dN  : 
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 
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but 

  
i
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 
i

ii 0nU         (5) 

multiply Eq. (4) by 1  and Eq. (5) bt B  and add the resulting 

equations to each other: 

 
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Since in  is vary independent,  

0nlnngln iii   
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Solving Eq. (7) for in  gives 
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3. Find the relation between the partition function Z and 

thermodynamic functions U, and S. 

-------------------------------- Solution --------------------------------- 

(a) Relation between Z and U 

Since 
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It follow that 
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and U may be calculated once lnZ is known as a function of T and V. 

 

(b) Relation between Z and S 

 The entropy S is related to the order or distribution of the particles, 

through the relation: 

WlnKS  
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and S may be calculated once lnZ is known as a function of T and V. 
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4. Find the relation between Z and U, S for an ideal monatomic gas. 

Taking into account that, the partition function for this system is given 

by 
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---------------------------------- Solution --------------------------------------- 

(a) Relation between Z and U 

Since 
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So the internal energy has already been established as: 
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(b) Relation between Z and S 
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By substituting we have: 
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5.  Discus in details the partition function of a harmonic oscillator.  

-------------------- Solution ----------------------------- 

 

 

 


