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PART – III 
/ PHYSICS 

( / Tamil & English Version ) 
 

: 1.30  ]             [ : 40
Time Allowed    :  1.30 Hours ]           [ Maximum Marks                 :  40 
 

(1)
, 

(2)

Instructions : (1) Check the question paper for fairness of printing. If there is any lack of  
fairness, inform the Hall Supervisor immediately. 
 

(2) Use Blue or Black ink to write and underline and pencil to draw diagrams. 
 

– I  / PART – I 
 

: (i)     5x1=5

(ii) 
 

 
Note : (i) Answer all the questions.       

(ii) Choose the most appropriate answer from the given four alternatives and write the 
option code and the corresponding answer. 

 

1. 107 m-1, 

( ) 0.025 x 104 m-1   ( ) 0.5 x 107 m-1 

( ) 0.25 x 107 m-1   ( ) 2.5 x 107 m-1 
Given the value of Rydberg constant is 107 m-1, the wave number of the last line of the Balmer 
series in hydrogen spectrum will be  
(a) 0.025 x 104 m-1    (b) 0.5 x 107 m-1 
(c) 0.25 x 107 m-1   (d) 2.5 x 107 m-1 
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2. 

( ) 0.003 /     ( ) 0.006 /  

( ) 0.009 /     ( ) 0.012 /  
The half-life of a radio nuclei is 77 days then its decay constant is :  
(a) 0.003 / day     (b) 0.006 / day 
(c) 0.009 / day    (d) 0.012 / day 

3. Liଷ
଻

0.042 u Liଷ
଻

( ) 46 Mev ( ) 5.6 Mev ( ) 3.9 Mev  ( ) 23 MeV 
The mass of a Liଷ

଻  nucleus is 0.042 u less than the sum of the masses of all its 3 nucleons. The 
average binding energy per nucleon Liଷ

଻  nucleus is nearly :  
(a)  46 MeV (b)  5.6 MeV  (c)  3.9 MeV   (d)  23 MeV 

4. 

( ) 1 : 2 : 3 ( ) 1 : 2 : 2 ( ) 1 : 4 : 9 ( ) 1 : 3 : 5
The ratio between the radius of first three orbits of hydrogen atom is: 
(a)  1:2:3   (b)  1:2:2   (c)  1:4:9    (d)  1:3: 5 

5. t=0 N0

t = ½ T1/2

( ) 
୒బ

ଶ
  ( ) 

୒బ

√ଶ
  ( ) 

୒బ

ସ
   ( ) 

୒బ

଼

A system consists of N0 nucleus at t = 0. The number of nuclei remaining after half of half-life 
(that is, at time t = ½ T1/2) 

(a) 
୒బ

ଶ
  (b) 

୒బ

√ଶ
  (c) 

୒బ

ସ
   (d) 

୒బ

଼
 

 

– II  / PART – II 
 

: 11
         4x2=8

Note  :   Answer any four questions. Question No. 11 is compulsory. 
 
 

6. 
What is meant by activity or decay rate? Give its unit. 
 

7.  Au଻ଽ
ଵଽ଻  

Calculate the radius of  Au଻ଽ
ଵଽ଻  nucleus. 

 

8. 
What are the properties of neutrino? 
 

9. 
What are the constituent particles of Neutron and Proton?
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10. –  
Define atomic mass unit. 
 

11. 13.25 Å 5
 

The radius of the 5th orbit of hydrogen atom is 13.25 Å . Calculate the de Broglie wavelength of 
the electron orbiting in the 5th orbit. 

– III  / PART – III 
 

: 17
         4x3=12

Note :   Answer any four questions. Question No. 17 is compulsory. 
 

12. 
What are the properties of Cathode rays? 
 

13. 
Explain the alpha decay process with example. 
 

14.  5-

(i)

(ii)   
(h = 6.6 x 10–34 Js; m = 9.1 x 10–31 kg) 

Find the :  
 (i) Angular momentum 
 (ii) Velocity of the electron revolving in the 5th orbit of hydrogen atom.  

(h = 6.6 x 10–34 Js; m = 9.1 x 10–31 kg) 
 

15. 
What are the important inferences from the average binding energy curve? 
 

16. 1kg Uଽଶ
ଶଷହ

Calculate the amount of energy released in joules when 1 kg of Uଽଶ
ଶଷହ  undergoes fission reaction. 

 

17. A B                                   

30 45 ,

90 A B 

Half lives of two radioactive elements A and B are 30 minutes and 45 minutes respectively. 
Initially the samples have equal number of nuclei. Calculate the ratio of decayed number of                        
A and B nuclei after 90 minutes. 
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– IV  / PART – IV 

 

:      3x5=15
Note   :  Answer all the questions.  
 
 

18. ( ) ( )

( ) n-

(a) Explain the spectral series of hydrogen atom. (Diagram not necessary) 
OR 

(b) Derive an expression for Radius and Velocity of an electron in the nth orbit using Bohr 
atom model. 

 
 

19. ( )

( ) (i) 

(ii) -14 10,000 

, 22,920 

-14-

5730

(a) Explain the J.J Thomson experiment to determine the specific charge of electron. 
OR 

(b) (i)  What is half-life and mean life of a radioactive nucleus? 
(ii)  Calculate the number of nuclei of carbon-14 un-decayed after 22,920 years if the 

initial number of carbon-14 atoms is 10,000. The half –life of carbon-14 is                              
5730 years. 

 
 

20. ( )

( ) ,

(a) Obtain the law of radioactivity 
OR 

(b) What is nuclear reactor? Write note on Moderators, Control rods and Cooling  
  system 

- O 0 O - 
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