
 

Also, N = N0 𝒆ି𝝀𝒕 

If,   𝝀 =
𝟏

𝒕
 , (reciprocal of time) 

Then, 𝑵 =  𝑵𝒐 𝒆ି 
𝟏

𝒕
 × 𝒕 

 

𝑵 = 𝑵𝒐𝒆ି𝟏 
 

𝑵 = 𝟎. 𝟑𝟔𝟖 𝑵𝒐 
 

𝑵 =  𝟑𝟕% 𝒐𝒇 𝑵𝒐  

Hence the radioactive decay constant may also be defined as the reciprocal of time in which the 
number of atoms of a radioactive substance decreases to about 37% of their original (initial) number. 

Half-life: 
The half-life of a radioactive element (substance) is defined as the time interval during which the 

number of atoms decreases to half of the initial number. 
 If  𝑇ଵ

ଶൗ  is the half-life period of a radioactive substance then 

  For, 𝑡 = 𝑇ଵ
ଶൗ ,  𝑁 =

ே೚

ଶ
 

 

Since, 𝑁 =  𝑁௢ 𝑒ିఒ  
 

   ∴      
𝑁௢

2
= 𝑁௢ 𝑒

ିఒ ்భ
మൗ  

 

    𝑜𝑟,        
ଵ

ଶ
= 𝑒

ିఒ ்భ
మൗ  

 

                𝑜𝑟,        2 = 𝑒
ఒ ்భ

మൗ  
 

  Taking 𝑙𝑛 on both sides, we get  
 

               ln 2 = 𝜆 𝑇ଵ
ଶൗ  

   𝑜𝑟,      𝑇ଵ
ଶൗ =

௟௡ ଶ

ఒ
 

 
     
    : Relation between half-life and decay constant. 

 
 

Mean-Life ( 𝐓ഥ ): 
 The mean life of a radioactive substance is defined as the ratio of sum of lives of all radioactive atoms 
to total number of radioactive atoms. 

  i.e.,     𝒎𝒆𝒂𝒏 𝒍𝒊𝒇𝒆 =
𝐬𝐮𝐦 𝐨𝐟 𝐥𝐢𝐯𝐞𝐬 𝐨𝐟 𝐚𝐥𝐥 𝐫𝐚𝐝𝐢𝐨𝐚𝐜𝐭𝐢𝐯𝐞 𝐚𝐭𝐨𝐦𝐬
𝐭𝐨𝐭𝐚𝐥 𝐧𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐫𝐚𝐝𝐢𝐨𝐚𝐜𝐭𝐢𝐯𝐞 𝐚𝐭𝐨𝐦𝐬

 
  

Mathematically,  

 𝑚𝑒𝑎𝑛 𝑙𝑖𝑓𝑒 =
1
𝜆
 

 𝑚𝑒𝑎𝑛 𝑙𝑖𝑓𝑒 = √2 𝑇ଵ/ଶ  
Radioactive decay constant: [Definition of 𝝀] 

Since, 
𝒅𝑵

𝒅𝒕
=  𝝀𝑵  (𝒎𝒂𝒈𝒏𝒊𝒕𝒖𝒅𝒆 𝒐𝒏𝒍𝒚) 

∴ 𝝀 =
𝒅𝑵

𝒅𝒕ൗ

𝑵
 

Thus, decay constant of a radioactive substance is defined as the ratio of the rate of disintegration of radioactive 
atoms at a given instant of time to the number of atoms present at that instant. 
 
 
 
 
 
 
 
 

 
 
 
 

∴       𝑻𝟏
𝟐ൗ =

𝟎. 𝟔𝟗𝟑

𝝀
 

OR, 
Number of radioactive substances 
decreases by about 63% of their 
original number. 


