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Exercise 01:  

Under normal conditions (CNTP), show that the following relation M= 29.d , is valid for an 
ideal gas.  

ρ ( air) = 1.29 g/l.  

Exercise 02:  

Radium ����
���  is the first radioactive element used in medicine. If the element decays into 

radon ����
���  and particles α according to the equation.  

Ra→Rn + α 

- The period of this distintegration being equal to 1620 years, 

Calculate. 

a. The radioactive constant of radium 

b. The activity of a gram of Ra, compare with the curie. 

c.The time it takes for the activity to decrease to 1\8 of its value initial. 

Data: 1year= 3,16.107 s, NA=6.023 1023 , 3.59 1010 dps = 1 curie 

Exercise 03:  

The wavelength of the boundary line of the spectrum of the hydrogen atom is λ = 8210 Å  

1- To which series does the length correspond? explain your answer. 

2- Calculate the energy of the photon corresponding to the first line of this series. 

3- Calculate the energy of the photon corresponding to the boundary line of this series.  

4- What does the energy absorbed by the photon represent?  

Data. RH: =1.096 107m-1,  EH=-13,6eV, 1 eV= 1,61.10−19 J,h=6.62 10-34J s , c =3.108m s-1 

Exercise 04:  

1- Give the electron configuration, core electrons, valence electrons, chemical groupand 
the period of the following elements:31Ga, 19K, 11Na. 

Data. 2He ,10Ne , 18Ar, 36Kr  
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Solution  
Exo 1. 4pt 
 
d =ρ(gas)\ρ ( air).  …………..  0.5 pt 
d =m (gas)\v (gas)\ρ ( air).  …………..  0.5 pt 
 
m (gas)=dρ (air) v (gas) …………..  0.5 pt 
 
m (gas)= n M ….. 0.5 pt 
 
n M=dρ (air) v (gas)….. 0.5 pt 
M=dρ (air) v (gas)\n …… 0.5 pt 
 
v (gas)\n=Vn= 22.4.    …. 0.5pt   
 
M=d1.29 . 22.4  
M=d 29         …….0.5pt 
 
 
Ex 2 6pt  

Ra —>Rn + α 
a. The radioactive constant of radium  

λ= Log2/ T …… 0.5 pt 

= 0.69/1620*3.16 107 λ= 1.347 10-11 S-1  0.5 pt 

b. The activity of a gram of Ra 
A= λ N. 0.5 pt 
N= mNA/M. 0.5 pt 
A= λ mNA/M = 1.347 10-11 1*6.023 1023/226 A= 3.59 1010 dps0.5 pt 

Note this activity corresponds to the curie value A= 3.59 1010 dps = 1 curie.0.5 pt 
 

c. At = A0/ 8 the corresponding time 0.5 pt 

A0/8 = A0 e- λt0,5 pt  
Log 1/8 = - λt. 0.5 pt  
So t = 1/λ log 8 = 3log2 / λ t = 3log2 /log2 . T=3T1pt 
t= 4860 years 0.5 pt 

Ex3 .5.5pt 

Boundary line or limit line, n1=?, n2 =∞. 0.5 pt 
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1\λlim = RH (1\n2 - 1\p2). 0.5 pt  
1\λlim = RH\n2 n = √��λ���  n = 3 0.5 pt    

Pashen series 0.5 pt 

2. The energy of photon (the first line of this series) Pashen.  n = 3 p=4. 0.5 pt  
ΔE=Eph=Z2 \n2*EH-Z2 \p2*EH. 0.5 pt 

Z=1  

Eph = EH (1\n2 - 1\p2) = 0.66 eV 0.5 pt 

Eph = 1.062 10-19 J = 0.66 eV. 0.5 pt 
3. Eph of the limite boundary line  

Eph = E1 \9. 0.5 pt 

 = 1.51 eV 0.5 pt 

4. the energy absorbed by the photon representthe ionization energy ….. 0.5 pt 
 
Ex 4.  4.5 pt 
 
the electronconfiguration. 0.5 * 3 elements pt   ……… 1.5 pt 
 core electrons  0.25 pt* 3 ……… 0.75 pt 
valence electrons0.25pt *3……… 0.75 pt 
chemical group 0.25 pt*3……… 0.75 pt 
the period0.25 pt*3……… 0.75 pt 










