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Note:  
 

1. Read the instruction carefully before attempting. 
2. This question paper has two section, Section A and Section B. 
3. There are total of six questions in this question paper. One in Section A and 

six in Section B 
4. Section A consist of multiple choice based questions and has the total 

weightage of 60%.  
5. Section  A  will be conducted online on BB Collaborate platform 
6. Section B consist of long answer based questions and has the total weightage 

of 40%. The questions for section B shall also appear in BB Collaborate 
7. Section B is to be submitted within 24 hrs from the scheduled time i.e. if the 

examination starts at 10:00 AM, the long answers must be submitted by 
09:59:59 AM next day. Similarly, if the examination starts at 2:00 PM it must 
be submitted by 01:59:59 PM next day. (Exceptional provision due extraordinary 

circumstance due to COVID-19 and due to internet connectivity issues in the far-flung areas). 
8. No submission of Section B shall be entertained after 24 Hrs. 
9. Section B should be attempted after Section A 
10. Section B should be attempted on blank white sheets (hand written) with all 

the details like programme, semester, course name, course code, name of the 
student, Sap id at the top (as in the format) and signature at the bottom (right 
hand side bottom corner) 

11. Both section A & B should have questions from entire syllabus. 
12. The COs mapping, internal choices within a section is same as earlier 

Section – A (Attempt all the questions) 
(60 marks. Please write how marks have been distributed) 

1. MCQs 
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******** 

Section – B (Attempt all the questions) 
(40 marks) 

Q2 Starting from the momentum conservation equations (in Compton effect) derive a 

relation between the angle of scattering Ø and angle of recoil θ. 

𝑡𝑎𝑛𝜃 =
𝑐𝑜𝑡

∅
2

1 +
ℎ𝑣

𝑚𝑜𝑐2

 

where v is the frequency of incident photon and 𝑚0 is the rest mass of the electron. 
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Q3 Find the Normalization constant N for the wave-function 

 

𝜑(𝑥) = 𝑁 𝑒−|𝑥|𝑠𝑖𝑛𝛼𝑥 
 

     8 CO2 

Q4 A beam of electrons impinges on an energy step barrier of height 0.035eV. Calculate 

the fraction of electrons reflected and transmitted at the barrier when the energy of the 

electron is (i) 0.045eV  (ii) 0.020eV 
 

6 CO2 

Q5 Write a note on the semi-empirical mass formula inclusive of all terms of binding 

energy. 

8 CO3 

Q6 A piece of an ancient wooden boat shows an activity of 14C of 3.9 disintegrations per 

minute per gm of Carbon. Estimate the age of the boat if the half-life of 14C is 5568 

years. Assume that the activity of fresh 14C is 15.6 dpm. gm. 

 

6 
CO3 

 

Q7 Establish a relation between Einstein’s A and B coefficients.  
6 CO4 
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